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background	and	see	more	of	his	art	at	www.netterimages.com/artist/machado.htm.	About	the	Editors	vi	SECTION	VIIIâ•‡	•â•‡	Parasitic	Diseases	Elaine	C.	Jong,	MD,	was	born	in	New	York	City,	graduated	from	Wellesley	College	with	a	BA	in	biological	sciences,	and	later	received	her	medical	degree	from	the	University	of	California–San	Diego	School
of	Medicine	in	La	Jolla.	After	completing	her	residency	in	internal	medicine	at	the	University	of	Washington	School	of	Medicine	(UWSOM)	Affiliated	Hospitals	in	Seattle	and	a	fellowship	in	infectious	diseases	at	UWSOM,	she	joined	the	faculty	in	the	Department	of	Medicine	in	the	Division	of	Allergy	and	Infectious	Diseases.	She	also	served	as	a	faculty
member	in	the	Division	of	Emergency	Medicine	and	became	Clinical	Professor	of	Medicine	in	1994.	During	her	tenure	at	UWSOM,	Dr.	Jong	founded	and	directed	training	clinics	for	the	practice	of	refugee	and	international	health,	and	travel	and	tropical	medicine.	She	served	as	the	director	of	the	UW	Hall	Health	Primary	Care	Center,	incorporating
the	UW	Student	Health	Service,	and	was	the	first	medical	director	of	the	UW	Campus	Health	Services,	implementing	programs	for	campus	public	health,	occupational	health,	and	employee	health.	Dr.	Jong	has	a	special	interest	in	host	defense	mechanisms	and	has	lectured	and	published	widely	on	clinical	topics	in	infectious	diseases,	travel	and
tropical	medicine,	and	disease	control	and	prevention.	She	is	co-editor	of	The	Travel	and	Tropical	Medicine	Manual,	now	in	its	fourth	edition	and	recently	translated	into	a	Chinese	language	edition,	and	is	also	co-editor	of	Travelers’	Vaccines,	edition	2.	She	is	a	fellow	of	the	Infectious	Diseases	Society	of	America,	a	past	president	of	the	clinical	group
of	the	American	Society	of	Tropical	Medicine	and	Hygiene,	and	the	chair	of	the	International	Medical	Advisory	Board	and	co-director	of	the	International	Travel	Medicine	Education	Program	for	the	International	Association	for	Medical	Assistance	to	Travellers	(IAMAT).	Dennis	L.	Stevens,	PhD,	MD,	is	chief	of	the	Infectious	Diseases	Section	and
Director	of	Research	and	Development	of	the	Veterans	Affairs	Medical	Center	in	Boise,	Idaho,	and	professor	of	medicine	at	the	University	of	Washington’s	School	of	Medicine	in	Seattle.	Dr.	Stevens	obtained	a	bachelor	of	arts	degree	in	microbiology	from	the	University	of	Montana,	a	doctoral	degree	in	microbiology	from	Montana	State	University,	and
a	medical	degree	from	the	University	of	Utah.	He	completed	an	internal	medicine	residency	at	the	University	of	Utah	and	performed	his	fellowship	in	infectious	diseases	at	Brooke	Army	Medical	Center.	Dr.	Stevens’	major	research	interests	have	been	the	pathogenesis	of	serious	infections	caused	by	toxin-producing	gram-positive	pathogens	including
Clostridium	perfringens,	Clostridium	sordellii,	group	A	Streptococcus,	and	methicillin-resistant	Staphylococcus	aureus	(MRSA).	Dr.	Stevens	recently	received	the	Infectious	Diseases	Society	of	America	Citation	for	his	work	on	group	A	streptococcal	infections	and	the	William	Altemeier	Award	from	the	Surgical	Infections	Society	and	was	elected	to
membership	in	the	Association	of	American	Physicians.	He	has	published	more	than	160	articles	and	60	book	chapters	on	serious	invasive	infections	caused	by	gram-positive	organisms	and	has	been	visiting	professor	at	more	than	70	national	and	30	international	institutions.	He	is	a	member	of	the	Centers	for	Disease	Control	and	Prevention	Working
Group	on	Invasive	Streptococcal	Infections	and	a	consultant	to	the	World	Health	Organization,	and	he	has	been	an	invited	participant	to	the	National	Institutes	of	Health	Workforce	on	severe	group	A	streptococcal	infection.	He	has	testified	twice	before	the	U.S.	Congress	on	the	importance	of	basic	science	research	in	infectious	diseases	and	on
invasive	group	A	streptococcal	infections.	Dr.	Stevens	is	the	current	chairman	of	the	Infectious	Diseases	Society	of	America’s	Guideline	Committee	for	the	Treatment	of	Skin	and	Skin	Structure	Infections.	Acknowledgments	Developing	a	new	textbook	of	infectious	diseases	that	would	tap	into	the	rich	library	of	medical	illustrations	created	by	the	late
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infections	in	all	parts	of	the	world.	Preface	viii	SECTION	VIIIâ•‡	•â•‡	Parasitic	Diseases	As	longtime	colleagues	in	the	Division	of	Allergy	and	Infectious	Diseases	at	the	School	of	Medicine,	University	of	Washington,	Seattle,	we	were	honored	and	challenged	by	the	unique	opportunity	to	create	a	new	textbook	of	infectious	diseases,	with	the	goal	of
using	the	beautiful	medical	artwork	created	by	the	late	Dr.	Frank	Netter	to	teach	and	clarify	important	concepts	in	infectious	diseases.	Mindful	of	existing	textbooks,	such	as	Mandell’s	Infectious	Diseases,	that	are	considered	authoritative	as	well	as	standards	of	excellence	in	the	field,	we	set	out	to	create	a	new	resource	with	a	strongly	clinical
orientation.	The	purpose	of	this	book	is	to	provide	healthcare	providers,	both	generalists	and	specialists,	with	up-to-date	clinical	approaches	to	the	broad	spectrum	of	infectious	diseases	from	the	perspective	of	how	these	various	infections	may	affect	patients	as	individuals,	members	of	communities,	and	citizens	of	global	society.	Reflecting	the	rapid
accumulation	of	advances	in	the	medical	sciences,	the	infectious	diseases	specialty	has	many	branches	or	subspecialties,	and	we	were	fortunate	in	recruiting	section	editors	Patch	Dellinger	(Surgical	Infections),	Thomas	File	(Respiratory	Infections),	Jo	Hoffman	(Emerging	Infectious	Diseases),	Jeanne	Marrazzo	(Sexually	Transmitted	Infections),	and
ChrisAnna	Mink	(Vaccine-Preventable	Infections	of	Children	and	Adolescents)	to	join	us	for	this	ambitious	project.	A	superb	roster	of	talented	contributing	authors,	recruited	from	our	extended	network	of	colleagues	and	friends,	contributed	their	valuable	time	and	expertise	to	writing	concise,	highly	readable,	and	clinically	relevant	chapters.	In	each
chapter,	Dr.	Netter’s	medical	illustrations,	in	some	cases	revised	to	reflect	new	advances,	are	used	to	illustrate	key	points	from	the	text,	augmented	by	radiographic	and	photographic	images,	tables,	and	graphs.	For	some	topics,	new	artwork	was	created	by	Carlos	A.G.	Machado,	MD;	John	A.	Craig,	MD;	James	A.	Perkins,	MS,	MFA;	Tiffany	S.	DaVanzo,
MA,	CMI;	and	Anita	Impagliazzo—talented	medical	artists	carrying	on	Dr.	Netter’s	mission	of	using	art	as	an	educational	icon.	Although	our	academic	interests,	clinical	activities,	and	teaching	commitments	have	kept	us	on	different	paths	within	our	large	division	in	the	past,	we	were	drawn	together	to	work	on	this	book	by	our	mutual	admiration	for
the	work	of	Dr.	Frank	Netter.	His	understanding	of	anatomy,	physiology,	pathogenesis,	and	clinical	signs	of	disease	are	translated	by	his	incredible	artistic	talent	into	visual	images	that	are	so	powerful	that	they	reduce	complexities	into	simple	concepts	that	remain	embedded	in	our	memories	for	decades.	It	is	difficult	to	express	the	appreciation	we
have	for	how	much	his	art	contributed	to	our	own	enjoyment	of	medical	education.	We	both	had	a	strong	desire	to	extend	this	experience	to	our	peers,	trainees,	and	students	through	the	creation	of	a	new	up-to-date	resource	for	learning	about	infectious	diseases.	We	hope	that	we	have	succeeded	in	our	goal	and	welcome	your	feedback,	seeking
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greatest	health	accomplishments	of	the	twentieth	century,	and	vaccines	continue	to	contribute	to	improving	the	health	of	the	world’s	population.	In	the	United	States,	all	of	the	diseases	for	which	there	are	routinely	administered	vaccinations	have	been	eradicated	or	have	significantly	decreased	in	incidence	compared	with	the	prevaccine	era.	Globally,
the	number	of	available	vaccines	and	the	number	of	immunized	children	have	increased	in	both	industrialized	and	developing	nations.	Although	significant	progress	has	been	made	in	immunizing	the	global	population,	much	work	remains	to	be	done	for	reaching	the	geographically	and	economically	disenfranchised.	Development	of	new	vaccines	and
vaccine	delivery	systems	as	well	as	finding	new	uses	for	current	vaccines	are	some	of	the	most	promising	and	exciting	areas	of	healthcare	research.	This	section	provides	information	about	the	vaccines	currently	available	in	the	United	States	for	routine	immunization	of	children	and	adolescents.	In	addition,	as	there	are	frequent	changes	to	the
vaccine	landscape,	resources	for	finding	current	vaccine	information	have	also	been	provided.	GEOGRAPHIC	DISTRIBUTION	Worldwide,	the	percentage	of	children	immunized	with	three	doses	of	diphtheria,	tetanus,	and	pertussis	(DTP)	and	oral	polio	vaccines	and	a	measles-containing	vaccine	is	approaching	70%,	which	is	nearly	a	threefold	increase
in	the	past	20	years.	In	2007,	the	immunization	rates	for	children	in	the	United	States	were	at	their	highest,	with	nearly	84%	of	children	aged	19	to	35	months	immunized	for	the	4â•›:â•›3â•›:â•›1â•›:â•›3â•›:â•›3	series	(four	diphtheria	toxoid	and	tetanus	toxoid	with	acellular	pertussis	vaccine	[DTaP];	three	polio;	one	measles,	mumps,	rubella	vaccine
[MMR];	three	Haemophilus	influenzae	type	b	vaccine	[Hib];	three	hepatitis	B).	Although	vaccines	have	proven	safe	and	costeffective	(saving	$5	to	$16.50	for	every	dollar	spent),	many	developing	countries	do	not	have	adequate	access	to	available	or	affordable	vaccines.	GENERAL	PRINCIPLES	Schedules	Synchronized	immunization	schedules	for	the
United	States	are	developed	by	the	Advisory	Committee	on	Immunization	1	Practices	(ACIP)	of	the	Centers	for	Disease	Control	and	Prevention	(CDC),	the	American	Academy	of	Pediatrics	(AAP)	Committee	on	Infectious	Diseases	(Red	Book),	and	the	American	Academy	of	Family	Practitioners	(AAFP)	and	are	posted	annually	in	January	at
www.cdc.gov/nip/recs/child-schedule.htm.	Since	2007,	two	immunization	schedules	are	posted	for	the	pediatric	age	groups:	one	for	children	younger	than	7	years	of	age	and	one	for	individuals	7	through	18	years	of	age.	A	separate	schedule	is	available	for	immunizations	for	adults	over	the	age	of	18	years.	The	World	Health	Organization	(WHO)
Expanded	Program	on	Immunization	(EPI)	publishes	immunization	schedules	for	all	of	the	countries	in	the	world.	These	schedules	are	available	at	www.who.int/immunization_monitoring/en/globalsummary/	scheduleselect.cfm.	Immunizations	Received	in	Other	Countries	Healthy	individuals	immunized	in	countries	outside	of	the	United	States	now
living	in	the	United	States	should	receive	vaccines	according	to	the	recommended	schedule	for	healthy	infants,	children,	and	adolescents.	Generally,	only	written	documentation	should	be	accepted	as	proof	of	previous	vaccination.	Written,	dated,	and	appropriate	records	(e.g.,	correct	age,	dates,	intervals,	and	number	of	doses)	may	be	considered	as
valid,	and	immunizations	may	resume	according	to	the	U.S.	schedule.	If	vaccination	status	is	uncertain,	the	options	include	vaccinating	or	performing	serologic	testing	for	antibodies	against	the	selected	vaccine	antigen,	if	testing	is	available.	TYPES	OF	IMMUNIZATIONS	The	two	major	types	of	immunizations	are	active	and	passive.	Passive
Immunization	Passive	immunization	refers	to	receipt	of	preparations	of	preformed	antibodies,	usually	as	immune	globulin	(IG).	IG	may	be	a	general	formulation	or	hyperimmune	IG	developed	with	high	concentrations	of	antibodies	against	a	specific	disease,	such	as	hepatitis	B	immune	globulin	(HBIG).	Administration	of	IG	may	be	useful	for	(1)
prophylactic	immunization	for	a	host	who	is	not	able	to	make	antibodies,	for	example,	an	infant	with	congenital	immunodeficiency,	and	(2)	immediate	preexposure	or	postexposure	protection	of	individuals,	especially	when	there	is	not	sufficient	time	for	the	host	to	mount	a	protective	antibody	response,	for	example,	in	acute	CHAPTER	1â•‡	•â•‡
Introduction	to	Vaccine-Preventable	Diseases	in	Children	and	Adolescents	exposure	to	hepatitis	A	in	an	infant	too	young	to	receive	active	immunization.	Active	Immunization	With	active	immunization,	a	vaccine	antigen	is	given	to	the	host	to	elicit	a	protective	immune	response	(e.g.,	antibodies	or	cellular	immunity).	The	vaccine	antigen	may	be
composed	of	whole	microorganisms,	partial	microorganisms,	or	a	modified	product	(e.g.,	toxoid	or	purified	component)	of	microorganisms.	Whole	organisms	may	be	inactivated	or	live-attenuated.	The	elicited	immune	response	usually	mimics	the	response	seen	with	natural	infection,	and	ideally	this	occurs	with	no	or	minimal	risks	to	the	recipient.	3
has	received	all	recommended	immunizations	as	well	as	to	afford	the	opportunity	to	provide	anticipatory	guidance	for	safe	and	healthy	living	for	the	teen	years.	Immunocompromised	Children	A	growing	number	of	children	and	adolescents	have	congenital	or	acquired	immune	dysfunction	and	should	not	receive	immunizations	as	routinely
recommended.	Special	accommodations	may	be	needed	for	immunizing	these	individuals,	such	as	adjusting	the	schedule	or	possibly	not	administering	some	agents.	However,	there	are	no	indications	for	giving	decreased	or	partial	doses	of	vaccines.	The	plan	for	vaccination	of	an	immunocompromised	child	should	be	determined	by	the	nature	and
degree	of	the	immunosuppression,	weighing	the	risks	and	benefits	of	vaccination	with	those	of	exposure	to	natural	infection.	VACCINE	RECIPIENTS	Healthy	Pediatric	Populations	In	the	United	States,	all	licensed	vaccines	have	undergone	review	by	the	U.S.	Food	and	Drug	Administration	(FDA)	and	have	been	proven	safe	and	effective	for	the	targeted
population.	Most	of	the	routinely	recommended	pediatric	vaccines	are	targeted	for	healthy	children	and	adolescents	(Figure	1-1).	However,	no	vaccine	is	completely	free	of	adverse	events	(AEs)	or	will	provide	100%	protection	for	every	recipient.	Adolescents	Since	2005,	several	vaccines	have	become	available	for	routine	use	in	adolescents.	These
include	tetanus	toxoid	with	reduceddose	diphtheria	toxoid	and	reduced-dose	acellular	pertussis	vaccine	(Tdap),	human	papilloma	virus	(HPV)	vaccine,	and	meningococcal	conjugate	vaccines;	all	of	these	are	discussed	in	detail	in	the	chapters	in	this	section.	In	addition,	some	existing	vaccines	for	use	in	children,	such	as	influenza	and	varicella	vaccines,
were	given	new	recommendations	for	routine	or	“catchup”	indications	in	adolescents.	The	AAP	has	recommended	a	routine	health	visit	at	11	to	12	years,	and	this	visit	can	be	used	to	ensure	that	the	adolescent	Preterm	(65	years	of	age).	However,	the	true	burden	of	disease	caused	by	S.	pneumoniae	is	likely	much	greater,	as	identification	of	the	cause
of	bacterial	pneumonia	is	difficult.	Rates	of	IPD	among	young	children	have	been	reduced	substantially	in	countries	in	which	the	conjugate	vaccines	are	in	widespread	use.	In	the	United	States	after	introduction	of	the	7-valent	conjugate	vaccine,	annual	rates	of	IPD	in	children	younger	than	5	years	of	age	have	declined	77%	from	approximately	100	to
25	cases	per	100,000.	S.	pneumoniae	is	found	in	25%	to	50%	of	middle	ear	aspirates	from	children	with	acute	otitis	media	(AOM).	AOM	is	also	the	leading	reason	for	prescribing	antibiotics	during	childhood,	and	this	use	contributes	substantially	to	increased	antimicrobial	resistance.	MICROBIOLOGY	AND	PATHOGENESIS	S.	pneumoniae	is	a	strictly
human	pathogen	consisting	of	grampositive,	encapsulated,	lancet-shaped	bacteria	occurring	in	pairs	(called	diplococci)	and	chains	(Figure	5-1).	At	least	90	serotypes	have	been	identified	based	on	differences	in	the	polysaccharide	capsule,	as	observed	with	the	quellung	reaction	(see	Figure	5-1).	The	polysaccharide	capsule	is	considered	the	primary
virulence	factor	of	S.	pneumoniae.	Nonencapsulated	strains	are	less	likely	to	cause	severe	disease.	The	capsule	contributes	to	pathogenesis	by	protecting	the	organism	from	phagocytosis.	However,	antibody	binding	to	the	capsule	can	facilitate	phagocytosis	and	bacterial	killing	by	polymorphonuclear	leukocytes.	Some	pneumococcal	proteins,	including
hyaluronate	lyase,	pneumolysin,	neuraminidase,	major	autolysin,	choline	binding	protein	A,	and	pneumococcal	surface	protein	A	(PspA)	have	functions	that	also	contribute	to	pathogenicity.	These	virulence	proteins	have	been	considered	for	development	as	vaccine	antigen	candidates.	RISK	FACTORS	Children	younger	than	age	2	years	carry	the
highest	burden	of	S.	pneumoniae	disease	worldwide.	Other	groups	at	increased	risk	of	invasive	disease	include	the	elderly,	people	with	impaired	immunity	(e.g.,	humoral	immunodeficiency,	complement	deficiency,	human	immunodeficiency	virus	[HIV]	infection,	and	anatomic	or	functional	asplenia	[e.g.,	sickle	cell	20	SECTION	Iâ•‡	•â•‡	Vaccine-
Preventable	Diseases	in	Children	and	Adolescents	Purulent	sputum	with	pneumococci	(Gram	stain)	Quellung	reaction.	Swelling	of	bacterial	capsule	when	exposed	to	antibody	Purulent	pericarditis	Intravascular	coagulopathy	(in	asplenic	patient)	Endocarditis	Septic	arthritis	Empyema	Sterile	pleural	effusion	Complications	of	pneumococcal	pneumonia
Figure	5-1â•‡	Pneumococcal	disease.	disease]),	cigarette	smokers,	those	with	cochlear	implants	and	cerebrospinal	fluid	(CSF)	leaks,	and	individuals	with	chronic	diseases	such	as	diabetes	and	heart,	kidney,	and	lung	disorders.	IPD	occurs	at	higher	rates	among	certain	ethnic	groups;	for	example,	Native	Americans	and	Eskimos	have	rates	of	IPD	that
are	several-fold	higher	than	in	the	general	population	in	the	United	States.	CLINICAL	PRESENTATION	S.	pneumoniae	organisms	are	transmitted	person	to	person	via	contact	with	infected	respiratory	droplets.	Asymptomatic	nasopharyngeal	(NP)	carriage	is	common	in	children	6	months	to	5	years	of	age,	and	they	are	a	source	of	transmission	among
close	contacts	by	projecting	droplets	(>5	µm)	across	a	short	distance	(1	meter).	Invasive	Pneumococcal	Disease	S.	pneumoniae	infection	can	manifest	as	fever	and	bacteremia	without	a	focus	or	as	an	infection	of	any	organ	system,	including	AOM,	sinusitis,	conjunctivitis,	periorbital	cellulitis,	soft-tissue	infection,	pyogenic	arthritis,	osteomyelitis,
community-acquired	pneumonia	(CAP),	empyema,	endocarditis,	peritonitis,	sepsis,	and	meningitis	(see	Figure	5-1).	Onset	of	fever	is	typical	for	infections	in	all	tissues	and	may	be	the	only	sign	in	young	children	with	bacteremia.	Otitis	media	typically	causes	pain	in	the	ears.	Pneumonia	can	cause	fever,	cough,	pleuritic	chest	pain,	and	purulent	or
blood-tinged	sputum.	Pneumococcal	meningitis	is	characterized	by	high	fever,	headache,	neck	stiffness,	and	altered	mental	status.	Other	symptoms	include	nausea,	vomiting,	photophobia,	and	lethargy.	Infants	and	young	children	may	have	nonspecific	symptoms	including	irritability	or	poor	feeding.	In	later	stages,	patients	of	any	age	may	have
seizures	or	focal	neurologic	findings	or	may	be	comatose.	The	differential	diagnosis	for	IPD	includes	other	bacterial	pathogens,	such	as	Haemophilus	influenzae	type	b	(Hib),	Neisseria	meningitidis,	and	Staphylococcus	aureus.	In	the	United	States	and	other	areas	using	Hib	vaccines,	most	cases	of	bacterial	meningitis	are	caused	by	S.	pneumoniae	and
N.	meningitidis.	Viral	meningitis	caused	by	enteroviruses	can	manifest	like	bacterial	meningitis	but	is	generally	less	severe.	Before	the	widespread	use	of	the	conjugate	vaccine	in	the	United	States,	S.	pneumoniae	was	the	most	common	bacterial	cause	of	pneumonia	in	young	children.	Current	bacterial	causes	of	CAP	in	children	include	S.	pneumoniae,
H.	influenzae	(nontypeable),	Moraxella	catarrhalis,	Streptococcus	pyogenes,	and	S.	aureus	(including	methicillin-resistant	S.	aureus	CHAPTER	5â•‡	•â•‡	PNEUMOCOCCAL	DISEASE:	INFECTIONS	CAUSED	BY	STREPTOCOCCUS	PNEUMONIAE	[MRSA]).	However,	respiratory	viruses	(e.g.,	respiratory	syncytial	virus	[RSV],	influenza,	human
metapneumovirus)	cause	most	cases	of	pneumonia	in	children.	DIAGNOSTIC	APPROACH	When	S.	pneumoniae	is	suspected	as	a	cause	of	invasive	disease,	specimens	should	be	obtained	from	the	site(s)	of	infection	for	culture	and	Gram	stain.	Cultures	provide	highly	specific	diagnostic	information,	the	ability	to	test	for	antibiotic	susceptibility,	and
specimens	for	serotype-specific	epidemiology.	However,	because	pneumococci	can	colonize	the	upper	respiratory	tract,	recovery	of	S.	pneumoniae	from	the	nasopharynx	does	not	confirm	it	as	the	causative	agent.	Most	patients	with	IPD	have	leukocytosis	(>12,000	cells/µL)	and	elevated	markers	of	inflammation	(e.g.,	C-reactive	protein,	erythrocyte
sedimentation	rate).	Leukopenia	may	be	seen	with	meningitis	and	other	severe	pneumococcal	infections.	Diagnosing	pneumococcal	pneumonia	can	be	challenging.	Typical	chest	radiographs	show	consolidation	of	a	segment,	an	entire	lobe,	or	multiple	lobes	(see	Figure	26-1).	In	hospitalized	patients	with	pneumonia,	blood	cultures	are	positive	in	10%
of	children	and	up	to	25%	of	adults.	Respiratory	specimens,	such	as	sputum	(in	adolescents	and	adults)	and	endotracheal	or	bronchoalveolar	lavage	samples,	showing	gram-positive	diplococci	and	many	polymorphonuclear	neutrophils	(PMNs)	suggest	a	pneumococcal	cause.	Thoracentesis	may	be	needed	to	drain	pleural	effusions	or	empyemas	and	to
obtain	specimens	for	culture.	In	cases	of	fever	without	a	focus	and	suspected	IPD,	blood	should	be	obtained	for	culture.	Depending	on	the	signs	and	symptoms,	specimens	of	CSF	should	be	obtained	for	laboratory	evaluation	including	cultures.	Gram	stain	of	the	CSF	sediment	may	reveal	the	characteristic	gram-positive	diplococci.	The	CSF	will	usually
show	a	pleocytosis	with	a	predominance	of	PMNs,	though	early	in	the	disease	lymphocytes	may	predominate.	Typically,	CSF	protein	is	elevated	and	glucose	is	low	relative	to	blood	glucose	levels.	A	rapid	in	vitro	diagnostic	test	based	on	the	presence	of	pneumococcal	capsular	C	polysaccharide	in	urine	has	been	approved	by	the	U.S.	Food	and	Drug
Administration	(FDA)	for	diagnosing	pneumococcal	pneumonia	in	adults.	The	test	is	70%	to	80%	sensitive	and	>90%	specific	when	compared	with	conventional	methods	and	is	not	affected	by	antibiotics.	However,	this	test	is	not	for	use	in	children	as	it	lacks	specificity,	probably	because	of	higher	rates	of	NP	carriage.	The	rapid	test	is	also	FDA
approved	for	detecting	pneumococci	in	CSF	of	patients	with	meningitis.	Polymerase	chain	reaction	(PCR)	assays	may	be	useful	in	research	but	are	not	FDA	approved	for	use	in	a	clinical	setting.	TREATMENT	Adjunctive	and	supportive	treatment	of	IPD	is	similar	to	therapies	used	for	Hib	infections,	as	described	in	Chapter	4.	Pneumococcal	infections
are	treated	with	antimicrobials	to	which	the	organism	is	susceptible.	All	cultures	of	S.	pneumoniae	from	sterile	body	sites	should	be	evaluated	for	antimicrobial	21	susceptibilities,	but	in	most	cases	empirical	therapy	should	begin	before	susceptibilities	are	known.	The	prevalence	of	S.	pneumoniae	strains	that	are	not	fully	susceptible	to	penicillin	varies
by	region	(8%	to	40%),	but	the	proportion	of	such	strains	appears	to	be	decreasing	in	the	United	States	since	introduction	of	the	conjugate	vaccine.	Penicillinresistant	strains	are	defined	as	intermediately	resistant	(minimum	inhibitory	concentration	[MIC]	>0.1	to	1â•¯mcg/mL)	or	highly	resistant	(MIC	≥2â•¯mcg/mL).	S.	pneumoniae	strains	that	are
resistant	to	penicillin	are	often	resistant	to	other	antimicrobials,	including	cephalosporins	and	macrolides,	and	these	multidrugresistant	strains	have	been	identified	throughout	the	world.	S.	pneumoniae	strains	resistant	to	vancomycin	have	not	been	identified	in	the	United	States;	isolates	that	appear	resistant	are	likely	contaminated	with	other
vancomycin-resistant	bacteria.	Bacterial	meningitis	is	treated	with	higher	doses	of	antibiotics	than	used	for	other	infections	to	ensure	adequate	drug	levels	in	the	CSF.	The	initial	regimen	for	suspected	pneumococcal	meningitis	in	all	ages	should	include	vancomycin	and	ceftriaxone	or	cefotaxime	until	the	antimicrobial	susceptibilities	are	known.
Meropenem	may	be	an	alternative.	Corticosteroids	have	been	used	in	the	treatment	of	bacterial	meningitis	to	reduce	intracerebral	inflammation;	however,	evidence	of	improved	outcomes	in	children	is	equivocal.	If	used,	corticosteroids	should	be	given	before	or	concurrently	with	the	first	dose	of	antimicrobials.	In	CAP,	the	specific	pathogen	is	usually
not	known	and	patients	are	treated	presumptively	with	antimicrobials	that	are	effective	against	S.	pneumoniae,	as	well	as	other	common	bacterial	pathogens.	In	children	with	mild	to	moderate	CAP	suggestive	of	bacterial	infection,	amoxicillin	can	be	used	for	empirical	treatment	in	an	outpatient	setting.	If	the	clinical	presentation	is	consistent	with
both	bacterial	and	atypical	pneumonia,	a	macrolide	may	be	considered.	For	non–critically	ill,	hospitalized	children,	empirical	treatment	with	intravenous	ampicillin	or	a	third-generation	parenteral	cephalosporin	(e.g.,	cefotaxime,	ceftriaxone)	should	be	effective	in	most	settings.	If	S.	aureus,	including	MRSA,	is	suspected,	vancomycin	or	clindamycin
should	be	added.	Duration	of	treatment	is	usually	10	days,	though	courses	may	be	completed	with	oral	antimicrobials	in	an	improving	patient.	Longer	courses	may	be	required	in	a	setting	of	persistent	fever	or	pneumonia	complicated	by	empyema	or	lung	abscess.	Doxycycline	in	children	younger	than	8	years	of	age	and	fluoroquinolones	in	children
who	have	not	reached	growth	maturity	are	not	appropriate	because	of	potential	toxicities	and	the	availability	of	safer	alternatives.	First-line	treatment	for	uncomplicated	AOM	is	amoxicillin	(80	to	90â•¯mg/kg/day).	If	initial	therapy	fails,	antibiotics	active	against	penicillin-nonsusceptible	pneumococci	and	β-lactamase–	producing	H.	influenzae	and	M.
catarrhalis	should	be	used	(e.g.,	amoxicillin-clavulanic	acid,	second-	and	third-generation	oral	cephalosporins,	and	macrolides).	In	severe	cases	and	when	second-line	therapy	fails,	parenteral	ceftriaxone	may	be	given	and/or	tympanocentesis	may	be	used	to	drain	infected	fluid,	obtain	cultures,	and	guide	therapy,	as	well	as	to	provide	pain	relief	(see
Chapter	31).	22	SECTION	Iâ•‡	•â•‡	Vaccine-Preventable	Diseases	in	Children	and	Adolescents	PROGNOSIS	Early	diagnosis	and	treatment	with	appropriate	antimicrobials	are	keys	to	better	clinical	outcomes.	For	some	infections,	the	clinical	outcome	may	be	worse	in	patients	receiving	discordant	therapy	(i.e.,	treatment	with	an	antibiotic	to	which	the
strain	is	resistant).	Nearly	all	children	with	ear	infections	recover,	although	recurrent	infections	can	lead	to	hearing	loss	and	delayed	language	development.	In	children	in	industrialized	nations,	pneumococcal	pneumonia	may	result	in	hospitalization,	though	the	mortality	rate	is	low.	In	children	who	have	bacteremia	without	a	focus,	10%	will	develop
focal	complications,	3%	to	6%	will	develop	meningitis,	and	about	1%	will	die.	Of	children	younger	than	5	years	of	age	with	pneumococcal	meningitis,	about	5%	will	die	and	25%	of	survivors	may	have	long-term	problems	such	as	hearing	loss	or	learning	disability.	Sequelae	in	patients	with	meningitis	are	associated	with	the	presence	of	coma	and	low
CSF	glucose	level	(75%)	have	right-sided	disease,	most	of	which	involve	true	diverticula.	Diverticulitis	is	the	result	of	perforation	of	one	or	multiple	diverticula	and	is	characteristically	an	extraluminal	process	(peridiverticulitis).	It	is	very	common	in	the	United	States	and	Western	and	industrialized	countries.	A	recent	review	used	the	National	Hospital
Discharge	Survey	and	estimated	that	diverticulitis	accounts	for	300,000	admissions	and	1,500,000	days	of	inpatient	care	annually	in	the	United	States.	One	study	demonstrated	that	over	50%	of	all	sigmoid	resections	and	over	30%	of	all	colostomies	performed	in	the	state	of	Washington	were	done	for	diverticulitis.	The	cost	of	treatment	in	the	United
States	is	over	$2500	billion	per	year.	RISK	FACTORS	The	risk	of	diverticular	disease	increases	with	age,	as	the	prevalence	is	less	than	10%	in	individuals	younger	than	age	40	and	increases	to	over	60%	in	individuals	older	than	age	80.	Age	is	also	an	important	risk	factor	for	development	of	diverticulitis,	with	mean	age	of	affected	patients	reported	to
be	around	62	years	and	with	increasing	prevalence	in	older	adults.	Incidence	appears	to	be	fairly	even	among	male	and	females.	Diverticulitis	has	been	linked	to	several	environmental	factors	including	diet,	obesity,	and	smoking.	It	is	theorized	that	a	low-fiber	diet	leads	to	small	hard	stools	that	require	increased	intraluminal	colonic	pressures,
muscular	hypertrophy,	and	segmentation	of	the	colon,	which	leads	to	radially	directed	pressure	and	subsequent	perforation.	Support	for	this	theory	comes	from	several	studies	including	an	autopsy	review	that	found	that	Japanese	immigrants	exposed	to	a	Westernized	diet	had	a	52%	incidence	of	colonic	diverticula	versus	1%	of	time-matched	native
Japanese.	Links	have	been	sought	between	obesity	and	smoking	and	diverticular	disease,	but	studies	have	yielded	conflicting	results	and	the	confounder	of	diet	complicates	interpretation.	Patients	who	have	had	one	episode	of	diverticulitis	are	at	increased	risk	for	subsequent	attacks.	A	retrospective	review	of	a	statewide	hospital	discharge	database
showed	that	19%	of	patients	who	underwent	initial	nonoperative	treatment	for	diverticulitis	had	a	subsequent	admission	for	a	recurrent	episode.	252	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Peritoneum	Circular	muscle	Taenia	coli	Epiploic	appendix	Diverticulum	Mucosa	Concentration	in	diverticulum	Blood	vessel	piercing	musculature	Relationship	of
diverticula	to	blood	vessels	and	taeniae	(schematic)	Figure	44-1â•‡	Diverticulosis.	CLINICAL	FEATURES	Diverticulitis	can	manifest	with	a	wide	range	of	symptoms	from	mild	intermittent	abdominal	pain	to	acute	abdomen	with	sepsis	and	multiorgan	failure.	Early	or	mild	diverticulitis	(contained	microperforation	or	macroperforation)	causes	abdominal



pain	that	often	starts	in	the	periumbilical	area	and	then	localizes	to	the	left	lower	quadrant	as	peritoneal	irritation	develops.	Patients	may	complain	of	nausea,	fever,	and	malaise.	Symptoms	may	be	quite	nonspecific	at	this	point,	and	differential	diagnoses	may	include	gastroenteritis,	urinary	tract	infections	or	obstruction,	appendicitis,	inflammatory
bowel	disease,	or	bowel	obstruction.	If	the	inflammatory	process	extends	beyond	a	contained	perforation,	the	patient	will	develop	more	severe	abdominal	pain,	nausea,	and	vomiting	associated	with	ileus,	fevers,	and	more	systemic	symptoms	of	sepsis.	This	can	progress	to	generalized	peritonitis	with	a	presentation	of	acute	abdomen	and	even
multiorgan	failure.	Patients	in	later	stages	of	disease	are	usually	in	extremis	and	require	emergent	resuscitation	and	immediate	abdominal	exploration	for	control	of	intraabdominal	sepsis.	Differential	diagnoses	include	any	other	process	that	leads	to	generalized	peritonitis	(Figure	44-2)	and	must	include	the	possibility	of	perforated	colon	cancer.
Elderly	patients	may	demonstrate	more	subtle	clinical	features	and	therefore	have	more	advanced	disease	by	the	time	diagnosis	is	made.	Elderly	patients	have	a	higher	likelihood	of	postoperative	complications	and	prolonged	hospitalization.	Because	the	U.S.	population	of	patients	older	than	75	years	of	age	is	growing	rapidly	(33%	increase	from	1998
to	2005),	this	cohort	of	patients	is	an	important	subset	of	patients	who	will	be	encountered	with	diverticulitis.	CHAPTER	44â•‡	•â•‡	Acute	Diverticulitis	Biliary	Duodenal	Gastroenteric	Peritoneal	Small	intestinal	Traumatic	rupture	Hepatic	Abscess	Pyogenic	Amebic	Acute	cholecystitis	Hydrops	Empyema	Ruptured	Free	(bile	peritonitis)	Abscess
(pericholecystic)	Bilary	colic	Peptic	ulcer	Obstruction	Rupture	Blunt	trauma	Acute	gastroenteritis	Food	poisoning	Dietary	indiscretion	Chemical	Peritonitis	Primary	diffuse	(pneumococcus)	Secondary	to	visceral	pathology	Local	(abscess)	Generalized	“benign	paroxysmal”	Obstruction	Meckel’s	diverticulum	Inflammation	Torsion	Perforation	Traumatic
Inflammatory	Due	to	strangulation	Intussusception	Ileocecal	tuberculosis	Regional	enteritis	Uterine	Rupture	Spontaneous	(in	pregnancy)	Instrumental	Infection	Postabortal	Puerperal	Torsion	of	pedunculated	fibroid	Acute	degeneration	of	fibroid	Peptic	ulcer	Perforated	Gastric	Carcinoma	Perforated	253	Infarction	Abscess	Splenic	Rupture	Traumatic
Malarial	Mesenteric	lymphadenitis	Mesenteric	Mesenteric	thrombosis	Nonspecific	ulcerative	colitis	Fulminating	Toxic	dilation	Perforation	Obstruction	Volvulus	Sigmoid	Cecal	Specific	colitis	Amebic	Bacillary	Neoplasm	Large	intestinal	Obstruction	Perforation	Intussusception	Diverticulitis	Perforation	Rupture	Perforating	injury	Appendicitis	Foreign
body	Fecal	impaction	Rectally	inserted	Ingested	Torsion	or	cyst	pedicle	Ruptured	follicular	cyst	Ovarian	or	corpus	luteum	Ruptured	endometrial	cyst	Ectopic	gestation	Tubo-ovarian	abscess	Tubal	Acute	salpingitis	Torsion	of	hydrosalpinx	Figure	44-2â•‡	The	acute	abdomen.	DIAGNOSTIC	APPROACH	Patients	may	complain	of	generalized	abdominal
pain	that	then	localizes	to	the	left	lower	quadrant.	Previous	episodes	of	diverticulitis	or	resolved	undiagnosed	abdominal	pain	should	be	ascertained.	If	patients	have	undergone	screening	colonoscopy	in	the	past,	these	studies	should	be	reviewed	and	presence	and	location	of	any	diverticulosis	and/or	other	colonic	diseases	(e.g.,	neoplasms)	should	be
noted.	Basic	laboratory	workup	for	abdominal	pain	should	be	performed	to	include	a	complete	blood	count,	electrolytes,	and	renal	function.	Coagulation	studies	and	electrocardiogram	should	be	performed	in	patients	who	may	require	surgical	intervention.	Plain	films	of	the	abdomen	are	often	obtained	and	may	be	useful	to	reveal	pneumoperitoneum
in	the	case	of	free	colonic	perforation.	In	the	past,	contrast	enema	was	widely	used	for	diagnosis	of	diverticulitis.	It	provides	excellent	detail	of	the	colonic	mucosa,	but	little	information	is	gained	about	the	extraluminal	area,	where	manifestations	of	diverticulitis	will	be	most	evident.	There	is	also	a	risk	of	perforation	given	the	friable	nature	of	the
inflamed	colon,	and	hence	it	is	contraindicated	during	the	acute	episode.	However,	a	complete	colon	and	rectal	evaluation	with	barium	enema	or	colonoscopy	(preferably)	should	be	completed	6	to	8	weeks	after	the	acute	episode	has	resolved	to	characterize	the	extent	of	the	disease	and	rule	out	other	potential	diagnoses	(e.g.,	cancer)	(Figure	44-3).
Currently,	CT	scan	is	considered	the	optimal	diagnostic	study	for	diverticulitis.	It	has	several	advantages,	including	the	ability	to	reveal	extraluminal	extent	of	disease	and	also	other	possible	intraabdominal	sources	of	sepsis	(Figure	44-4).	It	is	also	a	guide	to	alternative	therapeutic	modalities	such	as	percutaneous	drainage	of	diverticular	abscesses,
which	is	the	preferred	alternative	to	surgery	in	the	absence	of	peritonitis.	A	complete	history	and	physical	in	combination	with	CT	scan	can	help	classify	diverticulitis	in	two	main	categories:	uncomplicated	and	complicated	diverticulitis.	Uncomplicated	diverticulitis	is	characterized	by	left	lower	quadrant	pain	without	signs	of	systemic	involvement.	If
CT	imaging	is	performed,	patients	are	found	to	have	pericolic	soft-tissue	stranding.	Treatment	can	usually	be	done	on	an	outpatient	basis	with	oral	254	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Table	44-1â•‡	Initial	Intravenous	Antibiotic	Treatment	for	Intraabdominal	Infections	per	the	Surgical	Infection	Society	Guidelines	(2010)	ANTIMICROBIAL
AGENT	Ticarcillinclavulanate	Cefoxitin	Ertapenem	Moxifloxacin	Tigecycline	Cefazolin	(+	metronidazole)	Cefuroxime	(+	metronidazole)	Ceftriaxone	(+	metronidazole)	Cefotaxime	(+	metronidazole)	Levofloxacin	(+	metronidazole)	Ciprofloxacin	(+	metronidazole)	INTRAVENOUS	DOSE	3.1â•¯g	q6h	2â•¯g	q6h	1â•¯g	q24h	400â•¯g	q24h	100â•¯mg	once
then	50â•¯mg	q12h	2â•¯g	q6h	DURATION	4-7	days	after	adequate	source	control	obtained	1.5â•¯g	q8h	1-2â•¯g	q12-24h	1-2â•¯g	q6-8h	750â•¯mg	q24h	400â•¯mg	q12h	Data	from	Solomkin	JS,	Mazuski	JE,	Bradley	JS,	etâ•¯al:	Diagnosis	and	management	of	complicated	intraabdominal	infection	in	adults	and	children:	guidelines	by	the	Surgical
Infection	Society	and	the	Infectious	Diseases	Society	of	America,	Clin	Infect	Dis	50:133-164,	2010.	Figure	44-3â•‡	Diverticulosis.	antibiotics.	Complicated	diverticulitis	refers	to	diverticulitis	with	the	formation	of	abscess,	obstruction,	free	perforation	leading	to	peritonitis,	or	fistula	formation.	In	addition,	CT	scan	findings	in	complicated	diverticulitis
are	classified	using	the	Hinchey	system,	providing	practical	information	that	can	be	used	to	guide	initial	therapy.	Hinchey	stage	I	denotes	a	pericolic	abscess,	stage	II	a	retroperitoneal	or	pelvic	abscess,	stage	III	purulent	peritonitis,	and	stage	IV	feculent	peritonitis.	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	In	general,	principles	for
management	of	diverticulitis	include	appropriate	antimicrobial	therapy	with	or	without	source	control	(i.e.,	percutaneous	or	operative	drainage	and	resection	when	indicated),	bowel	rest,	and	physiologic	support.	Treatment	for	Hinchey	stages	I	and	II	includes	antibiotics	to	cover	colonic	microorganisms	(including	anaerobes	and	gram-negative	rods).
Appropriate	antibiotic	regimens	are	listed	in	Table	44-1.	Percutaneous	drainage	of	pericolic	abscess	in	the	stable	patient	has	become	common,	yet	it	is	unclear	the	size	of	abscesses	that	warrant	drainage	versus	antibiotic	treatment	alone.	A	casecontrol	study	comparing	percutaneous	drainage	with	antibiotic	treatment	alone	found	that	patients	in
whom	nonoperative	treatment	fails,	those	requiring	drainage	not	amenable	to	a	percutaneous	approach,	and	those	with	signs	of	sepsis	may	require	operative	intervention.	Hinchey	stages	III	and	IV	represent	purulent	peritonitis	and	feculent	peritonitis,	respectively.	Treatment	for	free	perforation	includes	immediate	operation	with	drainage	and
resection	of	the	involved	colon.	In	the	past,	a	three-stage	approach	was	used,	with	initial	drainage	and	a	diverting	colostomy,	followed	by	resection	of	the	involved	colon,	and	a	third	operation	for	colostomy	closure.	This	often	led	to	clinical	deterioration	a	few	days	after	the	first	operation,	presumably	because	the	source	of	sepsis	was	left	intact.	By	the
1980s,	operative	treatment	evolved	to	a	two-stage	approach.	Most	commonly,	this	is	done	in	a	two-stage	approach	with	Hartmann’s	procedure,	defined	as	resection	and	removal	of	the	sigmoid	colon	with	formation	of	a	temporary	end	colostomy.	Advantages	of	this	operation	include	adequate	source	control	and	relative	ease,	and	safety	as	no	new
anastomosis	is	fashioned	in	the	setting	of	intraabdominal	contamination.	However,	this	approach	requires	a	second	operation	to	take	down	the	colostomy,	which	has	led	some	to	question	whether	similar	outcomes	can	be	obtained	with	a	one-stage	operation	of	resection	with	primary	anastomosis	(usually	done	with	diverting	ileostomy).	Although
preliminary	results	appear	promising,	studies	have	shown	no	decrease	in	the	incidence	of	colostomy	after	emergent	surgery	for	stage	III	or	IV	diverticulitis.	The	one-stage	approach	remains	an	area	of	controversy,	and	most	would	agree	that	the	one-stage	approach	should	be	considered	only	in	carefully	selected	individuals.	CHAPTER	44â•‡	•â•‡	Acute
Diverticulitis	Small	bowel	255	Omentum	CT	scan	of	the	abdomen.	Arrows	indicate	the	sigmoid	wall,	which	is	thickened	and	associated	with	diverticula.	Skin	Bladder	Abdominal	CT	scan.	Arrows	indicate	a	large	phlegmonous	area	associated	with	the	descending	colon,	which	has	numerous	diverticula.	Figure	44-4â•‡	Diverticulitis,	with	computed
tomographic	scan	showing	a	thickened	wall	and	diverticula.	In	2000,	the	ASCRS	recommended	that	elective	colectomy	be	performed	in	patients	who	experienced	two	episodes	of	uncomplicated	diverticulitis.	This	recommendation	was	based	in	part	on	the	belief	that	patients	having	an	episode	of	diverticulitis	were	at	much	higher	risk	for	recurrent
episodes	and	emergent	surgery	in	the	future.	Recent	studies	have	challenged	this	assumption.	A	population-based	evaluation	of	patients	admitted	for	diverticulitis	but	treated	nonoperatively	found	that	only	a	small	percentage	of	patients	(6%)	required	emergent	colectomy	and/or	colostomy.	An	additional	study	constructed	a	Markov	model	to	evaluate
the	mortality	risk,	risk	of	colectomy,	and	cost	of	treating	diverticular	disease	nonsurgically,	after	the	acute	episode	of	diverticulitis	had	resolved	with	medical	management.	The	authors	concluded	that	nonoperative	treatment	led	to	lower	mortality	rates	and	was	cost	saving.	The	ASCRS	recommendations	were	revised	in	2006,	and	it	is	now	advised	that
the	need	for	elective	colectomy	after	resolved	episodes	of	acute	diverticulitis	should	be	reviewed	individually	and	should	be	based	on	age,	medical	condition,	frequency	and	severity	of	attacks,	and	presence	of	persistent	symptoms.	In	any	patient	with	signs	and	symptoms	consistent	with	diverticulitis	(abdominal	pain,	sepsis,	colon	thickening	on	CT
scan),	perforated	colorectal	cancer	is	a	diagnosis	that	has	to	be	considered	and	ruled	out.	If	the	patient	undergoes	emergent	surgery,	the	specimen	should	be	carefully	evaluated	for	malignancy.	If	the	patient	recovers	and	has	conservative	treatment	without	surgical	intervention	the	colon	must	be	evaluated	with	colonoscopy	or	barium	enema	after
acute	inflammation	has	resolved.	256	SECTION	Vâ•‡	•â•‡	Surgical	Infections	PROGNOSIS	After	an	attack	of	diverticulitis	that	is	treated	surgically,	most	(>95%)	patients	do	well	without	recurrence	of	symptoms	(assuming	that	complete	resection	of	the	sigmoid	colon	and	any	other	diverticulum-bearing	colon	has	been	performed).	Patients	who	were
treated	nonoperatively	may	have	recurrent	episodes.	A	1969	review	of	patients	with	diverticulitis	reported	that	25%	of	patients	were	readmitted	with	a	second	attack,	4%	with	a	third	attack,	and	2%	with	a	fourth	attack.	Each	admission	was	associated	with	a	higher	chance	of	emergent	surgery.	More	recent	studies	have	challenged	these	results,
finding	that	19%	of	patients	were	readmitted	with	a	second	attack	but	that	the	risk	of	emergent	colectomy	was	not	increased	in	this	group.	Complications	can	occur	after	acute	attacks	of	diverticulitis.	The	most	common	of	these	include	fistulas,	most	often	colovesicular,	and	strictures.	Colovesicular	fistulas	may	lead	to	repeated	urinary	tract	infections
and	urosepsis.	Strictures	may	manifest	Normal	colon	Stomach	as	intermittent	or	complete	bowel	obstructions.	Again,	malignancy	must	be	ruled	out,	as	colorectal	cancer	may	manifest	in	a	similar	fashion.	Both	of	these	complications	require	surgical	intervention	with	resection	of	the	involved	colon.	PREVENTION	AND	CONTROL	There	is	little
evidence	for	effective	methods	of	prevention	for	diverticulitis.	As	low-fiber	diet	has	been	linked	to	a	higher	incidence	of	diverticulosis	at	a	population	level,	it	follows	that	a	high-fiber	diet	may	reduce	the	incidence	of	diverticulum	formation.	One	small	study	evaluated	high-fiber	diets	in	patients	with	known	diverticulosis	and	found	a	lower	rate	of
subsequent	operations.	Based	on	these	data	it	is	reasonable	to	recommend	a	high-fiber	diet	in	patients	with	known	diverticular	disease	(Figure	44-5).	In	addition,	it	is	important	to	educate	patients	regarding	the	risk	of	recurrent	episodes	of	acute	diverticulitis,	so	that	subsequent	episodes	can	be	identified	early	and	managed	successfully	with	medical
therapy	(antibiotics).	Rest,	stool	softeners,	liquid	diet,	and	oral	antibiotics	are	used	for	treatment.	For	severe	or	complicated	cases,	or	frequent	diverticulitis,	colon	surgery	is	possible.	Liver	Large	intestine	(colon)	Rectum	Small	intestine	Colon	with	diverticula	In	diverticular	disease,	parts	of	the	colon	wall	are	weak	and	puff	out	as	small	sacs
(diverticula).	Diverticulitis	is	the	disorder	when	diverticula	become	inflamed	and	infected	and	cause	symptoms.	It	can	be	a	minor	inflammation	or	serious	infection.	To	avoid	constipation,	eat	a	high-fiber,	low-salt,	low-fat	diet	between	attacks.	Drink	lots	of	fluids.	But	don’t	use	laxatives.	Symptoms	are	cramping	and	pain	in	the	abdomen,	usually	in	the
left	lower	part.	Pain	is	usually	severe	and	starts	suddenly.	Other	symptoms	are	fever,	chills,	constipation	or	diarrhea,	and	loss	of	appetite	and	nausea.	Maintain	a	healthy	weight	and	exercise	daily.	Your	doctor	will	make	a	diagnosis	from	your	medical	history,	physical	examination,	blood	tests,	x-rays,	and	CT.	Figure	44-5â•‡Managing	your	diverticulosis.
Call	your	doctor	if	you	have	progressive	weight	loss,	bowel	movements	with	blood	in	them;	dark,	tarry	bowel	movements;	fever;	or	abdominal	pain.	CHAPTER	44â•‡	•â•‡	Acute	Diverticulitis	257	EVIDENCE	Anaya	DA,	Flumm	DR:	Risk	of	emergency	colectomy	and	colostomy	in	patients	with	diverticular	disease,	Arch	Surg	140:	681-685,	2005.	This	is	a
large	population-level	study	that	evaluates	the	risk	of	adverse	outcomes	in	patients	who	have	experienced	a	first	episode	of	diverticulitis	after	medical	(nonoperative)	management.	It	is	the	foundation	of	many	current	recommendations	regarding	the	role	of	elective	colectomy.	Etzioni	DA,	Mack	TM,	Beart	RW	Jr,	Kaiser	AM:	Diverticulitis	in	the	United
States:	1998-2005,	Ann	Surg	249:210-217,	2009.	This	population-level	study	evaluates	critical	epidemiologic	trends	of	diverticular	disease	and	its	management	over	almost	a	decade	in	the	United	States.	It	brings	attention	to	important	healthcare	burden	issues	as	well	as	to	the	increasing	incidence	of	diverticular	disease	in	the	young.	Parks	T:	Natural
history	of	diverticular	disease	of	the	colon.	A	review	of	521	cases,	Br	Med	J	4:639-645,	1969.	This	is	a	classic	ADDITIONAL	RESOURCES	Commane	DM,	Arasaradnam	RP,	Mills	S,	et	al:	Diet,	aging,	and	genetic	factors	in	the	pathogenesis	of	diverticular	disease,	World	J	Gastroenterol	15:24792488,	2009.	This	article	goes	over	the	most	important
recognized	risk	factors	for	diverticular	disease	and	highlights	some	of	the	evidence	supporting	each	one.	Floch	CL:	Emergent	and	elective	surgery	for	diverticulitis,	J	Clin	Gastroenterol	42:1152-1153,	2008.	This	review	goes	over	current	indications	of	emergent	and	elective	colectomy	for	diverticular	disease	using	current	evidence.	Martel	J,	Raskin	JB:
History,	incidence,	and	epidemiology	of	diverticulosis,	J	Clin	Gastroenterol	42:1125-1127,	2008.	This	review	focuses	on	the	epidemiology	of	diverticular	disease	and	the	association	to	important	factors	such	as	age,	sex,	race,	and	geography.	McCafferty	MH,	Roth	L,	Jorden	J:	Current	management	of	diverticulitis,	Am	Surg	74:1041-1049,	2008.	This	is	a
good	review	that	goes	over	the	different	clinical	presentations	of	acute	diverticulitis	and	the	alternative	treatment	options	based	on	the	extent	and	severity	of	the	infectious	process.	Rafferty	J,	Shellito	P,	Hyman	NH,	et	al:	Practice	parameters	for	sigmoid	diverticulitis,	Dis	Colon	Rectum	49:939-944,	2006.	The	most	recent	guidelines	article	that	focused
on	evaluating	the	natural	history	of	diverticular	disease	and	represents	the	basis	for	most	of	the	recently	changed	indications	for	elective	colectomy.	Salem	L,	Anaya	DA,	Flum	DR:	Temporal	changes	in	the	management	of	diverticulitis,	J	Surg	Res	124:318-323,	2005.	This	population-level	analysis	focuses	on	highlighting	the	temporal	changes	in
management	of	diverticular	disease	including	the	increasing	healthcare	burden	as	well	as	the	increasing	use	of	percutaneous	procedures	over	acute	surgical	care.	Salem	L,	Veenstra	DL,	Sullivan	SD,	Flum	DR:	The	timing	of	elective	colectomy	in	diverticulitis:	a	decision	analysis,	J	Am	Coll	Surg	199:904-912,	2004.	This	is	one	of	the	first	large	studies
evaluating	the	timing	of	and	current	indications	for	elective	colectomy	after	acute	diverticulitis.	and	standards	for	the	management	of	diverticulitis	as	recommended	by	the	American	Society	of	Colon	and	Rectal	Surgeons	are	presented.	Salem	L,	Flum	DR:	Primary	anastomosis	or	Hartmann’s	procedure	for	patients	with	diverticular	peritonitis?	A
systematic	review,	Dis	Colon	Rectum	47:1953-1964,	2004.	This	systematic	review	evaluates	available	data	examining	the	role	of	primary	anastomosis	in	the	setting	of	colectomy	for	acute	diverticulitis.	It	supports	the	use	of	this	strategy	in	well-selected	patients.	Sarma	D,	Longo	WE:	Diagnostic	imaging	for	diverticulitis,	J	Clin	Gastroenterol	42:1139-
1141,	2008.	This	manuscript	goes	over	the	different	imaging	modalities	and	their	role	in	the	management	of	acute	diverticulitis.	Solomkin	JS,	Mazuski	JE,	Bradley	JS,	et	al:	Diagnosis	and	management	of	complicated	intraabdominal	infection	in	adults	and	children:	guidelines	by	the	Surgical	Infection	Society	and	the	Infectious	Diseases	Society	of
America,	Clin	Infect	Dis	50:133-164,	2010.	This	article	is	a	recent	summary	of	the	most	current	recommendations	for	the	antimicrobial	treatment	of	complicated	intraabdominal	infections,	and	should	help	guiding	antibiotic	selection	for	acute	diverticulitis.	Hydatid	Cyst	Disease	(Echinococcosis)	45	Austin	L.	Spitzer,	Paul	S.	Pottinger,	and	James	O.
Park	ABSTRACT	Hydatid	cyst	disease	or	echinococcosis	is	a	worldwide	parasitic	infection	caused	by	the	Echinococcus	tapeworm	larvae.	Of	the	seven	recognized	species,	Echinococcus	granulosus	and	Echinococcus	multilocularis,	which	cause	cystic	echinococcosis	(CE)	and	alveolar	echinococcosis	(AE),	respectively,	pose	clinically	significant	and
potentially	lethal	public	health	risks.	Human	infection	occurs	after	incidental	ingestion	of	the	parasite	eggs	from	the	stool	of	infected	animals.	Most	of	these	cysts	are	solitary	and	occur	in	either	the	liver	or	the	lungs.	Although	the	cysts	displace	healthy	tissue,	the	primary	infection	is	typically	asymptomatic	unless	rupture	or	mass	effect	occurs.
Definitive	diagnosis	for	most	cases	is	by	imaging	with	ultrasound	or	computed	tomography	(CT),	although	immunodiagnostic	assays	can	be	a	useful	adjunct	in	both	primary	diagnosis	and	follow-up.	Surgery	has	the	potential	to	remove	the	cysts	and	lead	to	complete	cure;	however,	successful	eradication	requires	the	entire	elimination	of	the	parasite
without	intraoperative	contamination	or	compromise	of	affected	organ	system(s).	Alternatively,	percutaneous	aspiration,	injection,	and	reaspiration	(PAIR)	has	emerged	as	a	less	invasive	treatment	option	in	patients	with	CE	who	present	high	surgical	risks	because	of	underlying	pathophysiology	or	who	are	remote	from	surgical	care	facilities.	A
common	feature	of	all	strains	of	Echinococcus	is	the	use	of	dogs	and	other	canids	(e.g.,	wolves	and	coyotes	for	E.	granulosus	and	foxes	for	E.	multilocularis)	as	definitive	hosts,	which	are	infected	during	ingestion	of	raw	visceral	organs	from	intermediate	hosts	(e.g.,	sheep	refuse)	that	contain	hydatid	cysts	with	viable	protoscolices.	After	ingestion,	the
protoscolices	attach	to	the	canid’s	intestinal	mucosa,	where	they	mature	into	adult	tapeworms,	each	several	millimeters	long.	After	4	to	5	weeks,	the	released	eggs	are	shed	into	the	feces,	and	it	is	when	these	eggs	are	accidentally	ingested	by	a	human	host	that	infection	occurs.	The	larvae	are	released	from	the	eggs	and	penetrate	the	intestinal
epithelium.	Subsequently,	larvae	are	passively	transported	through	blood	or	lymph	to	target	organs	where	they	may	develop	into	a	hydatid	cyst.	The	life	cycle	is	shown	in	Figure	82-1.	The	host	ultimately	forms	a	pericyst,	a	capsule	of	connective	tissue,	in	an	effort	to	isolate	the	parasite,	which	forms	two	inner	layers:	a	nucleated	germinal	layer	and	an
acellular	laminated	layer	(Figure	45-1).	The	exact	time	for	the	development	of	protoscolices	within	cysts	is	unknown,	although	it	is	believed	to	be	more	than	10	months	after	exposure.	The	liver	(60%)	and/or	lungs	(20%)	are	infected	in	the	majority	of	cases,	and	in	E.	granulosus	infection	a	solitary	lesion	typically	develops;	however,	some	patients
develop	multiple	cysts.	In	endemic	areas	the	kidney	is	the	third	most	common	organ	involved,	constituting	2%	to	3%	of	reported	CE	cases,	and	involvement	of	the	heart	and	mediastinum	in	hydatidosis	is	extremely	rare,	reported	in	0.5%	of	patients	who	underwent	surgery	for	thoracic	hydatidosis	in	one	series	(Figures	45-2	and	45-3).	Classically,	an
intact	hydatid	cyst	has	been	classified	as	a	simple	cyst.	A	perforated	cyst,	with	or	without	infection,	has	been	referred	to	as	“complicated”	if	it	has	ruptured	into	neighboring	areas.	GEOGRAPHIC	DISTRIBUTION	AND	MAGNITUDE	OF	DISEASE	BURDEN	Hydatid	cyst	disease	is	seen	worldwide	but	is	endemic	in	the	Mediterranean,	Asia,	South
America,	North	Africa,	and	Australia,	where	the	definitive	and	intermediate	hosts	live	in	close	contact	in	herding	environments.	The	focus	of	this	chapter,	CE,	occurs	in	all	age	groups,	although	in	areas	of	endemic	infection	the	majority	of	symptomatic	cases	occur	in	individuals	from	4	to	40	years	of	age	(Figure	45-4).	RISK	FACTORS	In	endemic	areas,
transmission	of	human	echinococcosis	is	significantly	related	to	certain	occupations	such	as	farm	laborers	and	workers	in	animal	husbandry.	Communities	involved	in	sheep	herding	demonstrate	the	highest	rates	of	infection.	CLINICAL	FEATURES	The	initial	phase	of	infection	is	asymptomatic.	Small,	wellencapsulated	or	calcified	cysts	typically	do	not
induce	major	pathology,	and	thus	patients	may	remain	asymptomatic	for	years	or	permanently.	There	are	no	pathognomonic	features,	and	clinical	symptoms	occur	only	after	a	highly	variable	incubation	period.	However,	hepatic	hydatid	cysts	can	cause	significant	upper	abdominal	pain,	hepatomegaly,	cholestasis,	biliary	cirrhosis,	portal	hypertension,
and	ascites.	Furthermore,	the	cysts	may	rupture	into	the	biliary	tract	or	peritoneal	and	pleural	cavities,	possibly	causing	anaphylaxis	and	seeding	secondary	infections.	DIAGNOSTIC	APPROACH	The	primary	diagnosis	of	hepatic	CE	disease	is	typically	based	on	radiologic	identification	of	cystic	structures,	the	clinical	evolution	of	the	disease,	and
appropriate	history	revealing	risk	factors	for	hydatid	cysts.	Ultrasound	demonstrates	well-defined,	circumscribed,	anechoic	lesions	without	infiltration	of	the	surrounding	tissues	in	uncomplicated	cases,	and	can	also	demonstrate	complications	such	as	intrabiliary	rupture	and	infection.	CHAPTER	45â•‡	•â•‡	Hydatid	Cyst	Disease	(Echinococcosis)
Hooklets	free	in	cyst	fluid	Sterile	portion	Echinococcus	cyst	in	liver	Figure	45-1â•‡	Cystic	echinococcosis	in	the	liver.	Large	hydatid	cyst	of	kidney	with	multiple	daughter	cysts	Figure	45-2â•‡	Cystic	echinococcosis	in	the	kidney.	Section	through	wall	of	cyst:	scolices	in	brood	capsule,	laminated	and	germinal	membranes	259	260	SECTION	Vâ•‡	•â•‡
Surgical	Infections	More	common	form:	multiple	cysts	within	unilocular	sac	in	heart	wall	Multiple	myocardial	cysts	intramurally	located	Figure	45-3â•‡	Cystic	echinococcosis	in	the	heart.	Pacific	Ocean	Note:	exact	indentification	of	endemic	and	highly	endemic	areas	in	all	regions	is	not	possible	because	of	incomplete	or	lacking	data	Highly	endemic
Endemic	Sporadic	Free	Provisionally	free	Atlantic	Ocean	Indian	Ocean	Figure	45-4â•‡	Approximate	geographic	distribution	of	Echinococcus	granulosus	(1999).	(Data	from	Eckert	J,	Schantz	PM,	Gasser	RB,	etâ•¯	al:	Geographic	distribution	and	prevalence	of	Echinococcus	granulosus.	In	WHO/OIE	manual	on	echinococcosis	in	humans	and	animals:	a
public	health	problem	of	global	concern,	Paris,	France,	2001,	World	Organization	for	Animal	Health	and	World	Health	Organization.)	In	addition,	in	questionable	cases	of	CE,	specimens	obtained	by	ultrasound-guided	aspiration	can	be	examined	for	protoscolices,	rostellar	hooks,	and	Echinococcus	antigens	(see	Figure	45-1).	Albendazole	prophylaxis	is
recommended	for	4	days	before	aspiration	and	should	be	continued	for	at	least	1	month	after	puncture	of	a	lesion	ultimately	diagnosed	and	resected	as	E.	granulosus.	CT	is	considered	the	diagnostic	modality	of	choice	if	available,	given	its	superior	accuracy,	and	magnetic	resonance	imaging	(MRI)	may	help	define	changes	in	the	hepatic	venous
system	or	identify	atypical	presentations.	Immunodiagnosis	is	a	useful	adjunct	in	the	primary	diagnosis	and	in	the	follow-up	after	surgical	or	pharmacologic	treatment.	However,	the	quantitative	complement	fixation	assay	used	for	this	purpose	is	unavailable	in	many	nations	where	disease	is	endemic.	CHAPTER	45â•‡	•â•‡	Hydatid	Cyst	Disease
(Echinococcosis)	261	with	antiparasitic	drugs	such	as	albendazole	for	up	to	8	weeks	postprocedure.	Chapter	82	provides	further	details	on	cyst	staging	and	treatment	options.	PROGNOSIS	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	There	are	several	options	for	treatment,	including	surgery,	PAIR,	and	chemotherapy.	For	asymptomatic
individuals,	as	previously	mentioned,	an	observatory	approach	can	be	attempted	with	appropriate	supervision,	provided	that	the	cysts	are	considered	to	be	at	relatively	low	risk	for	rupture,	based	on	size,	location,	and	patient	activities.	Entire	surgical	removal	of	the	cyst	cures	the	patient;	however,	there	are	both	temporary	and	permanent
contraindications	to	surgery	based	on	the	difficulty	of	reaching	the	lesion,	advanced	age	or	comorbidities,	pregnancy,	small	or	calcified	cysts,	and	potentially	lack	of	adequate	medical	care	in	certain	endemic	areas.	In	these	individuals	albendazole	is	the	drug	of	choice,	although	it	is	suspected	not	to	be	parasiticidal,	given	recurrence	rates	after
discontinuation.	Although	the	technical	procedure	of	choice	is	still	debated,	given	the	lack	of	controlled	trials,	the	accepted	objective	is	the	entire	elimination	of	the	parasite	without	intraoperative	spillage	or	compromise	of	healthy	tissue.	In	light	of	the	concern	for	recurrent	disease,	debate	exists	regarding	the	importance	of	removing	the	pericyst	and
hepatic	tissue	(radical	resection)	versus	conservatively	evacuating	the	cyst	alone.	The	level	of	evidence	is	inadequate	to	inform	the	correct	level	of	aggressiveness;	however,	there	is	support	for	the	safety	of	a	laparoscopic	approach	and	the	use	of	omentoplasty	to	prevent	abscess	formation.	Because	spilled	cyst	fluid	may	contain	viable	protoscolices
that	could	implant	in	the	peritoneal	cavity	during	surgery	or	cause	anaphylaxis,	protection	of	the	operating	field	is	imperative	before	emptying	or	resecting	the	cyst	with	either	the	radical	or	the	conservative	approach.	The	peritoneal	and/or	pleural	cavities	should	be	isolated	with	dry	gauze	or	gauze	soaked	with	parasiticidal	solution	or	20%	hypertonic
saline.	After	access	is	established	and	control	of	the	cyst	wall	verified,	the	cyst	is	punctured	and	evacuated	using	a	large-caliber	suction	device,	and	resection	is	then	performed	in	either	fashion.	If	there	is	any	question	of	possible	spillage	of	cyst	contents	during	the	case,	patients	are	offered	postsurgical	treatment	with	10â•¯mg	of	albendazole	per
kilogram,	usually	for	8	weeks.	An	alternative	to	surgical	intervention	is	the	PAIR	technique,	in	which	the	cyst	is	punctured	transcutaneously	under	ultrasound	guidance	and	the	parasite	is	killed	through	repeated	aspiration	and	injection	of	scolicidal	agents	such	as	20%	hypertonic	saline.	For	simple	hydatid	liver	cysts	that	do	not	abut	the	liver	capsule,
this	appears	to	be	a	safe	and	attractive	option,	especially	in	endemic	areas	without	the	option	for	more	aggressive	intervention.	Many	infectious	disease	specialists	recommend	treating	The	mortality	rate	for	CE	is	estimated	to	be	0.2	per	100,000	population,	with	a	case-fatality	rate	of	2.2%.	In	contrast,	the	mortality	rate	for	untreated	AE	caused	by	E.
multilocularis	has	generally	been	accepted	to	be	100%	at	15	years	from	diagnosis.	However,	survival	has	improved	dramatically	among	those	with	alveolar	disease	who	are	treated	with	albendazole.	PREVENTION	AND	CONTROL	Effective	CE	prevention	programs	should	focus	on	stemming	transmission	to	either	the	intermediate	or	the	definitive	host.
Preventive	measures	include	improved	education	and	sanitation	(e.g.,	thoroughly	cooking	food,	washing	hands	vigorously,	and	discontinuing	feeding	raw	sheep	offal	to	work	dogs),	contact	avoidance	of	dog	and	fox	waste,	and	deworming	treatment	of	dogs	with	praziquantel.	The	EG95	vaccine,	containing	antigens	cloned	from	the	oncosphere,	has
shown	promise	in	the	prevention	of	transmission	in	intermediate	hosts	such	as	sheep	and	cattle.	Efforts	to	interrupt	the	life	cycle	of	the	parasite	in	the	“definitive”	canid	hosts	have	not	been	as	successful	but	would	ideally	complement	the	effectiveness	of	vaccination	of	the	intermediate	hosts.	ADDITIONAL	RESOURCES	Akbulut	S,	Senol	A,	Sezgin	A,	et
al:	Radical	vs	conservative	surgery	for	hydatid	liver	cysts:	experience	from	a	single	center,	World	J	Gastroenterol	16:953-959,	2010.	Review	of	outcomes	in	a	group	of	59	well-characterized	patients	from	an	endemic	area	who	had	undergone	radical	or	conservative	surgical	procedures	for	liver	hydatid	disease	from	2004	to	2009.	Postoperative
recurrence	was	lower	after	radical	surgery.	Dziri	C,	Haouet	K,	Fingerhut	A:	Treatment	of	hydatid	cyst	of	the	liver:	where	is	the	evidence?	World	J	Surg	28:731-736,	2004.	Systematic	review	of	published	literature	on	different	modalities	of	treatment	for	hydatid	cyst	of	the	liver,	leading	to	evidence-based	recommendations	based	on	cyst	classification.
The	level	of	evidence	is	low	regarding	treatment	of	complicated	cysts.	Eckert	J,	Deplazes	P:	Biological,	epidemiological,	and	clinical	aspects	of	echinococcosis,	a	zoonosis	of	increasing	concern,	Clin	Microbiol	Rev	17:107-135,	2004.	A	comprehensive	review	of	the	epidemiology	and	clinical	aspects	of	echinococcosis	featuring	life-cycle	illustrations,	as
well	as	radiographic	and	clinical	images	from	human	cases.	Frider	B,	Larrieu	E:	Treatment	of	liver	hydatidosis:	how	to	treat	an	asymptomatic	carrier?	World	J	Gastroenterol	16:4123-4129,	2010.	Considers	alternatives	in	the	treatment	of	an	asymptomatic	carrier—surgery,	albendazole,	PAIR,	or	wait	and	watch—with	a	review	of	the	natural	history	of
CE	and	the	evolution	of	treatment	modalities.	Pawlowski	ZS,	Eckert	J,	Vuitton	D,	et	al:	Echinococcosis	in	humans:	clinical	aspects,	diagnosis	and	treatment.	In	Eckert	J,	Gemmell	MA,	Meslin	FX,	Pawlowski	ZS,	eds:	WHO/OIE	Manual	on	echinococcosis	in	humans	and	animals:	a	public	health	problem	of	global	concern,	Paris,	France,	2001,	World
Organization	for	Animal	Health	and	World	Health	Organization,	pp	20-71.	Essential	reference	on	epidemiology,	clinical	aspects,	diagnosis,	and	treatment	of	human	echinococcosis.	Intraabdominal	Abscess	46	Christopher	M.	Watson	and	Robert	G.	Sawyer	ABSTRACT	All	intraabdominal	abscesses	(IAAs)	result	from	the	inoculation	of	a	normally	sterile
site	such	as	the	nonluminal	aspects	of	an	organ	or	of	the	small	quantity	of	peritoneal	fluid	that	naturally	resides	in	the	abdomen.	The	risk	factors	include	interventional	procedures	of	intraabdominal	organs,	local	inflammatory	conditions	of	these	same	organs,	and	penetrating	abdominal	trauma.	Diagnosis	depends	on	a	clinical	examination	by	an
experienced	clinician	in	conjunction	with	appropriate	imaging.	Treatment	requires	source	control	and	early,	appropriate	antibiotics.	Prognosis	is	excellent,	and	recurrences	often	respond	to	similar	treatments.	GEOGRAPHICAL	DISTRIBUTION	AND	DISEASE	BURDEN	All	IAAs	result	from	the	inoculation	of	a	normally	sterile	site	such	as	the
nonluminal	aspects	of	an	organ	or	of	the	small	quantity	of	peritoneal	fluid	that	naturally	resides	in	the	abdomen	(Figure	46-1).	In	health,	this	fluid	is	approximately	50â•¯mL	in	quantity	and	flows	in	a	typical	pattern	determined	by	the	various	peritoneal	reflections	and	potential	spaces.	These	potential	spaces	include	the	pelvis,	the	lesser	sac,	the
subdiaphragmatic	spaces,	both	right	and	left	paracolic	gutters,	and	between	“loops”	or	folds	of	peritoneum,	mesenteries,	or	omentum.	Normally	the	fluid	either	is	continuously	reabsorbed	or	passes	through	tiny	pores	in	the	diaphragm	and	is	reabsorbed	in	the	pleural	spaces.	Increased	amounts	of	fluid,	such	as	occurs	with	ascites	or	after	irrigation
during	an	operation,	will	continue	to	flow	along	these	typical	routes	unless	altered	by	the	surgical	procedure	itself.	For	example,	after	gastric	resection	and	anastomosis,	a	common	site	for	fluid	to	collect	is	in	the	retrogastric	space	made	with	dissection	during	the	operation.	Additional	mechanisms	for	alteration	of	the	flow	of	peritoneal	fluid	may	arise
in	association	with	intraabdominal	infections.	Localized	adhesions	will	alter	the	flow	and	may	result	in	isolation	of	this	fluid	and	an	increased	risk	of	infection.	This	fluid	may	then	become	inoculated	by	direct	spread	from	the	inflammatory	process,	such	as	with	perforated	appendicitis	or	a	leaking	bowel	anastomosis,	or,	less	likely,	from	indirect	spread
from	the	bloodstream.	Solid	organs	themselves	may	also	become	inoculated	with	pathogens	via	the	bloodstream,	which	results	in	a	localized	infection,	for	example,	hepatic	and	splenic	abscesses.	Intraabdominal	organs	may	also	develop	abscesses	from	microperforations	or	macroperforations,	as	seen	with	periappendiceal	and	pericolonic	abscesses.
Also,	after	penetrating	trauma	to	the	abdomen,	fluid	collections	may	become	inoculated	with	skin	or	bowel	flora.	It	is	unclear	how	the	prevalence	of	IAAs	differs	around	the	world.	Studies	from	Europe,	North	America,	and	Japan	seem	to	imply	a	relatively	similar	incidence	and	pathophysiology,	including	the	organisms	most	commonly	cultured.	It	is
obvious,	however,	that	a	large	number	of	abscesses	are	iatrogenic	in	nature,	following	abdominal	surgery	or	arising	from	deviceassociated	bloodstream	infection.	Because	of	this,	noniatrogenic	infections,	such	as	periappendiceal	or	peridiverticular	abscesses,	certainly	compose	a	higher	percentage	of	cases	in	which	hightechnology	medical	care	is
unavailable.	RISK	FACTORS	The	most	common	risk	factors	for	IAA	are	diseases	that	lead	to	perforation	of	a	hollow	viscus.	These	conditions	can	be	categorized	as	either	naturally	occurring	or	iatrogenic.	The	most	common	noniatrogenic	conditions	associated	with	IAA	include	congenital	gastrointestinal,	urologic,	or	gynecologic	anomalies;	diverticular
disease	(particularly	common	in	the	elderly);	abdominal	penetrating	trauma;	and	causes	of	intestinal	obstruction	that	can	secondarily	lead	to	perforation	and	abscess	formation,	including	hernias	and	adhesions.	The	most	common	medical	interventions	that	are	associated	with	subsequent	IAA	are	gastrointestinal	endoscopy	and	surgical	procedures	on
the	gastrointestinal,	urologic,	or	gynecologic	organs.	Postoperative	IAA	can	further	be	categorized	as	a	new-onset	intraabdominal	infection	if	there	is	an	anastomotic	leak	or	as	an	organ	space	surgical	site	infection	when	an	abscess	develops	in	the	operative	site	in	the	absence	of	any	connection	to	a	hollow	viscus.	CLINICAL	FEATURES	IAAs	manifest
in	many	different	ways.	If	part	of	a	primary	inflammatory	process,	such	as	diverticulitis,	pancreatitis,	or	appendicitis,	abscesses	often	result	in	vague	abdominal	complaints,	possibly	localized	to	the	site	of	inflammation,	often	with	accompanying	fever	and	leukocytosis.	Similarly,	patients	with	hepatic	and	splenic	abscesses	have	indistinct	symptoms	with
possible	focal	abdominal	pain	and	organomegaly.	When	an	abscess	forms	postoperatively,	such	as	the	pelvic	abscess	after	colorectal	surgical	procedures,	patients	often	have	a	blunted	examination	owing	to	prolonged	hospitalization,	antiinflammatory	medications,	and	narcotics,	or	their	signs	and	symptoms	may	be	incorrectly	attributed	to	incisional
pain	and	tenderness.	In	addition,	these	postoperative	patients	may	manifest	only	inflammation	with	tachycardia	or	prolonged	ileus.	Even	more	difficult	to	evaluate	are	patients	with	inflammatory	bowel	disease,	functioning	solid	organ	transplants,	or	any	other	form	of	iatrogenic	immunosuppression,	because	they	may	have	no	specific	symptoms	at	all.
In	all	patients,	a	high	index	of	suspicion	coupled	with	clinical	experience	is	needed	to	make	the	diagnosis	expeditiously	because	of	the	deep	anatomic	location	of	the	underlying	process.	CHAPTER	46â•‡	•â•‡	Intraabdominal	Abscess	263	Subhepatic	abscess	Gross	perforation	(arrows	indicate	generalized	spread	of	peritonitis)	Subhepatic	abscess	Figure
46-1â•‡	Perforation,	subphrenic	abscess.	DIAGNOSTIC	APPROACH	After	a	thorough	history	and	physical	examination,	computed	tomography	(CT),	as	with	most	inflammatory	conditions	of	the	abdomen	and	pelvis,	is	considered	the	diagnostic	modality	of	choice.	Preferably,	intravenous	(IV)	contrast	is	administered	in	order	to	help	discriminate
noninflammatory	fluid	collections	from	abscesses.	In	some	cases,	however,	IV	contrast	is	contraindicated	owing	to	allergy	or	renal	insufficiency.	In	such	instances,	stranding	of	surrounding	tissues	and	extraluminal	air	may	lead	one	toward	the	diagnosis	of	abscess,	but	in	the	early	postoperative	period	(generally	considered	to	be	less	than	7	days	after
an	operation),	these	changes	are	expected	and	the	examination	may	still	be	considered	indeterminate.	If	rapid	diagnosis	is	critical,	percutaneous	aspiration	may	be	required	in	order	to	sample	the	fluid	for	pathogens	and	confirm	or	exclude	active	infection.	If	CT	is	contraindicated,	focused	abdominal	ultrasound	or	magnetic	resonance	imaging	can	be
used	as	an	alternative,	although	the	latter	does	not	allow	for	intervention	at	this	time.	Fluid	should	be	described	both	qualitatively	and	quantitatively.	Once	an	abscess	is	confirmed	or	suspected,	aspiration	of	fluid	(with	or	without	placement	of	a	drain),	should	be	performed	under	CT	or	ultrasound	guidance,	and	the	fluid	should	be	sent	for	Gram	stain;
white	blood	cell	count;	aerobic,	anaerobic,	and	fungal	culture	cultures;	and	occasionally	chemistries	to	help	clarify	a	diagnosis,	such	as	amylase	in	the	case	of	a	presumed	pancreatic	process	or	creatinine	when	a	urologic	origin	is	suspected.	Depending	on	anatomic	location	of	the	IAA,	there	may	be	subtle	differences	in	the	complete	diagnostic
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or	any	intraabdominal	operation,	evaluation	of	intestinal	continuity	should	be	performed	as	soon	as	possible.	Frequently	the	diagnosis	of	a	gastrointestinal	leak	can	be	made	simply	by	examining	drainage	material	when	it	is	noted	to	be	consistent	with	succus	or	bile.	A	more	precise	diagnosis	may	require	an	additional	CT	scan	using	Gastrografin	by
mouth	and	rectum	to	assess	for	extravasation	of	contrast.	After	a	drain	is	in	place,	a	sinogram	can	also	be	helpful	in	delineating	a	fistula	tract	and	determining	the	origin	of	any	leak	from	a	hollow	viscus.	The	diagnosis	of	perinephric	or	renal	abscesses	is	aided	by	the	ready	evaluation	of	the	urine.	Patients	with	urinary	symptoms	or	who	have	persistent
pyuria,	bacteriuria,	or	funguria	should	be	suspected	of	having	an	IAA	related	to	the	urinary	tract,	particularly	in	the	setting	of	flank	discomfort.	An	ultrasound	or	CT	scan	should	be	obtained,	and	the	underlying	pathology	usually	is	easily	confirmed.	Pancreatic	abscesses	present	a	unique	challenge	in	terms	of	making	an	accurate	diagnosis	because	of
two	associated	though	noninfectious	diseases:	pancreatic	pseudocyst	and	pancreatic	necrosis.	All	three	are	frequently	an	end	result	of	pancreatitis,	and	all	three	can	cause	abdominal	pain	and	tenderness	and	evidence	of	the	systemic	inflammatory	response	syndrome	(SIRS).	Pancreatic	abscesses	can	occur	when	either	a	pseudocyst	or	necrosis
becomes	secondarily	infected	through	local	invasion,	translocation	from	the	gastrointestinal	tract,	or	seeding	from	the	bloodstream.	If	active	infection	is	suspected	and	its	diagnosis	would	lead	to	a	change	in	management,	aspiration	of	peripancreatic	fluid	is	indicated	with	or	without	placement	of	a	drain.	In	the	setting	of	a	pseudocyst,	this	quite
frequently	is	done	via	percutaneous	or	transgastric	open	or	endoscopic	drainage.	In	the	setting	of	known	pancreatic	necrosis,	where	nonoperative	management	is	almost	always	pursued	for	disease	without	active	infection,	simple	needle	aspiration	is	performed,	because	drain	placement	does	not	appear	to	improve	the	outcome	from	uninfected
necrosis.	Peridiverticular	abscesses	are	common	given	the	considerable	prevalence	of	diverticular	disease	in	the	western	world.	Their	diagnosis	has	been	revolutionized	with	the	widespread	availability	of	CT	scanning,	but	a	CT	scan	alone	cannot	differentiate	a	benign	peridiverticular	abscess	from	an	abscess	CHAPTER	46â•‡	•â•‡	Intraabdominal
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Erector	spinae	muscle	Spinalis	Figure	46-3â•‡	Schematic	cross-section	of	abdomen	at	T12.	associated	with	a	localized	colon	cancer.	Because	of	this,	cancer	must	be	ruled	out	either	by	operative	pathology	(if	emergency	operation	is	required)	or	by	colonoscopy	if	nonresectional	management	is	initially	elected	and	successful.	CLINICAL	MANAGEMENT
AND	DRUG	TREATMENT	After	the	diagnosis	of	an	IAA	is	made,	preparations	should	be	made	for	source	control	including	removal	of	the	majority	of	infected	material.	This	goal	often	can	be	achieved	initially	with	percutaneous	drainage	and	catheter	placement	(Figure	46-4)	but	may	require	open	surgical	intervention	if	the	IAA	is	in	an	area	that	cannot
be	accessed	safely	by	image-guided	percutaneous	approaches.	Similar	to	the	differences	in	diagnosis	based	on	the	site	of	an	IAA,	management	is	dependent	on	location.	Organ	space	surgical	site	infections	without	an	associated	fistula	can	almost	always	be	managed	with	a	percutaneous	drain	and	a	relatively	brief	course	of	antimicrobials,	perhaps	3	to
7	days.	Postoperative	infections	that	are	associated	with	a	connection	to	a	hollow	viscus	require	more	complicated	management.	Occasionally,	relatively	long-term	percutaneous	drainage	in	a	clinically	stable	patient	combined	with	a	brief	course	of	antimicrobials	will	result	in	the	closure	of	a	small	fistula,	and	the	patient	will	need	no	other	intervention.
Many	patients,	however,	will	require	an	additional	operation	to	attain	adequate	source	control,	ranging	from	diversion	to	resection	of	a	leaking	anastomosis	to	resection	and	diversion.	The	exact	nature	of	these	more	complex	operations	is	beyond	the	scope	of	this	chapter.	Pancreatic	abscesses	also	present	a	unique	and	challenging	problem.	An
isolated	abscess	without	necrosis	can	be	treated	as	other	IAAs	with	aspiration	and	catheter	drainage	combined	with	antibiotics.	If	surrounding	necrosis	is	present,	though,	open	surgical	necrosectomy	should	be	considered	because	antibiotic	penetration	of	necrotic	tissue	is	very	poor	and	necrotic	tissue	is	incompletely	evacuated	by	drains.
Necrosectomy	was	previously	performed	more	frequently	and	was	associated	with	a	very	high	mortality	and	significant	complications,	including	prolonged	mechanical	ventilation,	secondary	infections,	and	the	frequent	266	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Right	pericecal	abscess	(outlined	in	yellow)	with	drain	inserted	Pancreatic	abscess
(outlined	in	yellow)	with	drain	inserted	Figure	46-4â•‡	Abscess	drainage.	creation	of	enterocutaneous	fistulas.	More	recently,	a	notable	trend	has	surfaced	incorporating	a	more	conservative	approach	to	pancreatic	necrosis,	including	the	infected	variety.	Although	controversial,	antimicrobial	treatment	and	physiologic	support	without	debridement	as
long	as	the	patient	is	not	clinically	deteriorating	have	been	used	with	success.	After	the	patient	has	stabilized,	the	remaining	focus	of	pancreatic	necrosis	can	be	resected	under	less	adverse	conditions	using	a	less	invasive	approach,	including	laparoscopy	in	experienced	hands.	Diverticular	abscesses	are	usually	adjacent	to	a	perforated	colonic
diverticulum	and	are	often	amenable	to	catheter-based	drainage	and	3	to	7	days	of	antibiotics.	Once	the	acute	inflammatory	process	has	resolved	in	4	to	6	weeks,	most	surgeons	suggest	resection	of	the	involved	segment.	Similarly,	abscesses	associated	with	appendicitis	can	be	successfully	treated	by	catheter-based	drainage,	if	technically	feasible,
and	antibiotics	with	delayed	appendectomy	in	4	to	6	weeks.	This	approach	has	been	shown	to	be	safe	and	cost-effective,	particularly	in	children	with	complicated	appendicitis.	An	alternative,	particularly	in	those	with	significant	comorbidities	or	the	elderly,	is	drainage	alone	without	interval	appendectomy.	These	decisions	should	always	be	made	in
conjunction	with	a	surgeon.	The	choice	of	empirical	antibiotics	should	be	based	on	the	most	likely	organism	determined	by	the	site	of	perforation,	the	patient’s	history	of	resistant	pathogens,	and	local	antibiograms.	Of	note,	most	IAAs	should	be	considered	community-acquired	intraabdominal	infections	if	the	patent	has	received	less	than	48	hours	of
antimicrobials	and	did	not	have	a	prolonged	stay	in	the	hospital	or	other	healthcare	facility	before	the	diagnosis	of	IAA.	For	community-acquired	infections,	the	location	of	the	gastrointestinal	perforation	(stomach,	duodenum,	jejunum,	ileum,	appendix,	or	colon)	guides	the	clinician	toward	the	infecting	flora.	Established	infection	from	a	source	beyond
the	proximal	small	bowel	is	usually	caused	by	facultative	and	aerobic	gram-negative	organisms;	infections	from	a	source	beyond	the	proximal	ileum	will	also	generally	have	an	anaerobic	component.	Many	antibiotics	are	available	and	appropriate	as	empirical	therapy,	and	none	has	been	found	to	be	clearly	superior	to	others.	Guidelines	from	the
Infectious	Diseases	Society	of	America	(IDSA),	the	Surgical	Infection	Society,	the	American	Society	for	Microbiology,	and	the	Society	of	Infectious	Diseases	Pharmacists	contain	evidence-based	recommendations	for	the	selection	of	antimicrobial	therapy	for	adult	patients	with	complicated	intraabdominal	infections,	including	IAA.	Many	regimens	are
available,	including	monotherapy	and	antimicrobial	combinations,	and	depend	largely	on	whether	the	IAA	is	community	acquired	or	healthcare	associated.	We	favor	monotherapy	for	the	empirical	treatment	of	IAA	because	of	ease	of	administration,	including	moxifloxacin	or	ertapenem	for	community-acquired	IAA	and	piperacillin-tazobactam,
meropenem,	or	imipenem-cilastatin	for	healthcare-associated	infections.	Of	course	it	cannot	be	overemphasized	that	tailoring	antimicrobial	therapy	based	on	culture	results	is	a	pillar	of	good	antibiotic	practice.	Although	data	are	lacking	in	this	regard,	the	duration	of	antimicrobial	therapy	for	IAA	with	adequate	source	control	should	be	3	to	7	days,
whereas	the	duration	for	infections	with	poor	source	control	(e.g.,	pancreatic	necrosis)	may	last	for	14	or	more	days	and	depends	on	clinical	response.	PROGNOSIS	If	IAA	is	treated	appropriately	and	early,	the	prognosis	is	good;	most	IAAs	resolve	quickly,	drains	can	be	removed	after	days	to	weeks,	and	the	patient	can	be	followed	clinically.	These
good	results	are	probably	related	to	the	fact	that	abscess	formation	itself	indicates	that	a	robust	immune	response	has	occurred	and	that	the	infection	has	already	been	naturally	contained,	unlike	the	pathophysiology	seen	with	diffuse	peritonitis.	Recurrence,	which	can	occur	in	up	to	25%	of	cases,	can	usually	be	treated	with	another	catheter	placed
into	the	collection	and	a	new	CHAPTER	46â•‡	•â•‡	Intraabdominal	Abscess	course	of	antimicrobials.	Of	course,	repeat	cultures	should	be	obtained	because	the	likelihood	of	a	resistant	pathogen	being	present	is	higher	with	a	recurrence.	PREVENTION	AND	CONTROL	Prevention	must	be	targeted	at	changing	underlying	risk	factors	for	IAA.	Naturally
occurring	risk	factors	can	probably	be	controlled	only	in	a	population-based	manner,	such	as	through	dietary	interventions	to	decrease	the	risk	of	diverticular	disease	or	societal	efforts	to	reduce	violence	and	prevent	traumatic	bowel	injuries.	In	terms	of	iatrogenic	IAA,	proper	and	precise	sterile	surgical	technique	decreases	the	likelihood	of
postoperative	IAAs	but	cannot	prevent	them	completely.	Large-volume	irrigation	may	lower	the	risk	of	postoperative	IAA	and	is	widely	practiced	among	surgeons,	but	this	is	almost	entirely	based	on	anecdotal	data.	A	prospective	study	or	87	patients	with	peritonitis	evaluated	the	effects	of	irrigation	(with	saline	and	antibiotic	irrigation)	versus	no
irrigation	with	regard	to	mortality,	length	267	of	stay,	wound	infections,	and	medical	complications	and	found	no	significant	difference	in	any	of	these.	A	later	study	evaluating	very	large	volumes	(>30â•¯L)	of	irrigation	in	peritonitis	also	found	no	benefit	to	the	practice.	Perioperative	antibiotics	almost	certainly	reduce	the	rate	of	IAA	after	elective
surgery.	Data	derived	from	clinical	trials	of	antibiotic	prophylaxis	for	surgical	procedures,	however,	almost	always	focus	on	the	rate	of	incisional	surgical	site	infections	and	are	underpowered	to	discern	a	difference	in	postoperative	IAA	or	organ	space	surgical	site	infections.	In	terms	of	preventing	IAA	after	nonelective	procedures,	perioperative
antibiotics	have	been	shown	to	prevent	IAA,	as	demonstrated	in	a	recent	Cochrane	review	of	antibiotic	use	for	appendectomy	in	the	setting	of	appendicitis.	Whether	or	not	variously	proposed	adjuvant	treatments	during	an	operation	decrease	the	rate	of	postoperative	abscesses	is	not	known.	It	is	theorized	that	the	prevention	of	adhesion	formation
may	help	to	reduce	the	rate	of	postoperative	IAA,	but	this	has	not	been	proven.	Some	early	data	in	animals	suggest	that	intraperitoneal	fibrinolysis	may	decrease	the	rates	of	IAA,	but	this	intervention	is	far	from	clinical	application.	EVIDENCE	Andersen	BR,	Kallehave	FL,	Andersen	HK:	Antibiotics	versus	placebo	for	prevention	of	postoperative
infection	after	appendicectomy,	Cochrane	Database	Syst	Rev	3:CD001439,	2005.	A	Cochrane	review	of	45	studies	including	9576	patients	found	that	the	use	of	antibiotics	is	superior	to	placebo	for	preventing	wound	infection	and	IAA,	regardless	of	whether	the	appendicitis	was	simple	or	complicated.	125:1132-1135,	1990.	A	single	center	randomized
three	groups	of	surgical	patients	undergoing	emergent	laparotomy	for	peritonitis	to	receive	no	peritoneal	lavage,	peritoneal	lavage	with	saline	only,	and	peritoneal	lavage	with	chloramphenicol-containing	saline	and	found	mortality,	mean	hospital	stay,	incidence	of	wound	infections,	and	surgical	and	medical	complications	to	be	not	significantly
different	among	groups,	although	there	may	have	been	a	trend	toward	better	outcomes	in	the	last	group.	Andersson	RE,	Petzold	MG:	Nonsurgical	treatment	of	appendiceal	abscess	or	phlegmon:	a	systematic	review	and	meta-analysis,	Ann	Surg	246:741-748,	2007.	A	meta-analysis	of	retrospective	studies	focused	on	the	nonsurgical	treatment	for
appendiceal	abscess	or	phlegmon	suggests	that	nonsurgical	treatment	of	these	entities	without	interval	appendectomy	may	be	safe.	Sugimoto	K,	Hirata	M,	Takishima	T,	et	al:	Mechanically	assisted	intraoperative	peritoneal	lavage	for	generalized	peritonitis	as	a	result	of	perforation	of	the	upper	part	of	the	gastrointestinal	tract,	J	Am	Coll	Surg	179:443-
448,	1994.	A	device	allowing	high-volume	peritoneal	lavage	found	that	30â•¯L	of	lavage	fluid	significantly	reduced	the	incidence	of	surgical	infectious	complications	and	that	if	lavage	was	successful	then	drainage	did	not	provide	additional	benefit.	Horvath	KD,	Kao	LS,	Wherry	KL,	et	al:	A	technique	for	laparoscopic-assisted	percutaneous	drainage	of
infected	pancreatic	necrosis	and	pancreatic	abscess,	Surg	Endosc	15:1221-1225,	2001.	This	is	a	small	case	series	of	the	use	of	laparoscopic	techniques	for	debridement	of	infected	pancreatic	necrosis.	Schein	M,	Gecelter	G,	Freinkel	W,	et	al:	Peritoneal	lavage	in	abdominal	sepsis.	A	controlled	clinical	study,	Arch	Surg	ADDITIONAL	RESOURCES
Solomkin	JS,	Mazuski	JE,	Bradley	JS,	et	al:	Diagnosis	and	management	of	complicated	intra-abdominal	infection	in	adults	and	children:	guidelines	by	the	Surgical	Infection	Society	and	the	Infectious	Diseases	Society	of	Vargas	HI,	Averbook	A,	Stamos	MJ:	Appendiceal	mass:	conservative	therapy	followed	by	interval	laparoscopic	appendectomy,	Am
Surg	60:753-758,	1994.	A	single-center	evaluation	of	12	patients	with	appendiceal	phlegmon	treated	initially	with	antibiotics	followed	by	interval	appendectomy	found	this	approach	to	be	safe.	America,	Clin	Infect	Dis	50:133-164,	2010.	An	exhaustive	and	recently	updated	review	and	series	of	recommendations	for	the	management	of	intraabdominal
infections,	including	evidence-based	recommendations	for	antimicrobial	therapy.	Liver	Abscess:	Pyogenic	and	Amebic	Hepatic	Abscess	Patrick	S.	Wolf	and	James	O.	Park	ABSTRACT	The	two	main	types	of	liver	abscesses	are	pyogenic	and	amebic.	Recently,	pyogenic	liver	abscesses	have	begun	to	be	diagnosed	much	more	commonly,	and	the	majority
result	from	biliary	and	intraabdominal	infection.	Amebic	liver	abscess	is	a	complication	of	Entamoeba	histolytica	dysentery.	The	clinical	presentation	of	both	types	of	liver	abscess	is	similar,	and	often	vague	and	nonspecific,	necessitating	a	high	index	of	suspicion	for	prompt	diagnosis	and	treatment.	Ultrasonography	and	computed	tomography	(CT),
along	with	culture	and	serology,	correlated	to	clinical	signs	and	symptoms,	aid	in	establishing	the	diagnosis.	Treatment	of	pyogenic	liver	abscess	requires	percutaneous	drainage	combined	with	antimicrobial	therapy.	Open	surgical	drainage	is	reserved	for	treatment	failures	or	for	patients	requiring	concomitant	surgical	treatment	of	an	intraabdominal
source.	In	contrast,	amebic	liver	abscess	responds	well	to	amebicidal	treatment	and	rarely	requires	drainage.	Outcomes	are	largely	dependent	on	the	underlying	cause	and	the	severity	of	illness	at	presentation.	GEOGRAPHIC	DISTRIBUTION	AND	MAGNITUDE	OF	DISEASE	BURDEN	Pyogenic	liver	abscess	is	the	predominant	(>80%)	form	of	liver
abscess	and	accounts	for	half	of	all	visceral	abscesses.	Its	incidence	has	risen	in	the	last	three	decades,	currently	accounting	for	two	of	every	10,000	hospital	admissions.	A	primary	invasive	liver	abscess	syndrome	caused	by	Klebsiella	pneumonia	has	been	described	most	commonly	in	East	Asia	but	also	in	other	regions.	Approximately	10%	of	the
world’s	population	(50	million	annually)	is	infected	with	E.	histolytica,	with	the	majority	of	cases	occurring	in	developing	countries.	Amebic	liver	abscess	is	the	most	common	form	of	extraintestinal	manifestation	of	amebiasis.	PATHOGENESIS	An	understanding	of	the	underlying	source	of	liver	abscesses	is	important	not	only	in	aiding	the	prompt
recognition	of	this	sometimes	elusive	diagnosis,	but	also	for	accurate	prognostication	for	the	patient	and	complete	treatment	of	the	disease.	For	pyogenic	abscesses	the	myriad	causes	includes	biliary	disease,	portal	venous	seeding	from	intraabdominal	infections,	bacteremia	from	extraabdominal	sites,	and	direct	extension	from	either	right	upper
quadrant	abscesses	or	trauma	(Figure	47-1).	The	cause	of	pyogenic	liver	abscess	has	undergone	a	major	shift	from	portal	pyemia	to	biliary	complications,	where	currently	the	most	common	source	is	primary	biliary	pathology	or	procedures.	47	Biliary	obstruction	resulting	from	calculi	and	benign	or	malignant	stricture	predisposes	to	ascending
cholangitis	and	subsequent	development	of	liver	abscesses.	Endoscopic	retrograde	cholangiopancreatography	(ERCP),	percutaneous	transhepatic	cholangiography	(PTC),	or	surgical	biliary	reconstruction	can	introduce	microorganisms	into	the	liver	and	predispose	to	hepatic	abscess	formation.	Intraabdominal	infections	such	as	appendicitis	and
diverticulitis	are	well-known	sources	of	liver	abscess	via	portal	venous	seeding.	Hematogenous	arterial	seeding	can	occur	from	extraabdominal	sites	such	as	in	infective	endocarditis.	Suppurative	cholecystitis	and	perforated	peptic	ulcers	may	lead	to	hepatic	abscess	via	direct	extension.	Radiofrequency	ablation	(RFA)	of	liver	tumors	is	an	increasingly
recognized	source	of	pyogenic	liver	abscess.	Blunt	or	penetrating	liver	trauma	may	predispose	to	abscess	formation	through	direct	inoculation	of	microbes	into	devitalized	liver	tissue.	A	small	subset	of	patients	will	have	cryptogenic	hepatic	abscess	without	an	identifiable	source.	Amebic	liver	abscess	is	an	extraintestinal	complication	of	E.	histolytica
dysentery,	which	is	transmitted	via	a	fecal-oral	route.	Amebiasis	results	from	ingestion	of	cysts	of	the	protozoan	E.	histolytica,	which	liberate	the	trophozoite	form	of	the	parasite	in	the	intestine	(Figure	47-2).	In	complicated	cases,	intestinal	wall	invasion	and	subsequent	seeding	of	the	liver	via	the	portal	vein	occur.	In	the	liver	the	trophozoites	cause
an	acute	inflammatory	response	that	results	in	granuloma	formation	and	liver	necrosis,	leading	to	the	classic	“anchovy	paste”	amebic	liver	abscess.	RISK	FACTORS	Diabetes	mellitus,	underlying	hepatobiliary	or	pancreatic	malignancy,	and	previous	biliary	manipulation	or	reconstruction	are	risk	factors	for	development	of	pyogenic	liver	abscess.	Risk
of	developing	amebic	liver	abscess	has	been	found	to	correlate	with	origin	from	or	travel	to	an	endemic	area,	usually	in	developing	countries	with	poorer	socioeconomic	and	sanitation	conditions.	It	is	also	more	prevalent	in	adult	men	and	immunocompromised	hosts.	CLINICAL	FEATURES	The	clinical	presentation	of	pyogenic	and	amebic	liver	abscess
can	be	quite	variable	and	nonspecific,	making	accurate	and	prompt	diagnosis	a	challenge.	Although	fever	and	abdominal	pain	are	frequently	observed	(around	75%	to	90%),	patients	often	have	a	wide	range	of	other	signs	and	symptoms	including	anorexia,	lethargy,	jaundice,	and	weight	loss	(Figure	47-3).	Peritonitis	is	an	infrequent	(approximately	5%)
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secondary	to	appendiceal	focus	2	Bile	duct	Lymphatic	Portal	vein	branch	Abscesses	in	liver	Gallbladder	Inflammatory	focus	in	and	around	portal	triad	Cholangitic	Abscesses	Stone	in	common	duct	Portal	vein	Inflamed	appendix	Duodenum	Figure	47-1â•‡	Etiology	of	pyogenic	liver	abscess.	occur	with	free	rupture	of	the	abscess.	A	small	subset	of
patients	may	have	overt	sepsis	manifested	by	high	fevers	and	cardiovascular	collapse.	The	differential	diagnosis	of	a	patient	with	these	nonspecific	symptoms	is	extremely	broad,	and	additional	history	to	narrow	the	diagnostic	focus	is	necessary.	Inquiries	regarding	a	history	of	biliary	disease,	intraabdominal	infection,	trauma,	or	endocarditis	should	be
sought.	Amebic	abscess	should	be	considered	if	a	history	of	travel	to	an	endemic	area	is	discovered.	The	majority	of	patients	with	amebic	abscess	develop	signs	and	symptoms	of	illness	within	3	to	5	months	of	travel	to	the	endemic	region.	DIAGNOSTIC	APPROACH	As	history	and	physical	examination	findings	are	generally	nondiagnostic	of	pyogenic
or	amebic	liver	abscess,	laboratory	and	radiographic	studies	are	necessary.	Leukocytosis	is	a	common	finding,	although	the	expected	eosinophilia	is	not	commonly	seen	with	amebiasis.	Mild	elevation	of	the	transaminases	is	also	common.	Hyperbilirubinemia	and	alkaline	phosphatase	elevation	may	occur	and	may	indicate	an	obstructive	biliary	source
of	disease.	Blood	cultures	demonstrate	gram-negative	and	anaerobic	bacteremia	in	the	setting	of	a	lower	gastrointestinal	source	of	disease,	whereas	gram-positive	cultures	are	more	frequent	in	arterial	sources	of	pyogenic	liver	abscess	such	as	endocarditis.	If	amebic	abscess	is	suspected,	serologic	testing	for	antibodies	to	E.	histolytica,	present	in
95%	of	cases,	is	useful.	Although	fecal	microscopy	and	culture	can	be	performed,	these	are	usually	low	yield	or	difficult	to	perform.	Imaging	is	a	key	component	in	the	diagnostic	workup	of	liver	abscesses.	Ultrasound	is	frequently	used	as	an	initial	study,	as	it	is	rapid,	is	noninvasive,	avoids	radiation	exposure,	and	is	a	good	270	SECTION	Vâ•‡	•â•‡
Surgical	Infections	10	1	9	8	7	6	Pathways	of	Amoeba	1.	Portal	of	entry	2.	Intestinal	focus	3.	Portal	vein	route	to	liver	4.	Liver	abscess	5.	Subhepatic	abscess	6.	Subphrenic	abscess	7.	Direct	extension	to	lung	abscess	8.	Vascular	route	to	lung	abscess	9.	Bronchial	fistula	10.	Brain	abscess	(vascular	route)	4	5	3	2	Three	stages	of	liver	abscess	Amoebae	in
necrotic	tissue	from	liver	abscess	Entamoeba	histolytica	in	stool	(hanging	drop	preparation)	Early	stage	of	liver	involvement:	swollen,	congested,	tender	Figure	47-2â•‡	Pathogenesis	of	amebic	liver	abscess.	modality	to	evaluate	concomitant	biliary	pathology.	It	demonstrates	good	sensitivity	and	specificity	for	detection	of	abscesses;	however,	small
abscesses	and	those	located	near	the	dome	of	the	liver	may	be	more	difficult	to	detect.	Furthermore,	ultrasound	is	less	likely	to	diagnose	an	extrabiliary,	intraabdominal	source	for	the	liver	abscess.	CT	is	an	excellent	modality	to	diagnose	liver	abscess	and	provides	higher	specificity	than	ultrasound.	CT	imaging	can	also	detect	the	primary	cause	of
liver	abscess	in	a	majority	of	cases.	Magnetic	resonance	imaging	(MRI)	is	timeconsuming,	is	expensive,	and	does	not	generally	provide	a	diagnostic	advantage	over	CT.	Neither	CT	nor	MRI	is	able	to	differentiate	between	pyogenic	and	amebic	liver	abscess.	Occasionally	a	gallium	scan	can	be	used	to	differentiate	the	two	entities	if	necessary.	CLINICAL
MANAGEMENT	AND	TREATMENT	As	with	any	abscess,	the	primary	principle	of	treatment	of	pyogenic	liver	abscess	is	drainage.	Adjunctive	measures	include	appropriate	antibiotic	therapy	and	a	thorough	search	for	and	treatment	of	the	precipitating	cause.	Empiric	broad-spectrum	antibiotics	should	be	promptly	instituted	in	any	patient	diagnosed
with	a	hepatic	abscess.	Therapy	should	ideally	be	instituted	before	drainage	and	should	be	based	on	the	probable	source	of	infection	and	local	antibiotic	resistance	data.	Antibiotic	therapy	can	subsequently	be	tailored	once	culture	and	susceptibility	results	become	available.	Length	of	therapy	should	be	individualized	based	on	clinical	response	and	the
complexity	of	the	source.	CHAPTER	47â•‡	•â•‡	Liver	Abscess:	Pyogenic	and	Amebic	Hepatic	Abscess	271	Icterus	Hepatomegaly	Abdominal	tenderness	Figure	47-3â•‡	Physical	examination	findings	suggestive	of	hepatic	abscess.	Needle	for	drainage	Abscess	Figure	47-4â•‡	Percutaneous	drainage	of	liver	abscess.	Abscess	drainage	can	be
accomplished	via	various	modaÂ�	lities,	including	percutaneous,	laparoscopic,	or	open	surgical	approaches.	Although	percutaneous	drainage	of	liver	abscess	was	uncommon	until	the	1980s,	improvements	in	imaging	technology	have	made	this	approach	the	initial	treatment	modality	of	choice	in	managing	pyogenic	liver	abscesses,	with	success	rates
reported	in	upwards	of	90%	of	cases	(Figure	47-4).	Both	percutaneous	aspiration	and	drain	placement	have	been	used	to	treat	abscesses.	Simple,	one-time	aspiration	has	published	success	rates	of	around	60%	to	90%.	Factors	that	predict	success	with	aspiration	include	solitary,	unilocular,	small	(15,400	and	serum	sodium	level	110,	temperature
1.5â•¯mg/dL,	age	>50,	white	blood	cell	count	>40,000,	and	hematocrit	>50.	A	prognostic	score	able	to	stratify	patients	by	risk	of	mortality	at	the	time	of	first	assessment	was	developed.	The	first	three	variables	add	1	point	each	when	present,	and	the	last	three	add	3	points	each	when	present.	A	score	of	6	was	associated	with	a	mortality	rate	of	over
88%,	whereas	the	mortality	for	those	with	scores	of	3	to	5	was	24%	and	for	those	with	scores	of	0	to	2	was	only	6%.	Although	this	scoring	system	still	warrants	external	validation,	it	may	become	very	useful	in	early	stratification	and	identification	of	high-risk	patients	who	may	benefit	from	more	aggressive	surgical	debridement	or	other	alternative	and
more	novel	treatment	strategies.	It	should	be	noted	that	these	findings	are	valid	when	early	and	aggressive	surgical	debridement	is	performed,	as	was	done	by	these	experienced	centers—this	is	probably	a	reason	why	the	overall	mortality	rate	in	their	population	was	below	20%.	It	is	clear,	though,	that	delayed	surgical	treatment	is	the	most	important
prognostic	factor	and	has	been	universally	correlated	with	the	highest	mortality	rates.	PREVENTION	AND	CONTROL	There	are	few	data	on	how	to	prevent	the	occurrence	of	NSTI.	An	important	concept	is	the	observation	that	a	proportion	of	CHAPTER	48â•‡	•â•‡	Necrotizing	Soft-Tissue	Infections	patients	with	nonnecrotizing	infections,	when	left
untreated,	can	progress	to	develop	NSTI.	With	this	in	mind	and	without	a	clear	understanding	of	the	pathophysiology	of	NSTI	at	present	time,	it	should	be	emphasized	that	any	type	of	skin	and	soft-	277	tissue	infection	has	the	potential	for	developing	into	NSTI	and	that	early	diagnosis	and	treatment	are	the	most	important	steps	in	avoiding	such
progression	and/or	improving	outcomes	when	it	has	already	occurred.	EVIDENCE	Anaya	DA,	Bulger	EM,	Kwong	YS,	et	al:	Predicting	mortality	in	necrotizing	soft	tissue	infections:	a	clinical	score,	Surg	Infect	(Larchmt)	10:517-522,	2009.	This	is	the	largest	multiinstitutional	study	evaluating	predictors	of	survival	in	NSTI.	A	clinical	score	was	developed
to	stratify	patients	based	on	risk	of	death	at	the	time	of	initial	evaluation.	Anaya	DA,	McMahon	K,	Nathens	AB,	et	al:	Predictors	of	mortality	and	limb	loss	in	necrotizing	soft	tissue	infections,	Arch	Surg	140:151-157;	discussion	158,	2005.	This	is	one	of	the	largest	studies	evaluating	prognostic	factors	and	determinants	of	adverse	outcomes	(mortality
and/or	limb	amputation)	in	patients	with	NSTI.	It	also	highlights	the	more	severe	course	typically	seen	in	patients	with	clostridial	infections.	McHenry	CR,	Piotrowski	JJ,	Petrinic	D,	Malangoni	MA:	Determinants	of	mortality	for	necrotizing	soft-tissue	infections,	Ann	Surg	221:558-563;	discussion	563-565,	1995.	This	is	a	large	study	evaluating	specific
prognostic	factors	and	determinants	of	mortality	in	patients	with	NSTI.	ADDITIONAL	RESOURCES	Anaya	DA,	Dellinger	EP:	Necrotizing	soft-tissue	infection:	diagnosis	and	management,	Clin	Infect	Dis	44:705-710,	2007.	This	review	encompasses	all	aspect	of	NSTI.	Ebright	JR,	Pieper	B:	Skin	and	soft	tissue	infections	in	injection	drug	users,	Infect	Dis
Clin	North	Am	16:697-712,	2002.	This	article	reviews	the	increased	risk	and	microbiologic	characteristics	of	NSTI	in	intravenous	drug	users.	Green	RJ,	Dafoe	DC,	Raffin	TA:	Necrotizing	fasciitis,	Chest	110:219-229,	1996.	This	is	a	comprehensive	review	of	NSTI.	Pallin	DJ,	Egan	DJ,	Pelletier	AJ,	et	al:	Increased	U.S.	emergency	department	visits	for	skin
and	soft	tissue	infections,	and	changes	in	antibiotic	choices,	during	the	emergence	of	community-associated	Miller	LG,	Perdreau-Remington	F,	Rieg	G,	et	al:	Necrotizing	fasciitis	caused	by	community-associated	methicillin-resistant	Staphylococcus	aureus	in	Los	Angeles,	N	Engl	J	Med	352:1445-1453,	2005.	This	study	brings	attention	to	the	trend	of
increasing	CA-MRSA	infections,	including	those	causing	NSTI.	Singh	G,	Ray	P,	Sinha	SK,	et	al:	Bacteriology	of	necrotizing	infections	of	soft	tissues,	Aust	N	Z	J	Surg	66:747-750,	1996.	This	study	focuses	on	describing	the	nature	(polymicrobial	or	monomicrobial)	of	and	the	most	common	microorganisms	leading	to	NSTI.	Wong	CH,	Khin	LW,	Heng	KS,
et	al:	The	LRINEC	(Laboratory	Risk	Indicator	for	Necrotizing	Fasciitis)	score:	a	tool	for	distinguishing	necrotizing	fasciitis	from	other	soft	tissue	infections,	Crit	Care	Med	32:1535-1541,	2004.	This	is	a	large	study	that	evaluates	multiple	potential	predictors	of	NSTI	and	develops	a	much	more	elaborate	and	accurate	score	to	help	confirm	(or	rule	out)
the	diagnosis	of	NSTI.	methicillin-resistant	Staphylococcus	aureus,	Ann	Emerg	Med	51:291-298,	2008.	This	article	goes	over	important	epidemiologic	and	healthcare-burden	aspects	of	soft-tissue	infections	within	the	United	States.	Wall	DB,	Klein	SR,	Black	S,	de	Virgilio	C:	A	simple	model	to	help	distinguish	necrotizing	fasciitis	from	nonnecrotizing
soft	tissue	infection,	J	Am	Coll	Surg	191:227-231,	2000.	This	article	identifies	predictors	of	NSTI	versus	nonnecrotizing	infections	and	develops	a	simple	score	to	help	establish	the	diagnosis.	Weiss	KA,	Laverdiere	M:	Group	A	Streptococcus	invasive	infections:	a	review,	Can	J	Surg	40:18-25,	1997.	This	review	goes	over	the	available	data	on
epidemiology,	pathophysiology,	clinical	presentation,	treatment,	and	prognosis	of	group	A	Streptococcus	infections,	including	those	in	the	skin	and	soft	tissues.	Anorectal	Abscess	and	Fistula	in	Ano	Arden	M.	Morris	ABSTRACT	Considering	the	frequent	exposure	to	a	large	bacterial	load	and	high	pressure,	infection	of	the	anorectal	crypts	with	a
resultant	abscess	or	fistula	is	relatively	uncommon.	Limited	epidemiologic	data	indicate	an	annual	incidence	of	about	9	cases	per	100,000	in	the	population,	most	commonly	affecting	people	aged	30	to	50	years.	Approximately	30%	of	patients	with	an	initially	treated	abscess	will	experience	a	subsequent	abscess	recurrence	or	frank	anorectal	fistula
formation.	Male	gender,	smoking,	diabetes,	and	inflammatory	bowel	disease	(IBD)	are	risk	factors	for	the	initial	anorectal	abscess	formation.	However,	recurrence	is	not	associated	with	gender,	smoking,	human	immunodeficiency	virus	(HIV)	status,	sedentary	lifestyle,	or	perioperative	antibiotic	use	according	to	the	majority	of	studies.	Instead,	the
single	most	important	predictor	of	recurrence	or	fistula	formation	is	age	under	40	years.	Other	possible	predictors	of	recurrence,	supported	by	studies	in	widely	divergent	settings,	include	infection	with	Escherichia	coli	and	absence	of	diabetes	mellitus.	ETIOLOGY	AND	CLINICAL	FEATURES	The	pathogenesis	of	fistula	formation	is	thought	to	occur
during	anal	crypt	obstruction	by	inspissated	mucus	or	stool	in	more	than	90%	of	cases	(Figure	49-1).	The	initial	cryptoglandular	insult	represents	an	internal	opening—that	is,	an	opening	into	interstitial	tissues	from	within	the	anal	canal.	As	trapped	bacteria	proliferate	and	mucus	and	pus	accumulate,	an	abscess	forms	and	erodes	through	adjacent
tissue	planes,	resulting	in	classic	signs	of	tenderness,	redness,	swelling,	and	heat.	Thus	most	patients	become	aware	of	their	symptoms	later	in	the	stages	of	abscess	formation.	Patients	will	generally	complain	of	throbbing	or	dully	aching	pain	that	is	aggravated	by	walking,	straining,	coughing,	and	sneezing.	Abscess	progression	can	proceed	in	any



direction.	If	the	abscess	is	eroding	superiorly	or	in	a	transsphincteric	manner,	a	swollen	mass	is	not	always	present.	Urinary	retention,	fever,	or	even	septicemia	may	accompany	the	anorectal	pain	and	is	an	important	clue	to	the	presence	of	an	abscess	in	cases	of	cephalad	or	otherwise	obscure	infectious	erosion.	In	most	cases	the	abscess	will	erode
toward	the	perianal	margin.	Without	intervention,	most	abscesses	eventually	will	rupture	through	the	anal	margin	skin.	Formation	of	this	external	opening	provides	tremendous	physical	relief	as	well	as	some	anxiety	to	the	patient.	HISTORY	AND	PHYSICAL	EXAMINATION	During	the	initial	consultation,	a	thorough	history	is	paramount	and	should
include	documentation	of	any	previous	similar	events;	previous	anorectal	surgery	or	other	trauma;	previous	49	obstetric	injury;	previous	history	of	sexual	assault;	personal	or	family	history	of	IBD	or	colorectal	cancer;	symptoms	consistent	with	potentially	undiagnosed	IBD	such	as	unintentional	weight	loss,	chronic	diarrhea,	or	abdominal	pain;	and
symptoms	consistent	with	lymphoma,	leukemia,	or	HIV	infection	such	as	weight	loss,	night	sweats,	lymphadenopathy,	or	unexplained	fevers.	Obtaining	and	documenting	a	thorough	history	will	provide	guidance	for	an	appropriately	aggressive	treatment	plan	and	potential	use	of	medical	as	well	as	surgical	therapies.	Careful	documentation	of	bowel
habits	is	also	prudent	and	should	include	frequency	of	defecation;	fecal	urgency	or	incontinence	to	gas,	liquid,	or	solids;	presence	of	pain	or	bleeding	with	defecation;	and	sexual	dysfunction.	If	there	are	any	concerns	regarding	risk	of	colorectal	cancer,	such	as	bleeding	per	anus,	or	changes	in	stool	caliber,	the	patient	should	be	referred	for
colonoscopic	evaluation	after	the	anorectal	pain	and	infection	have	been	addressed.	A	comprehensive	physical	examination	must	be	conducted	to	rule	out	underlying	or	concomitant	diseases.	The	examination	of	the	perineum,	often	referred	to	in	the	medical	record	as	the	“digital	rectal	exam,”	should	be	preceded	by	ensuring	patient	privacy	and
respectful	treatment,	with	strong	consideration	given	to	having	an	additional	medical	staff	person	in	the	examination	room.	The	most	important	part	of	the	physical	examination	is	alerting	the	patient	before	physically	touching	the	perineum.	Documentation	of	the	physical	examination	should	include	the	appearance	of	the	perineum,	specifically	the
condition	of	the	skin;	presence	of	erythema;	presence	of	abnormal	pigmentation,	papular	lesions,	or	masses;	and	potential	perianal	soiling,	which	can	indicate	compromised	continence.	It	is	important	to	examine	the	perineum	anterior	to	the	anus	including	the	intertriginous	folds	between	the	perineum	and	thighs.	In	the	presence	of	induration,	an
inflamed	mass,	or	an	external	opening,	the	location	should	be	documented	as	“posterior,”	“anterior,”	“right,”	and/or	“left.”	Describing	lesions	using	a	clock	face	can	be	very	confusing	in	subsequent	examinations	during	which	the	patient	may	be	in	prone,	supine,	or	lateral	positions.	After	visualization,	the	anus	and	perineum	should	be	tested	for
neuromuscular	function.	The	presence	of	an	intact	sacral	spinous	pathway	is	documented	by	the	presence	of	an	“anal	wink”	with	light	touch	(after	warning	the	patient).	Previously	noted	erythema,	induration,	or	external	fistula	opening	should	be	palpated	for	the	presence	of	a	firm	cord	of	tissue	that	can	help	to	define	a	fistulous	tract.	The	gluteal
muscles	should	be	distracted	to	examine	for	the	presence	of	an	anterior	or	posterior	midline	fissure.	This	maneuver	also	helps	to	identify	whether	the	patient	is	too	tender	to	tolerate	insertion	of	a	finger	into	the	anal	canal	or	digitation.	If	the	patient	is	unable	to	tolerate	digitation,	2%	viscous	lidocaine	can	be	applied	or	the	examination	CHAPTER
49â•‡	•â•‡	Anorectal	Abscess	and	Fistula	in	Ano	279	Cryptoglandular	Origin	Theory	Inflammation	of	anal	crypts	(origin)	Acute	abscess	formation	in	intersphincteric	plane	(acute	phase)	Formation	of	fistula	in	ano	(chronic	phase)	Extension	of	Intersphincteric	Abscess	Acute	Abscess	Chronic	Fistula	Supralevator	abscess	Extrasphincteric	fistula
Puborectalis	muscle	Intersphincteric	abscess	(origin)	Ischiorectal	abscess	Transsphincteric	fistula	Intersphincteric	fistula	Perianal	abscess	Upward	extension	of	acute	inflammation	results	in	supralevator	abscess;	lateral	in	ischiorectal	abscess;	and	downward	in	perianal	abscess.	Chronic	inflammation	results	in	communication	of	abscess	sites	with
surface,	causing	fistulas.	Figure	49-1â•‡	Anorectal	abscess	and	fistula	in	ano.	should	be	conducted	in	a	setting	that	permits	sedation	or	general	anesthesia.	If	the	patient	is	able	to	tolerate	digitation,	a	finger	should	be	gently	and	slowly	inserted	into	the	anal	canal.	After	noting	baseline	anal	sphincter	tone,	the	examiner	should	request	that	the	patient
squeeze	then	relax	the	anal	sphincter.	This	permits	assessment	of	anal	sphincter	function;	it	is	particularly	important	to	note	a	diminished	squeeze	in	the	medical	record.	The	patient	should	also	be	asked	to	bear	down	and	then	relax.	This	request	may	be	confusing	and	it	can	be	helpful	to	repeat	and	explain.	The	puborectalis	muscle	will	feel	like	a	thick
band	posterior	and	just	cephalad	to	the	anal	sphincter.	The	puborectalis	muscle	should	relax	when	the	patient	bears	down.	If	the	puborectalis	muscle	tightens	instead,	the	patient	may	have	paradoxic	puborectalis	function,	thus	substantially	increasing	anal	canal	pressures	during	defecation	and	mechanically	promoting	cryptoglandular	infection.
Finally,	the	distal	rectum	should	be	palpated	to	search	for	evidence	of	a	supralevator	fluctuance	or	tenderness	that	would	require	intraoperative	drainage.	ABSCESS	LOCATION	AND	MANAGEMENT	The	anal	glands	lie	between	the	internal	and	external	sphincter	muscles,	and	therefore	infected	glands	commonly	originate	in	the	intersphincteric
space.	As	the	infection	spreads	along	fascial	planes	and	potential	spaces,	abscesses	and	their	management	are	defined	by	their	location.	In	order	of	frequency	these	abscesses	are	perianal,	ischioanal,	intersphincteric,	and	supralevator	(Figure	49-2).	Anorectal	abscesses	that	have	not	spontaneously	ruptured	should	be	incised	and	drained	as	soon	as
possible.	Antibiotics	are	rarely	indicated	except	in	the	presence	of	280	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Types	of	abscesses	in	anorectal	region	Retrorectal	Supralevator	Pelvirectal	Submucous	Ischiorectal	Intermuscular	Subcutaneous	(perianal)	Infralevator	Cutaneous	(furuncle)	Complete	internal	Blind	internal	(sinus)	External	(intrasphincteric
and	transsphincteric)	Branching	(complex)	Horseshoe	Types	of	anal	fistulas	Goodsall-Salmon	law	Figure	49-2â•‡	Proctologic	conditions:	anorectal	abscess	and	fistula.	cellulitis	or	immune	compromise.	Among	patients	with	Crohn’s	disease,	oral	metronidazole	or	ciprofloxacin	and	sometimes	other	Crohn’s-specific	medication	may	reduce	symptoms	and
speed	healing.	If	widespread	induration	or	crepitance	is	present,	the	patient	will	require	urgent	operative	debridement.	A	plain	radiograph	can	help	to	clarify	the	presence	of	gas	in	the	tissue	planes.	Necrotizing	perineal	fasciitis	or	Fournier’s	gangrene	is	a	surgical	emergency	that	will	be	addressed	more	fully	in	the	chapter	describing	necrotizing
fasciitis.	Perianal	abscesses	are	usually	small	and	often	can	be	drained	with	the	patient	under	local	anesthesia	in	the	clinic	or	emergency	room	(Figure	49-3).	The	skin	overlying	the	abscess	cavity	is	elliptically	excised.	A	linear	incision	is	avoided	to	prevent	premature	healing	of	the	external	opening.	The	cavity	should	be	curetted	and	irrigated.	Packing
of	a	perianal	or	perirectal	abscess	should	be	avoided,	as	it	is	painful,	promotes	maintenance	of	the	potential	space,	and	prevents	collapse	and	healing	of	the	cavity.	If	the	elliptic	incision	appears	to	close	with	dependent	positioning,	it	can	be	marsupialized	with	a	running	locked	baseball	stitch	circumferentially	using	absorbable	suture.	Postoperative
care	includes	pain	control,	warm	sitz	baths,	a	fiber	supplement,	and	avoidance	of	constipation.	Unilateral	ischioanal	abscesses,	located	in	the	ischioanal	fossa,	should	be	incised	and	drained	similarly	to	perianal	abscesses.	Bilateral	ischioanal	or	horseshoe	abscesses	are	located	in	the	deep	postanal	space	with	extension	to	the	bilateral	ischioanal
spaces.	A	horseshoe	abscess	should	be	drained	through	the	deep	postanal	space	by	incising	the	skin	longitudinally	between	the	tip	of	the	coccyx	and	the	anus	to	expose	the	anococcygeal	ligament	(Figure	49-4).	The	anococcygeal	ligament	is	incised	longitudinally,	and	the	deep	postanal	space	is	opened.	After	the	abscess	cavity	is	drained,	a	counter-
incision	is	made	on	one	or	CHAPTER	49â•‡	•â•‡	Anorectal	Abscess	and	Fistula	in	Ano	Perianal	Abscess	281	Intersphincteric	Abscess	Cruciate	incision	made	as	close	to	anus	as	possible	Abscess	Internal	sphincter	External	sphincter	Lesion	drained	Lesion	unroofed,	creating	internal	sphincterotomy	Points	of	incision	excised;	wound	left	open	to	drain
Wound	left	open	for	drainage	Ischiorectal	Abscess	Ischiorectal	abscess	may	be	palpated	above	anorectal	ring,	although	located	inferiorly	Abscess	incised	and	loculations	broken	down	Mushroom	catheter	inserted	to	ensure	drainage	Figure	49-3â•‡	Surgical	management	of	anorectal	abscess.	both	limbs	of	the	ischioanal	space,	and	a	loose	seton
(preferably	of	soft	Silastic	tubing)	can	be	placed.	Intersphincteric	abscesses	differ	from	perianal	and	ischioanal	abscesses	in	several	important	ways.	Visualization	is	less	useful	because	evidence	of	induration	or	swelling	is	absent.	Anorectal	pain	is	often	so	severe	that	digitation	of	the	anal	canal	in	an	awake	patient	is	impossible.	The	patient	will
experience	deep	tenderness	most	notably	in	the	posterior	deep	anal	space,	and	an	indurated	mass	can	be	palpated	cephalad	to	the	dentate	line.	Intersphincteric	abscesses	must	be	drained	by	incising	the	internal	sphincter	muscle.	Incision	of	25%	to	50%	of	the	internal	anal	sphincter	muscle	rarely	results	in	changes	to	bowel	control.	Among	male	and
many	younger	female	patients,	even	incision	of	100%	of	the	internal	anal	sphincter	is	unlikely	to	result	in	noticeable	changes.	Supralevator	abscesses	are	uncommon	and	originate	in	several	ways—via	cephalad	extension	of	an	intersphincteric	abscess,	cephalad	extension	of	an	ischioanal	abscess,	or	caudad	extension	of	an	intraabdominal	process	such
as	Crohn’s	disease.	The	origin	of	the	abscess	dictates	the	treatment	plan.	Incision	and	drainage	of	the	abscess	into	the	incorrect	space	may	result	in	formation	of	an	iatrogenic	fistula.	Therefore	an	appropriate	workup	is	key,	beginning	with	digitation	that	reveals	a	tender	mass	above	the	level	of	the	anorectal	ring	and	followed	by	imaging	with
computed	tomography,	magnetic	resonance	imaging	(MRI),	or	less	commonly	endorectal	ultrasound.	A	supralevator	abscess	that	is	secondary	to	upward	extension	of	an	intersphincteric	abscess	should	be	drained	into	the	rectum.	An	abscess	that	is	an	upward	extension	of	an	ischiorectal	abscess	should	be	drained	through	the	ischioanal	fossa.	If	the
abscess	is	282	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Internal	opening	Fistula	tract	External	opening	Probe	Main	posterior	tract	identified	with	probe	Horseshoe	fistula	with	external	openings	anterior	to	midanal	line	and	internal	opening	in	posterior	midline	Short	posterior	portion	of	tract	unroofed	and	involved	crypt	excised	Opened	posterior	tract
Anterior	extensions	curetted	and	drained	via	Penrose	drains	through	secondary	incisions	along	tracts,	avoiding	long	incision	Secondary	incisions	Drains	Posterior	tract	marsupialized	Figure	49-4â•‡	Anorectal	disorders:	surgical	management	of	horseshoe	fistula.	secondary	to	an	intraabdominal	disease	such	as	neoplastic	or	Crohn’s	disease,	the
supralevator	abscess	is	drained	into	the	rectum,	through	the	ischioanal	fossa,	or	through	the	abdominal	wall	with	concurrent	treatment	of	the	primary	disease.	FISTULA	IN	ANO	ETIOLOGY	AND	EVALUATION	In	multiple	studies	conducted	in	separate	settings,	anorectal	abscesses	recur	or	“convert”	to	fistulas	in	approximately	30%	to	40%	of	cases.	By
inference,	therefore,	the	internal	opening	representing	the	original	source	of	the	problem	spontaneously	heals	in	more	than	60%	of	cases.	When	the	internal	opening	does	not	heal	or	a	“recurrence”	develops,	it	is	useful	to	simply	consider	the	infection	a	true	fistula	in	ano	with	an	internal	opening	and	one	or	more	external	openings.	Appropriate
evaluation	and	treatment	of	a	fistula	in	ano	are	predicated	on	correct	identification	of	the	internal	opening	and	the	fistula	tract.	Evaluation	begins	with	a	careful	history	as	described	earlier.	Several	disorders	may	mimic	fistula	in	ano	and	must	be	considered	in	the	differential	diagnosis.	Hidradenitis	suppurativa	is	differentiated	by	the	presence	of
multiple	perianal	skin	openings	with	surrounding	leatherlike	skin	or	with	no	obvious	association	with	the	anal	canal.	A	careful	history	may	reveal	previous	intertriginous	infections	in	the	groin	folds	or	axilla.	A	pilonidal	sinus	with	perianal	extension	can	be	identified	by	prior	history	or	by	the	presence	of	midline	pilonidal	pits	in	the	gluteal	cleft	cephalad
to	the	point	of	the	coccyx.	IBD	should	be	considered	and	ruled	out	as	noted	previously.	Diverticulitis	of	the	sigmoid	colon	with	fistulization	to	the	perineum	is	exceedingly	rare.	Aggressive	anal	condylomata	and	low	rectal	and	anal	canal	carcinomas	also	may	manifest	as	fistula	in	ano.	On	physical	examination,	in	addition	to	the	maneuvers	described	for
assessing	anorectal	abscess,	the	provider	may	note	that	the	external	opening	of	the	fistula	is	an	erythematous	area	of	granulation	tissue	with	purulence	expressed	during	compression.	The	track	may	be	palpable	as	an	indurated	cord.	Identification	of	the	internal	opening	during	physical	examination	can	be	challenging.	A	useful	but	not	foolproof	rule	of
thumb	is	Goodsall’s	rule	that	external	openings	anterior	to	the	anus	will	track	radially	to	an	internal	opening	at	the	dentate	line,	whereas	external	openings	posterior	to	the	anus	will	track	to	the	posterior	midline	at	the	dentate	line.	In	the	clinic	setting,	anoscopy	may	help	to	clarify	the	location.	In	the	operating	room,	a	fistula	probe	can	be	inserted	into
the	external	opening	and	passed	along	the	tract.	It	is	not	always	possible	to	pass	the	probe,	and	it	is	paramount	to	avoid	creating	a	false	passage	or	an	artificial	internal	opening	during	this	process.	The	suspected	internal	opening	should	be	confirmed	with	injection	of	hydrogen	peroxide	through	an	angiocatheter	into	the	external	opening.	Concurrent
endorectal	ultrasound	can	be	extremely	effective	in	demonstrating	the	tract	and	internal	opening.	If	the	internal	opening	remains	elusive	in	spite	of	these	maneuvers,	the	external	opening	should	be	extended,	vigorously	curettaged,	and	reflushed	with	peroxide.	The	external	opening	heals	quickly	and	well	in	most	patients,	so	opening	it	further
generally	should	not	present	a	problem	except	in	the	case	of	underlying	Crohn’s	disease	or	leukemia	or	lymphoma.	If	the	internal	opening	still	is	not	apparent,	the	preferential	imaging	study	is	MRI.	Similar	to	anorectal	abscess,	the	four	main	forms	of	fistula	in	ano	are	defined	by	the	relation	of	the	fistula	tract	to	the	sphincter	muscles	(see	Figure	49-
2).	An	intersphincteric	fistula	tract	is	in	the	intersphincteric	plane.	The	external	opening	usually	is	in	the	perianal	skin	close	to	the	anal	verge.	A	transsphincteric	fistula	tract	starts	in	the	intersphincteric	plane	or	in	the	deep	postanal	space.	The	fistula	tract	crosses	the	external	sphincter	and	opens	externally	from	the	ischioanal	fossa,	as	in	horseshoe
abscess.	Suprasphincteric	fistulas	start	in	the	intersphincteric	plane	proceeding	cephalad	laterally	and	superiorly	to	the	puborectalis	muscle,	then	caudad	between	the	puborectalis	and	levator	ani	muscles	into	the	ischioanal	fossa.	Extrasphincteric	fistula	tracts	can	traverse	in	either	direction	from	the	perineal	skin	through	the	ischioanal	fossa	and
levator	ani	muscle	to	penetrate	the	rectal	wall.	FISTULA	IN	ANO	MANAGEMENT	Management	of	fistula	in	ano	is	based	on	eliminating	the	source	of	infection	(the	internal	opening)	and	establishing	drainage	without	compromising	anal	continence.	When	the	fistula	does	not	cross	the	external	sphincter,	the	simplest	means	to	accomplish	this	is
fistulotomy,	wherein	a	fistula	probe	is	placed	through	the	tract	and	electrocautery	is	used	to	lay	it	open.	Epithelial	granulation	tissue	can	be	curetted,	and	if	necessary	the	unroofed	fistula	can	be	marsupialized.	Failure	to	open	the	entire	track	may	lead	to	fistula	recurrence.	Fistulectomy	or	excision	of	the	entire	fistulous	track	confers	no	healing	benefit
over	fistulotomy	but	is	associated	with	more	pain	and	higher	rates	of	anal	incontinence.	When	the	fistula	crosses	the	external	anal	sphincter,	a	simple	fistulotomy	may	be	less	desirable.	Although	transection	of	the	CHAPTER	49â•‡	•â•‡	Anorectal	Abscess	and	Fistula	in	Ano	283	posterior	external	sphincter	muscles	does	not	always	jeopardize	anal
continence,	older	patients	and	especially	women	with	anterior	fistulas	may	be	prone	to	reduced	anal	continence	postoperatively.	In	lieu	of	transecting	the	external	anal	sphincter,	drainage	can	be	accomplished	with	placement	of	a	cord	of	nonreactive	material	or	seton	in	the	fistula	tract	(Figure	49-5).	The	seton	will	facilitate	drainage	of	the	infected
space	by	stenting	the	external	opening.	Over	a	6-	to	8-week	interval,	the	seton	permits	resolution	of	infection	and	narrowing	of	the	tract.	Historically,	tight	or	cutting	setons	were	used	to	slowly	erode	through	the	sphincter	and	create	fibrosis.	Cutting	setons	are	associated	with	substantial	pain	and	loss	of	anal	continence.	At	this	time	their	use	is
strongly	discouraged.	After	adequate	drainage	and	resolution	of	infection,	if	fistulotomy	is	not	an	option	then	the	internal	opening	may	be	closed	with	absorbable	suture	and	fibrin	glue,	or	a	collagen	plug	may	be	placed	in	the	fistula	tract.	Although	fibrin	glue	application	fails	in	more	than	50%	of	cases,	it	has	several	distinct	advantages	over	other
treatment	options.	It	is	associated	with	few	to	no	side	effects,	can	be	applied	multiple	times,	and	can	be	used	in	patients	with	complex	fistulas	and	few	other	options.	Use	of	a	collagen	plug	drawn	through	the	fistula	tract	and	fixed	with	suture	is	slightly	more	promising	than	fibrin	glue	but	also	is	associated	with	a	high	recurrence	rate	in	more	recent
studies.	In	patients	in	whom	less	invasive	therapy	fails,	an	anal	advancement	flap	is	another	interventional	option	and	can	be	combined	with	placement	of	a	plug	or	glue.	With	the	patient	in	appropriate	position,	the	fistula	tract	is	identified.	A	U-shaped	flap	of	mucosa	is	created	that	includes	and	extends	just	beyond	the	internal	fistula	opening.	The
distal	strip	of	the	flap	is	excised,	removing	the	internal	opening.	The	flap	is	then	advanced	to	cover	the	tract	and	sutured	in	place.	Owing	to	disruption	of	tissue	planes,	an	anal	advancement	flap	has	the	best	chance	of	success	with	its	first	attempt.	ANAL	FISTULA	ASSOCIATED	WITH	CROHN’S	DISEASE	The	presence	of	Crohn’s	disease	should	be
suspected	in	cases	of	multiple	fistula	recurrence,	extremely	delayed	perineal	healing,	or	the	presence	of	multiple	tracts	originating	in	the	upper	anal	canal,	lower	rectum,	or	even	the	abdomen.	Aggressive	medical	therapy	is	encouraged.	Metronidazole	and	ciprofloxacin	may	be	useful.	Infliximab,	a	monoclonal	antibody	directed	against	tumor	necrosis
factor,	has	shown	some	efficacy	in	reducing	the	fistula	burden.	Aggressive	surgical	intervention	is	discouraged	because	of	extremely	poor	healing	and	risk	to	continence.	The	most	judicious	intervention	is	local	curettage,	flushing	with	hydrogen	peroxide,	laying	open	only	superficial	tracts,	and	opening	abscess	cavities.	In	some	hands,	anorectal
advancement	flaps	have	met	with	good	success	and	should	be	considered	during	Crohn’s	quiescence.	Long-term	indwelling	setons	are	often	the	best	choice	for	this	patient	population.	Rectovaginal	Fistula	A	rectovaginal	fistula	is	a	communication	between	the	anterior	wall	of	the	anal	canal	or	rectum	and	the	posterior	wall	of	the	vagina.	Rectovaginal
fistulas	are	classified	as	low	if	a	perineal	284	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Mushroom	catheter	Malecot	catheter	(allows	ingrowth	of	fibrous	tissue,	making	removal	difficult)	Seton	(heavy	suture	or	rubber	band)	Probe	Abscess	drained	by	placing	small	mushroom	catheter	as	close	to	anus	as	possible	to	avoid	subsequent	long	fistula	tract
Fistula	tract	Seton	Sepsis	of	fistula	tract	controlled	by	placing	seton	(avoids	fistulotomy	wounds,	which	heal	poorly)	Crohn’s	ulcer	Seton	left	in	place	between	internal	and	external	openings	to	prevent	abscess	formation	and	further	destruction	of	sphincter	mechanism	Figure	49-5â•‡	Appearance	and	management	of	anorectal	Crohn’s	disease.	approach
to	repair	is	possible	and	high	if	a	repair	can	be	accomplished	only	transabdominally.	For	low	or	small	fistulas,	the	most	common	complaint	is	passage	of	gas	per	vagina.	On	digital	examination	of	the	anal	canal,	an	anterior	scar	or	defect	may	be	present.	Bimanual	examination	of	the	rectum	and	the	vagina	can	also	detect	the	internal	opening	in	the	anal
canal.	Obstetric	injury	accounts	for	most	cases,	and	approximately	50%	of	low,	small	rectovaginal	fistulas	will	heal	spontaneously.	For	a	low,	simple	fistula	that	does	not	heal	spontaneously,	an	anorectal	advancement	flap	yields	the	best	result	after	the	inflammation	has	subsided—generally	3	to	6	months	postpartum.	If	the	rectovaginal	fistula	is
associated	with	anal	incontinence,	an	anal	sphincteroplasty	is	also	performed.	In	experienced	hands,	endorectal	advancement	flap	treatment	for	simple	rectovaginal	fistula	has	shown	83%	primary	healing.	For	recurrent	rectovaginal	fistulas,	a	tissue	interposition	graft	may	facilitate	complete	healing.	For	large	fistulas,	the	most	common	complaint	is
vaginal	discharge	with	fecal	odor	and	painful	vaginitis.	Patients	with	middle	or	high	fistulas	should	be	assessed	with	proctoscopy.	If	a	fistula	is	suspected	but	cannot	be	demonstrated,	a	tampon	can	be	placed	in	the	vaginal	canal	and	100â•¯mL	of	diluted	methylene	blue	instilled	into	the	anorectum.	The	tampon	is	then	removed	and	checked	for
evidence	of	blue	staining.	Barium	enema	is	rarely	helpful	but	may	be	indicated	in	patients	with	IBD	or	previous	radiation	to	the	pelvis.	For	midlevel	or	high	rectovaginal	fistulas,	simple	fistulas	with	healthy	adjacent	tissue	are	repaired	by	transabdominal	mobilization	of	the	rectovaginal	septum,	division	of	the	fistula,	and	layer	closure	of	the	rectal
defect.	If	the	local	tissues	have	been	damaged	by	irradiation,	infection,	or	inflammatory	diseases,	an	extended	low	anterior	resection	with	coloanal	anastomosis	should	be	considered.	Although	a	diverting	colostomy	is	unnecessary	for	most	simple	rectovaginal	fistulas,	a	preliminary	colostomy	should	be	considered	for	complex	rectovaginal	fistulas.	For
elderly	or	unfit	patients,	radiation-induced	fistulas,	and	rectovaginal	fistulas	associated	with	Crohn’s	disease,	a	permanent	colostomy	may	be	the	procedure	of	choice.	SUMMARY	AND	FUTURE	EFFORTS	In	summary,	anorectal	abscess	and	fistula	disease	generally	originate	with	anal	cryptoglandular	disease.	With	appropriate	drainage,	most	abscesses
are	cured.	However,	a	substantial	minority	will	recur	or	redevelop	as	fistulas,	indicating	that	the	original	insult	or	internal	opening	never	resolved.	Treatment	is	focused	on	drainage,	obliteration	of	the	internal	opening	when	feasible,	and	avoidance	of	anal	sphincter	compromise.	Understanding	the	relationship	of	the	fistula	tract	to	the	pelvic	anatomy
is	crucial	to	appropriate	treatment	planning.	Stepwise	increase	in	CHAPTER	49â•‡	•â•‡	Anorectal	Abscess	and	Fistula	in	Ano	the	aggressiveness	of	operative	treatment	is	prudent,	especially	in	patients	with	Crohn’s	disease.	After	all,	as	noted	by	J.	285	Alexander-Williams	(1976),	“fecal	incontinence	…	is	the	result	of	aggressive	surgeons	and	not	of
progressive	disease.”	EVIDENCE	Buchanan	GN,	Halligan	S,	Bartram	CI,	et	al:	Clinical	examination,	endosonography,	and	MR	imaging	in	preoperative	assessment	of	fistula	in	ano:	comparison	with	outcome-based	reference	standard,	Radiology	233:674-681,	2004.	This	study	compared	the	effectiveness	of	fistula	tract	and	internal	opening	identification
using	digital	examination	(61%	correct),	endoanal	ultrasound	(81%	correct),	and	MRI	(90%	correct).	Cirocco	WC,	Reilly	JC:	Challenging	the	predictive	accuracy	of	Goodsall’s	rule	for	anal	fistulas,	Dis	Colon	Rectum	35:537-542,	1992.	This	retrospective	review	of	over	200	patients	with	anorectal	fistulas	found	that	Goodsall’s	rule	correctly	predicted	the
internal	opening	in	53%	of	cases	with	an	anterior	external	opening	and	73%	of	cases	with	a	posterior	external	opening.	Eitan	A,	Koliada	M,	Bickel	A:	The	use	of	the	loose	seton	technique	as	a	definitive	treatment	for	recurrent	and	persistent	high	trans-sphincteric	anal	fistulas:	a	long-term	outcome,	J	Gastrointest	Surg	13:1116-1119,	2009.	This	study
examined	97	Israeli	patients	with	fistulas	and	followed	for	a	mean	duration	of	5.1	years.	Those	treated	with	the	“loose	seton	technique”	experienced	superior	healing	over	time	and	minimal	incontinence	compared	with	those	who	underwent	incision	of	the	external	anal	sphincter.	Hamadani	A,	Haigh	PI,	Liu	IL,	Abbas	MA:	Who	is	at	risk	for	developing
chronic	anal	fistula	or	recurrent	anal	sepsis	after	initial	perianal	abscess?	Dis	Colon	Rectum	52:217-221,	2009.	This	retrospective	review	examined	patients	with	an	incident	anorectal	abscess	treated	in	a	U.S.	managed	care	organization	and	then	followed	for	a	12-year	period	to	identify	risk	factors	associated	with	recurrence.	Hamalainen	KP,	Sainio
AP:	Cutting	seton	for	anal	fistulas:	high	risk	of	minor	control	defects,	Dis	Colon	Rectum	40:1443-1446;	discussion	1447,	1997.	This	retrospective	review	of	patients	who	underwent	fistula	treatment	with	a	cutting	seton	identified	a	94%	long-term	healing	rate	but	a	63%	reduction	in	anal	continence.	Hamalainen	KP,	Sainio	AP:	Incidence	of	fistulas	after
drainage	of	acute	anorectal	abscesses,	Dis	Colon	Rectum	41:1357-1361;	discussion	1361-1362,	1998.	This	retrospective	review	of	a	Finnish	population	identified	15%	of	patients	with	an	incident	abscess	and	subsequent	fistula	formation.	The	authors	recommend	simple	incision	and	drainage	of	abscess,	stating	that	formal	fistulotomy	is	generally
unnecessary.	Hanley	PH,	Ray	JE,	Pennington	EE,	Grablowsky	OM:	Fistula-inano:	a	ten-year	follow-up	study	of	horseshoe-abscess	fistula-inano,	Dis	Colon	Rectum	19:507-515,	1976.	This	classic	article	described	10-year	follow-up	of	a	novel	method	for	treating	horseshoe	fistulas	with	setons	rather	than	incision,	thus	preserving	anal	continence.
Lohsiriwat	V,	Yodying	H,	Lohsiriwat	D:	Incidence	and	factors	influencing	the	development	of	fistula-in-ano	after	incision	and	drainage	of	perianal	abscesses,	J	Med	Assoc	Thai	93:61-65,	2010.	This	retrospective	cohort	study	followed	Thai	patients	with	an	anorectal	abscess	and	identified	approximately	31%	of	patients	with	subsequent	fistula	formation.
Lowry	AC,	Thorson	AG,	Rothenberger	DA,	Goldberg	SM:	Repair	of	simple	rectovaginal	fistulas.	Influence	of	previous	repairs,	Dis	Colon	Rectum	31:676-678,	1988.	This	retrospective	cohort	study	examined	the	relative	success	of	simple	anorectal	advancement	flaps	among	first-time	and	recurrent	fistula	patients.	The	rate	of	success	was	88%	for	first-
time	repairs,	85%	for	second	repairs,	and	55%	for	third-time	repairs.	The	authors	recommend	a	muscle	interposition	graft	for	third-time	anorectal	fistula	repairs	with	an	advancement	flap.	Ortiz	H,	Marzo	J,	Ciga	MA,	et	al:	Randomized	clinical	trial	of	anal	fistula	plug	versus	endorectal	advancement	flap	for	the	treatment	of	high	cryptoglandular	fistula
in	ano,	Br	J	Surg	96:608-612,	2009.	This	study	randomized	31	patients	with	fistula	plug	versus	endorectal	advancement	flap.	At	1	year	follow-up,	80%	of	the	patients	treated	with	a	plug	had	experienced	recurrence	whereas	only	13%	of	patients	treated	with	a	flap	had	done	so.	Present	D,	Rutgeerts	P,	Targan	S,	et	al:	Infliximab	for	the	treatment	of
fistulas	in	patients	with	Crohn’s	disease,	N	Engl	J	Med	340:1398-1405,	1999.	This	important	trial	randomized	patients	with	Crohn’s	disease	and	anorectal	fistulas	to	receive	placebo,	low	dose	infliximab,	or	high	dose	infliximab	at	0,	2,	and	6	weeks.	At	a	median	of	3	months	follow-up,	68%	of	patients	on	low-dose	infliximab	and	56%	of	those	on	high-dose
infliximab	had	achieved	a	reduction	of	>50%	in	the	number	of	draining	fistulas,	compared	with	26%	of	patients	in	the	placebo	group	(P	=	.002	and	P	=	.02).	Moreover,	55%	of	patients	on	low-dose	infliximab	and	38%	of	those	on	high-dose	infliximab	had	closure	of	all	fistulas,	compared	with	13%	of	the	patients	on	placebo	(P	=	.001	and	P	=	.04).	Sainio
P:	Fistula-in-ano	in	a	defined	population.	Incidence	and	epidemiological	aspects,	Ann	Chir	Gynaecol	73:219-224,	1984.	This	paper	describes	the	incidence,	epidemiology,	and	demographic	and	clinical	risk	factors	associated	with	anal	fistula	in	a	stable	Finish	population	over	a	10-year	period.	Sonoda	T,	Hull	T,	Piedmonte	MR,	Fazio	VW:	Outcomes	of
primary	repair	of	anorectal	and	rectovaginal	fistulas	using	the	endorectal	advancement	flap,	Dis	Colon	Rectum	45:1622-1628,	2002.	This	retrospective	cohort	of	more	than	100	patients	who	underwent	anorectal	advancement	flap	as	a	fistula	repair	sought	risk	factors	for	flap	failure	after	following	for	a	median	of	17	months.	The	two	factors	statistically
significantly	associated	with	failure	were	a	fistula	associated	with	Crohn’s	disease	(P	=	.027)	and	presence	of	a	rectovaginal	fistula	(P	=	.002).	ADDITIONAL	RESOURCES	Alexander-Williams	J:	Fistula-in-ano:	management	of	Crohn’s	fistula,	Dis	Colon	Rectum	19:518-519,	1976.	This	is	a	classic	how-to	text	describing	judgment	and	technical	issues	in
anorectal	fistula	repair	among	Crohn’s	disease	patients.	Ritchie	RD,	Sackier	JM,	Hodde	JP:	Incontinence	rates	after	cutting	seton	treatment	for	anal	fistula,	Colorectal	Dis	11:564-571,	2009.	This	review	of	the	literature	identified	an	average	anal	incontinence	rate	of	12%	after	use	of	a	cutting	seton	for	anal	fistulas.	Peritonitis	50	Christopher	M.	Watson
and	Robert	G.	Sawyer	ABSTRACT	Peritonitis	is	a	generic	term	defined	as	inflammation	of	the	peritoneal	lining.	Infectious	peritonitis	is	subdivided	into	spontaneous	or	primary	bacterial	peritonitis,	secondary	peritonitis,	peritoneal	dialysis–associated	peritonitis,	and	tertiary	peritonitis.	Each	of	these	entities	has	a	unique	population	of	patients	affected,
presenting	signs	and	symptoms,	commonly	isolated	pathogens,	diagnosis,	and	treatment.	Therefore	it	is	important	to	know	the	difference	so	that	efficient	use	of	resources	can	be	undertaken,	allowing	for	rapid	diagnosis	and	treatment	and	thereby	decreasing	morbidity	and	mortality.	This	chapter	focuses	on	secondary	and	tertiary	peritonitis	only,	as
primary	peritonitis	is	essentially	a	nonsurgical	disease.	GEOGRAPHIC	DISTRIBUTION	AND	DISEASE	BURDEN	Secondary	Peritonitis	Secondary	peritonitis	(an	intraabdominal	infection	caused	by	a	breach	in	the	gastrointestinal	tract	or	other	hollow	viscus)	is	one	of	the	most	commonly	treated	conditions	by	general	surgeons.	The	overall	prevalence	of
secondary	bacterial	peritonitis	and	intraabdominal	infection	in	an	inpatient	surgical	service	may	be	as	high	as	75%.	There	is	little	reason	to	believe	that	there	is	a	significant	geographic	difference	in	the	distribution	of	secondary	peritonitis	across	the	world.	Reports	from	Europe,	North	America,	and	Asia	appear	to	describe	similar	origins	and
pathogens	associated	with	the	pathology	of	this	state.	In	areas	without	high-technology	healthcare,	diseases	may	also	be	similar,	though	some	notable	exceptions	do	occur,	such	as	bowel	perforations	related	to	typhus	or	parasitic	diseases.	Tertiary	Peritonitis	Tertiary	peritonitis,	defined	loosely	as	a	recurrent	or	persistent	intraabdominal	infection	after
initial	treatment,	has	become	more	common	as	modern	technology	allows	the	support	of	increasingly	ill	patients.	In	a	study	from	1998,	the	rate	of	tertiary	peritonitis	after	secondary	peritonitis	was	74%,	but	more	recently,	depending	on	the	definition	and	study	type,	20%	to	25%	of	patients	with	secondary	peritonitis	go	on	to	develop	tertiary
peritonitis.	Unlike	secondary	peritonitis,	the	geographic	distribution	of	tertiary	peritonitis	is	not	even.	Because	tertiary	peritonitis	by	definition	results	from	the	treatment	of	secondary	peritonitis,	it	generally	occurs	in	areas	where	the	resources	required	for	high-intensity	medical	care	are	found.	In	fact,	tertiary	peritonitis	must	be	considered	one	of
the	surprise	sequelae	of	the	rise	of	critical	care	and	is	fairly	uniquely	a	disease	found	in	wealthy	countries.	RISK	FACTORS	Secondary	Peritonitis	Risk	factors	for	secondary	bacterial	peritonitis	include	any	inflammatory	condition	in	the	peritoneal	cavity,	ranging	from	the	extension	of	localized	inflammatory	conditions	such	as	appendicitis,	pancreatitis,
cholecystitis,	and	pelvic	inflammatory	disease	(PID)	to	perforation	of	hollow	visceral	organs	such	as	the	stomach,	small	bowel,	or	colon.	It	can	also	arise	after	blunt	or	penetrating	abdominal	trauma.	In	addition,	inflammatory	bowel	diseases	such	as	ulcerative	colitis	and	Crohn’s	disease	can	lead	to	peritonitis.	Finally,	peritonitis	can	develop	in	any
patient	after	undergoing	an	abdominal	operation.	Postoperative	infections,	including	anastomotic	dehiscences	and	Centers	for	Disease	Control	and	Prevention	(CDC)–defined	organ	space	surgical	site	infections	(where	there	is	no	gastrointestinal	leak),	can	occur	after	as	many	as	10%	of	gastrointestinal	procedures.	Previous	abdominal	operation,
perioperative	transfusion,	open	surgery	compared	with	laparoscopic	surgery,	older	age,	longer	surgery,	emergency	or	trauma	surgery,	additional	procedures,	high-risk	surgeries,	comorbidities,	blood	loss,	tumor	location,	obesity,	and	hypoalbuminemia	have	been	associated	with	an	increased	risk	of	these	organ	space	infections.	In	a	study	evaluating
only	abdominal	trauma	patients,	multivariate	logistic	regression	analysis	implicated	abdominal	trauma	index	score	greater	than	24,	contamination,	and	admission	to	an	intensive	care	unit	(ICU)	as	independent	predictors	for	the	development	of	organ	space	surgical	site	infections.	Tertiary	Peritonitis	The	major	risk	factors	for	the	development	of
tertiary	peritonitis	include	malnutrition,	a	high	Acute	Physiology	and	Chronic	Health	Evaluation	(APACHE)	II	score,	the	presence	of	organisms	resistant	to	antimicrobial	therapy,	organ	system	failure,	pancreatic	or	small	bowel	source,	drainage	only	at	initial	intervention,	and	gram-positive	and	fungal	pathogens.	Obviously,	previous	secondary
peritonitis	is	a	prerequisite	for	tertiary	peritonitis	and	therefore	cannot	truly	be	considered	a	risk	factor.	CLINICAL	FEATURES	Secondary	Peritonitis	A	complex	interplay	between	the	patient’s	systemic	response	to	contamination	and	the	peritoneum’s	ability	to	contain	the	contamination	ultimately	determines	the	presentation.	For	example,	the
immunocompetent,	healthy	patient	may	rapidly	contain	contamination	and	manifest	minimal	systemic	illness,	resulting	CHAPTER	50â•‡	•â•‡	Peritonitis	in	a	small,	localized	abscess,	as	in	periappendiceal	abscesses	or	diverticular	abscesses.	Another	patient	who	is	immunocompromised	may	display	no	systemic	signs	of	disease	and	be	found	to	have
diffuse	contamination	with	no	apparent	containment,	resulting	in	a	rapid	decline	without	intervention.	Between	these	two	extremes	lies	the	classic	patient	with	initial	contamination	resulting	in	minimal	systemic	manifestations	that	progress	to	diffuse	peritonitis	and	systemic	toxicity.	Source	control,	if	complete	and	combined	with	antimicrobial
therapy,	will	resolve	the	peritonitis,	but	if	incomplete	may	result	in	abscess	formation	or	tertiary	peritonitis	(Figure	50-1).	In	general,	patients	will	report	symptoms	of	progressive	abdominal	pain,	often	beginning	acutely	in	a	focal	area	and	progressing	to	diffuse	involvement.	This	sequence	is	different	from	that	seen	for	appendicitis	without
perforation,	in	which	Generalized	Acute	Bacterial	Peritonitis	abdominal	discomfort	begins	throughout	the	abdomen	then	localizes	to	the	right	lower	quadrant.	The	disparity	can	be	explained	by	the	fact	that	appendicitis	is	not	considered	secondary	peritonitis	until	rupture,	at	which	time	diffuse	peritonitis	and	diffuse	abdominal	pain	do	occur.	On
examination,	the	immunocompetent	patient	with	peritonitis	will	have	exquisite	tenderness	with	minimal	pressure	and	possibly	rebound	tenderness	and	rigidity	of	the	abdominal	wall	(often	referred	to	as	involuntary	guarding).	If	the	patient	is	examined	early,	the	tenderness,	similar	to	subjective	pain,	may	be	localized	to	a	small	area	or	region,	but	as
the	disease	worsens	and	more	peritoneum	becomes	inflamed,	the	tenderness	will	become	more	diffuse.	In	addition	to	the	typical	systemic	signs	of	infection,	patients	may	exhibit	respiratory	insufficiency,	hepatic	insufficiency,	oliguria,	ileus,	or	obstipation.	Routes	of	Bacterial	Invasion	Hematogenous	Transdiaphragmatic	Perforated	viscus	(peptic	ulcer,
typhoid	ulcer,	amebic	ulcer,	ulcerative	colitis,	traumatic)	Rupture	or	lymphatic	transmission	from	strangulated	intestine	Transtubal	Perforating	wounds	(surgical	or	traumatic)	Rupture	or	lymphatic	transmission	from	intraperitoneal	infective	focus	(gallbladder,	appendix,	ileitis,	diverticulitis,	tubal	or	tuboovarian	abscess)	Right	posterior	superior
Subphrenic	Right	anterior	superior	Extraperitoneal	Left	superior	Right	inferior	Pericecal,	appendiceal,	iliac,	retrocecal	Pelvic	(Douglas)	Biopsy	Perforation	(gross	or	Trauma	obscure)	Surgical	(slipped	ligature,	division	of	common	duct)	Pancreatic	juice	Subphrenic	Spaces	Suprahepatic	Right	posterior	Extraperitoneal	Fat	necrosis	Gastric	juice	Left
Right	anterior	Left	anterior	inferior	Left	posterior	inferior	(lesser	sac)	Infrahepatic	Falciform	ligament	Left	posterior	Spleen	Perforated	ulcer	(early:	bacterial	infection	supervenes)	Blood	Rupture	of	spleen,	liver,	tubal	pregnancy,	or	other	structure	Right	Round	ligament	Stomach	Figure	50-1â•‡	Acute	peritonitis.	Bile	Right	triangular	ligament
Suprahepatic	Infrahepatic	Acute	Peritonitis	Due	to	Irritating	Substances	Perforation	of	vaginal	fornix	or	of	uterus	Localized	Acute	Bacterial	Peritonitis	(Abscess)	287	Left	anterior	288	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Tertiary	Peritonitis	Because	of	the	frequently	associated	severe,	systemic	disease	present,	the	history	and	physical	examination
may	be	limited	in	these	patients	by	the	use	of	narcotics	and	sedative-hypnotics,	as	well	as	difficulties	communicating	as	a	result	of	mechanical	ventilation.	Also,	iatrogenic	or	noniatrogenic	immunosuppression,	which	is	probably	present	in	variable	degrees	in	all	forms	of	critical	illness,	can	contribute	to	the	lack	of	clinical	findings.	When	signs	and
symptoms	are	present,	they	are	the	same	as	those	of	secondary	peritonitis.	DIAGNOSTIC	APPROACH	Secondary	Peritonitis	Once	peritonitis	has	been	diagnosed,	the	exact	cause	must	be	further	investigated	and	treated.	A	patient	with	peritonitis	who	is	unstable	or	in	shock	and	does	not	respond	to	resuscitation	should	go	directly	to	the	operating	room
for	exploratory	laparotomy	or	laparoscopy	as	a	diagnostic	study	as	well	as	to	achieve	definitive	source	control.	A	similar	patient	that	does	respond	to	resuscitation	may	undergo	specific	studies	to	evaluate	the	source	of	peritonitis.	This	may	allow	for	nonoperative	management	in	certain	limited	situations.	Specific	pain	distributions	both	temporally	and
spatially	can	direct	the	experienced	clinician	toward	the	correct	differential	diagnosis.	In	general,	however,	the	best	initial	radiographic	examination	is	computed	tomography	(CT)	of	the	abdomen	and	pelvis.	Whether	or	not	intravenous,	oral,	and/or	rectal	contrast	agents	are	used	is	directed	by	the	initial	examination	and	the	differential	diagnosis,	and
this	decision	can	be	aided	by	consultation	with	the	radiologist.	Intravenous	contrast	agents	aid	in	the	visualization	of	specific	inflammatory	conditions	such	as	an	abscess	or	appendicitis.	In	addition,	other	signs	of	inflammation	Fibrous	exudate	in	peritonitis	Figure	50-2â•‡	Exploratory	laparoscopy	in	peritonitis.	include	stranding	or	localized
inflammation	of	the	mesentery,	intramesenteric	fat,	or	retroperitoneal	fat.	Fluid	collections	can	be	seen	without	contrast,	but	in	the	absence	of	findings	such	as	air-fluid	levels	or	layering,	the	nature	of	the	collection	may	be	difficult	to	determine.	Oral	and	rectal	contrast	allow	the	clinician	to	evaluate	the	continuity	of	hollow	viscera.	Obstruction	will	be
seen	as	an	abrupt	cutoff	or	transition	of	oral	or	rectal	contrast,	and	perforation	may	show	extravasation	of	contrast	into	the	peritoneum.	An	alternative	examination	is	abdominal	ultrasound.	This	may	be	the	initial	imaging	study	of	choice	in	pregnant	patients,	young	children,	or	patients	with	suspected	gallbladder	pathology.	It	is	important,	however,	to
have	sufficiently	narrowed	the	differential	diagnosis	prior	to	ultrasound	in	order	to	allow	the	technician	to	focus	on	a	particular	region,	because	generalized	examinations	of	the	abdomen	frequently	lack	sensitivity.	Gaseous	bowel	distention	may	prevent	useful	ultrasound	visualization.	Recently,	exploratory	laparoscopy	has	been	evaluated	as	an	initial
diagnostic	study	in	peritonitis	(Figure	50-2).	A	Turkish	study	showed	that	laparoscopy	rendered	a	definitive	diagnosis	in	93%	of	patients	with	peritonitis	and	was	used	to	treat	the	underlying	disease	in	86%	(2008).	An	unnecessary	laparotomy	was	avoided	in	17%,	and	the	conversion	rate	was	14%.	Many	more	studies	have	shown	benefits	for
laparoscopy	in	the	evaluation	and	treatment	of	mild	peritonitis,	but	in	most	series,	patients	with	severe	hypotension	or	generalized	peritonitis	were	excluded.	In	the	ICU,	bedside	laparoscopy	for	the	evaluation	of	peritonitis	has	been	determined	to	be	safe	and	feasible	with	high	accuracy.	Finally,	it	has	been	theorized	that	open	abdominal	exploration
may	be	the	“second	hit,”	leading	to	worse	organ	failure	postoperatively	in	many	patients.	Animal	studies	appear	to	support	this	theory,	but	human	studies	are	lacking.	In	the	end,	it	is	the	stability	of	the	patient	and	the	experience	of	the	surgeon	that	will	dictate	whether	this	is	an	option	for	the	diagnosis	and	treatment	of	peritonitis.	Serosal	changes
with	inflammation	Peritonitis	stemming	from	most	perforations	will	be	caused	by	a	fairly	consistent	set	of	pathogens,	including	aerobic	gramnegative	and	anaerobic	organisms.	Cultures	should	generally	be	obtained	at	the	time	of	exploration	or	percutaneous	drainage,	but	definitely	in	the	setting	of	healthcare-associated	infections.	Isolation	of	yeast,
particularly	Candida	species,	is	common,	and	certain	risk	factors	have	been	associated	with	an	increased	likelihood	of	this,	including	upper	gastrointestinal	perforation,	biliary	or	pancreatic	perforation	or	necrosis,	an	immunosuppressed	state,	female	gender,	previous	antimicrobial	therapy	for	longer	than	48	hours,	and	intraoperative	cardiovascular
failure.	Tertiary	Peritonitis	The	clinical	features	of	tertiary	peritonitis	are	often	subtle	because	many	patients	are	in	the	ICU	and	sedated;	therefore	a	high	index	of	suspicion	is	necessary.	Diagnosis	is	further	clouded	by	concurrent	nosocomial	infections,	often	in	different	stages	of	therapy.	Although	careful	clinical	examination	is	important,	CT
scanning	is	quite	frequently	necessary	to	make	the	diagnosis	of	tertiary	peritonitis	in	these	patients	who,	by	definition,	have	already	had	at	least	one	abdominal	intervention	for	infection.	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	For	all	types	of	peritonitis	the	management	scheme	is	the	same:	fluid	resuscitation	and	blood	pressure	support;
appropriate,	broadspectrum	antibiotic	administration;	early	source	control;	and	deescalation	of	antibiotics	after	culture	results	and	antibiotic	sensitivities	are	known.	Appropriate	empirical	therapy	is	usually	based	on	the	specific	disease	state	or	organ	of	origin	(e.g.,	colonic	source	infections	are	initially	treated	with	antimicrobials	active	against
aerobic	gram-negative	rods	and	anaerobes).	Modifications	of	this	principle	should	be	based	on	local	antibiograms	and	take	into	account	local	resistance	rates	as	well	as	patient-specific	factors,	such	as	previous	antibiotic	usage,	recent	hospitalization	or	institutionalization,	and	previous	resistance	carrier	status.	Length	of	treatment	is	debated	in	each
category	of	peritonitis,	but	in	any	case,	day	1	does	not	start	until	source	control	is	achieved.	Secondary	Bacterial	Peritonitis	Source	control	should	be	sought	concurrently	with	antibacterial	administration	and	consists	of	repair,	resection,	bypass	or	diversion	of	perforation,	and	resection	of	necrotic	tissue.	Blood	cultures	should	be	obtained	in	severely
septic	patients	and	empirical	antibiotics	started	before	surgical	intervention.	Once	surgical	source	control	has	been	achieved,	specimens	should	be	obtained	to	guide	specific	antibiotic	therapy.	Empirical	antibiotics	should	be	based	on	the	most	likely	organism,	determined	by	the	site	of	perforation,	the	patient’s	history	of	resistant	pathogens,	and	local
antibiograms.	Of	note,	most	cases	of	secondary	peritonitis	should	be	considered	community-acquired	intraabdominal	infections	if	the	patent	has	received	antimicrobials	for	less	than	48	hours	and	did	not	have	a	prolonged	stay	in	the	hospital	or	other	healthcare	facility	before	the	onset	of	secondary	peritoÂ�	nitis.	Tertiary	peritonitis	is	always	a
healthcare-associated	CHAPTER	50â•‡	•â•‡	Peritonitis	289	intraabdominal	infection	and	will	be	considered	in	the	next	section.	For	community-acquired	infections,	the	location	of	the	gastrointestinal	perforation	(stomach,	duodenum,	jejunum,	ileum,	appendix,	or	colon)	guides	the	clinician	toward	the	infecting	flora.	Established	infection	beyond	the
proximal	small	bowel	is	usually	caused	by	facultative	and	aerobic	gram-negative	organisms;	infections	beyond	the	proximal	ileum	frequently	are	caused	by	a	variety	of	aerobic	and	anaerobic	microorganisms.	Many	antibiotics	are	available	and	appropriate	for	empirical	therapy,	although	none	has	been	found	to	be	superior	to	others.	Guidelines	from
the	Infectious	Diseases	Society	of	America	(IDSA),	the	Surgical	Infection	Society,	the	American	Society	for	Microbiology,	and	the	Society	of	Infectious	Diseases	Pharmacists	contain	evidence-based	recommendations	for	selection	of	antimicrobial	therapy	for	adult	patients	with	complicated	intraabdominal	infections.	Recommendations	are	based	on
whether	infections	are	community	acquired	or	healthcare	associated,	and	include	options	for	monotherapy	and	combination	therapy.	The	tendency	is	to	favor	monotherapy	owing	to	ease	of	administration,	with	ertapenem	or	moxifloxacin	used	for	community-acquired	infections	and	meropenem	or	piperacillintazobactam	for	healthcare-associated
infections	in	the	absence	of	known	resistant	pathogens.	In	the	case	of	localized	peritonitis	that	does	not	extend	beyond	the	wall	of	the	organ	of	origin,	such	as	nonperforated	appendicitis	or	cholecystitis	with	only	focal	spillage	and	containment,	antibiotic	treatment	is	basically	prophylaxis	for	the	surgical	incision	and	is	not	needed	after	the	operation.
Likewise,	a	patient	with	gastric,	duodenal,	or	proximal	jejunal	perforations	without	associated	malignancy	or	acid	suppression	therapy	and	rapid	attainment	of	source	control	(within	24	hours	of	the	onset	of	symptoms)	requires	only	prophylactic	antibiotics.	Also,	if	a	traumatic	bowel	perforation	is	repaired	within	12	hours	of	injury,	then	a	24-hour
course	of	antibiotics	is	appropriate.	In	the	case	of	delayed	gross	contamination	with	bowel,	biliary,	or	gastric	contents,	source	control	should	be	followed	by	a	5-	to	7-day	course	of	appropriate	antibiotics.	If	empirical	therapy	is	found	to	have	not	been	appropriate	for	the	isolated	pathogen,	the	length	of	therapy	may	need	to	be	5	to	7	days	after
appropriate	therapy	has	begun.	For	resistant	strains	and	associated	bacteremia,	a	10-	to	14-day	course	may	be	more	appropriate,	although	the	data	to	support	this	contention	are	weak.	Other	researchers,	however,	propose	continuation	of	antimicrobials	until	systemic	signs	of	inflammation,	including	leukocytosis	and	fever,	have	resolved.	If	after	5	to
7	days	these	signs	are	still	present,	repeat	investigations	to	assess	the	adequacy	of	source	control	are	necessary.	Tertiary	Peritonitis	Tertiary	peritonitis	is	by	definition	a	nosocomial	or	healthcareassociated	infection	and	thus	should	be	treated	more	aggressively	with	broader-spectrum	antibiotics	when	antibiotics	are	required.	Unfortunately,	many
times	the	presentation	is	insidious	and	often	masked	by	other	critical	illness	and	underlying	organ	failure.	Patients	should	be	started	on	antibiotics	that	cover	resistant	pathogens	common	locally	but	also	cover	previously	treated	pathogens.	In	addition,	reevaluation	for	missed	sources	of	infection,	such	as	another	bowel	leak	or	intraabdominal	290
SECTION	Vâ•‡	•â•‡	Surgical	Infections	abscess,	should	be	performed.	Again,	the	Guidelines	from	the	IDSA,	the	Surgical	Infection	Society,	the	American	Society	for	Microbiology,	and	the	Society	of	Infectious	Diseases	Pharmacists	should	be	reviewed	for	specific	empirical	choices,	which	are	beyond	the	scope	of	this	publication.	PROGNOSIS
Secondary	Bacterial	Peritonitis	Mortality	is	estimated	to	be	10%	to	20%.	Postoperative	deep	and	organ	or	organ	space	infection	showed	an	odds	ratio	(OR)	of	death	of	2.6	to	4.5	in	different	studies.	The	key	to	achieving	good	outcomes,	however,	is	most	dependent	on	the	time	it	takes	to	obtain	adequate	source	control.	When	this	is	done,	the	mortality	is
probably	less	than	5%.	Tertiary	Peritonitis	The	mortality	of	tertiary	peritonitis	is	approximately	30%,	twice	that	of	secondary	peritonitis.	Independent	predictors	of	mortality	in	this	population	include	increasing	age	(OR	1.06),	increasing	APACHE	II	score	(OR	1.18),	and	four	comorbidities:	cerebrovascular	disease	(OR	4.3),	malignant	disease	(OR	2.9),
hemodialysis	dependency	(OR	3.8),	and	liver	disease	OR	4.2).	Compared	with	secondary	peritonitis,	however,	tertiary	peritonitis	has	not	been	found	to	be	an	independent	predictor	of	mortality	but	rather	a	marker	of	overall	disease	severity.	EVIDENCE	Ates	M,	Coban	S,	Sevli	S,	Terzi	A:	The	efficacy	of	laparoscopic	surgery	in	patients	with	peritonitis,
Surg	Laparosc	Endosc	Percutan	Tech	18:453-456,	2008.	A	case	series	of	147	patients	with	acute	abdomen	who	were	explored	laparoscopically;	86%	were	successfully	managed	without	laparotomy.	Bisclone	FM,	Cuoto	RC,	Pedrosa	TM,	Neto	MC:	Factors	influencing	the	risk	of	surgical	site	infection	following	diagnostic	exploration	of	the	abdominal
cavity,	J	Infect	55:317-323,	2007.	A	retrospective	review	of	multiple	institutions	over	a	13-year	period	found	that	laparoscopic	surgery	was	less	likely	to	be	complicated	by	surgical	site	and	organ	or	organ	space	infections.	Blumetti	J,	Luu	M,	Sarosi	G,	et	al:	Surgical	site	infections	after	colorectal	surgery:	do	risk	factors	vary	depending	on	the	type	of
infection	considered?	Surgery	142:704-711,	2007.	A	retrospective	review	of	colon	and	rectum	surgeries	over	a	4-year	period	found	an	overall	incidence	of	surgical	site	infection	to	be	25%,	with	body	mass	index	and	creation,	revision,	or	reversal	of	an	ostomy	to	be	risk	factors	for	incisional	infection	and	perioperative	transfusion	and	with	previous
abdominal	surgery	to	be	a	risk	factors	for	organ	and	organ	space	infections.	Cavallaro	A,	Catania	V,	Cavallaro	M,	et	al:	Management	of	secondary	peritonitis:	our	experience,	Ann	Ital	Chir	79:255-260,	2008.	A	review	of	one	center’s	experience	with	201	cases	of	secondary	peritonitis,	including	antibiotic	duration	and	surgical	treatment.	Delgado-
Rodríguez	M,	Gómez-Ortega	A,	Liorca	J,	et	al:	Nosocomial	infection,	indices	of	intrinsic	infection	risk,	and	in-hospital	mortality	in	general	surgery,	J	Hosp	Infect	41:203-211,	1999.	A	single	center	looked	prospectively	at	1483	general	surgery	patients	and	found	that	both	the	Study	on	the	Efficacy	of	Nosocomial	Infection	Control	(SENIC)	index	and	the
National	Nosocomial	Infection	Surveillance	(NNIS)	index	are	independent	predictors	of	several	sites	of	nosocomial	infection	and	in-hospital	death.	DuPont	H,	Bourichon	A,	Paugam-Burtz	C,	et	al:	Can	yeast	isolation	in	peritoneal	fluid	be	predicted	in	intensive	care	unit	patients	with	peritonitis?	Crit	Care	Med	31:752-757,	2003.	On	analysis	of	278	ICU
patients,	the	following	four	risk	factors	were	found	to	be	associated	with	the	isolation	of	yeast	in	peritonitis:	female	gender,	upper	gastrointestinal	origin,	intraoperative	cardiovascular	failure,	and	receipt	of	antimicrobial	agents	for	at	least	48	hours	before	intervention.	Evans	HL,	Raymond	DP,	Pelletier	SJ,	et	al:	Diagnosis	of	intra-abdominal	infection
in	the	critically	ill	patient,	Curr	Opin	Crit	Care	7:117-121,	2001.	A	discussion	of	peritonitis	in	critically	ill	patients,	emphasizing	the	importance	of	radiologic	and	careful	microbiological	diagnosis.	Evans	HL,	Raymond	DP,	Pelletier	SJ,	et	al:	Tertiary	peritonitis	(recurrent	diffuse	or	localized	disease)	is	not	an	independent	predictor	of	mortality	in	surgical
patients	with	intraabdominal	infection,	Surg	Infect	(Larchmt)	2:255-263,	2001.	A	comparison	of	473	patients	with	secondary	peritonitis	with	129	patients	with	tertiary	peritonitis	demonstrating	that	after	controlling	for	severity	of	illness,	mortalities	are	similar.	Garrouste	Orgeas	MG,	Timsit	JF,	Soufir	L,	et	al:	Impact	of	adverse	events	on	outcomes	in
intensive	care	unit	patients,	Crit	Care	Med	36:2041-2047,	2008.	A	prospective	review	of	a	database	from	12	medical	or	surgical	ICUs	exploring	the	effect	of	adverse	events	on	mortality.	Haridas	M,	Malangoni	MA:	Predictive	factors	for	surgical	site	infection	in	general	surgery,	Surgery	144:496-501,	2008.	A	single	center’s	review	of	10,253	general	and
vascular	surgeries	over	a	6-year	period	found	previous	operation,	duration	of	operation	at	or	exceeding	the	75th	percentile,	hypoalbuminemia,	and	a	history	of	chronic	obstructive	pulmonary	disease	to	be	independent	predictors	of	surgical	site	infections.	Jaramillo	EJ,	Trevino	JM,	Berghoff	KR,	Franklin	ME	Jr:	Bedside	diagnostic	laparoscopy	in	the
intensive	care	unit:	a	13-year	experience,	JSLS	10:155-159,	2006.	Describes	13	critically	ill	patients	who	underwent	bedside	diagnostic	laparoscopy	in	the	ICU;	30%	had	negative	examination	findings,	whereas	a	diagnosis	was	confirmed	in	the	rest,	without	complications.	Morales	CH,	Villegas	MI,	Villavicencio	R,	et	al:	Intra-abdominal	infection	in
patients	with	abdominal	trauma,	Arch	Surg	139:12781285,	2004.	A	prospective	evaluation	of	768	blunt	and	penetrating	trauma	patients	showed	that	abdominal	trauma	index	score	greater	than	24,	contamination	of	the	abdominal	cavity,	and	admission	to	the	ICU	were	independent	risk	factors	for	the	development	of	organ	or	organ	space	surgical	site
infection.	Nathens	AB,	Rotstein	OD,	Marshall	JC:	Tertiary	peritonitis:	clinical	features	of	a	complex	nosocomial	infection,	World	J	Surg	22:158-163,	1998.	The	first	large	study	of	tertiary	peritonitis,	noting	the	longer	ICU	length	of	stay	and	higher	ICU	mortality	in	patients	with	tertiary	peritonitis	compared	with	secondary	peritonitis.	CHAPTER	50â•‡
•â•‡	Peritonitis	291	ADDITIONAL	RESOURCES	Malangoni	MA:	Evaluation	and	management	of	tertiary	peritonitis,	Am	Surg	66:1571-1561,	2000.	A	review	of	the	risk	factors,	diagnosis,	and	management	of	tertiary	peritonitis.	Solomkin	JS,	Mazuski	JE,	Bradley	JS,	et	al:	Diagnosis	and	management	of	complicated	intra-abdominal	infection	in	adults	and
children:	guidelines	by	the	Surgical	Infection	Society	and	the	Infectious	Diseases	Society	of	America,	Clin	Infect	Dis	50:1331-1364,	2010.	An	exhaustive	and	recently	updated	review	and	series	of	recommendations	for	the	management	of	intraabdominal	infections,	including	evidence-based	recommendations	for	antimicrobial	therapy.	Pyomyositis
(Pyomyositis	Tropicans)	Joseph	F.	Woodward,	James	O.	Park,	and	E.	Patchen	Dellinger	ABSTRACT	Pyomyositis,	a	disease	historically	seen	in	tropical	climates,	is	characterized	by	primary	abscess	formation	in	the	skeletal	musculature.	It	is	increasing	in	incidence	in	temperate	climates,	especially	in	immunocompromised	hosts.	In	all	cases,
Staphylococcus	aureus	is	the	most	commonly	implicated	organism.	Clinical	presentation	is	nonspecific,	with	muscle	pain,	tenderness,	and	swelling,	accompanied	by	leukocytosis	and	fevers	in	cases	with	bacteremia.	Computed	tomography	(CT)	and	magnetic	resonance	imaging	(MRI)	are	the	diagnostic	modalities	of	choice.	Treatment	most	often
involves	appropriate	antimicrobial	therapy	coupled	with	abscess	drainage.	INTRODUCTION	AND	EPIDEMIOLOGY	Pyomyositis,	also	known	as	tropical	pyomyositis	because	of	its	proclivity	for	warm	climates,	is	an	uncommon	disease	characterized	by	primary	abscess	formation	in	the	skeletal	musculature.	First	described	in	1885,	it	is	presumed	to	arise
not	from	contiguous	infections,	but	by	hematogenous	seeding.	Tropical	pyomyositis	can	affect	patients	of	all	ages,	with	a	predominance	in	children	and	young	adults.	It	has	been	widely	reported	in	Asia,	Africa,	and	the	Caribbean	and	accounts	for	1%	to	4%	of	all	admissions	in	some	tropical	countries.	In	temperate	climates,	it	occurs	most	commonly	in
children,	as	well	as	in	patients	with	an	immunodeficiency.	As	many	as	75%	of	reported	cases	are	in	the	immunocompromised,	with	the	incidence	of	pyomyositis	in	those	with	human	immunodeficiency	virus	(HIV)	infection	as	high	as	31%.	However,	reports	of	pyomyositis	in	immunocompetent	hosts	are	emerging.	Predisposing	factors	include
immunodeficiency,	trauma,	injection	drug	use,	concurrent	infection,	and	malnutrition.	Many	of	these	risk	factors	weaken	host	defenses,	possibly	because	of	underlying	muscle	damage	and	impaired	local	immunity.	MICROBIOLOGY	Causative	organisms	of	pyomyositis	are	most	commonly	S.	aureus	or	group	A	streptococci,	but	other	streptococcal
groups,	Haemophilus	influenzae,	Aeromonas	hydrophila,	Bartonella	species,	Fusobacterium	species,	anaerobes,	and	other	enteric	flora	have	also	been	implicated.	S.	aureus	as	the	offending	organism	affecting	a	single	muscle	group	is	the	most	common	presentation,	though	cases	of	disseminated	infection	have	been	reported.	Recently,	methicillin-
resistant	S.	aureus	(MRSA)	isolates	have	been	recognized	as	a	cause	of	tropical	pyomyositis.	S.	aureus	produces	virulence	factors	including	enterotoxins,	exfoliative	51	toxins,	and	extracellular	proteins	that	act	against	host	defense	mechanisms.	Certain	strains	of	MRSA,	particularly	strains	in	the	community	setting	that	have	acquired	the	Panton-
Valentine	leukocidin	virulence	factor,	demonstrate	proclivity	for	aggressive,	disseminated	infections.	CLINICAL	FEATURES	Clinical	features	on	presentation	include	muscle	pain,	stiffness,	swelling,	and	tenderness.	Fever	is	also	present,	often	in	a	cyclic	pattern	owing	to	bacteremia	(Figure	51-1).	Onset	can	often	be	insidious,	and	diagnosis	elusive.	CT,
MRI,	and	ultrasonography	are	the	most	commonly	used	modalities	for	diagnosis	and	also	aid	in	therapeutic	procedures.	MRI	is	the	most	sensitive	modality	for	detecting	early	pyomyositis	and	evaluating	extent	of	infection,	because	of	higher	signal	intensity	of	involved	muscles.	Laboratory	findings	are	usually	nonspecific,	though	leukocytosis	is	common
in	immunocompetent	hosts.	In	temperate	regions,	blood	cultures	are	positive	only	30%	of	the	time,	and	organisms	are	usually	identified	from	abscess	aspirates.	Three	stages	of	pyomyositis	are	described.	After	transient	bacteremia,	the	first	or	invasive	stage	develops,	with	edematous	and	painful	musculature	caused	by	bacterial	seeding.	Aspiration	is
nondiagnostic,	as	no	abscess	has	formed.	The	second	or	suppurative	stage	is	characterized	by	abscess	formation,	and	the	majority	of	patients	are	in	this	stage	at	presentation	(Figure	51-2).	In	the	final	or	late	stage,	septicemia	ensues,	with	disseminated	abscesses	and	resultant	multiorgan	dysfunction.	TREATMENT	Though	the	early	stage,	pyomyositis
can	be	treated	with	antibiotics	alone;	later	stages	require	treatment	with	appropriate	longterm	antibiotic	therapy	coupled	with	surgical	drainage	of	large	abscesses.	If	feasible,	image-guided	percutaneous	drainage	should	be	the	first	approach,	though	surgical	intervention	may	be	required	in	cases	with	deep	infection	or	extensive	muscle	involvement.
Aspiration	or	drainage	cultures	should	guide	antimicrobial	therapy,	but	empirical	therapy	should	be	initiated	based	on	patient	characteristics.	In	immunocompetent	patients,	empirical	therapy	against	staphylococci	and	streptococci	should	be	initiated,	though	coverage	for	MRSA	should	always	be	considered	in	patients	with	appropriate	risk	factors,
such	as	institutionalization,	intravenous	drug	use,	or	past	infection.	Broad	gram-positive,	gram-negative,	and	anaerobic	coverage	should	be	initiated	in	immunocompromised	hosts.	There	is	no	consensus	on	the	duration	of	antibiotic	treatment,	with	reports	describing	both	long-term	parenteral	therapy	and	early	oral	therapy	with	adequate	drainage.
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Possible	anatomic	locations	of	abscesses	in	pyomyositis.	Psoas	abscess	293	294	SECTION	Vâ•‡	•â•‡	Surgical	Infections	and	radiographic	improvement.	Assessment	of	other	sources	for	bacteremia	should	also	be	undertaken	and	antimicrobial	therapy	modified	accordingly.	Persistent	symptomatology	warrants	a	renewed	search	and	drainage	of
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soft-tissue	infections.	Surgical	Site	Infections	52	E.	Patchen	Dellinger	ABSTRACT	Surgical	site	infections	(SSIs),	previously	known	as	wound	infections,	remain	one	of	the	most	common	adverse	events	that	occur	with	hospitalized	surgical	patients	or	after	outpatient	surgical	procedures	despite	many	advances	in	preventive	techniques.	A	February	2010
report	from	the	National	Healthcare	Safety	Network	(NHSN)	of	the	Centers	for	Disease	Control	and	Prevention	(CDC)	documents	SSI	as	accounting	for	17%	of	all	healthcare-associated	infections	(HAI)	among	hospitalized	patients.	Of	100,000	HAIs	reported	in	1	year,	deaths	followed	SSI	in	8000	cases.	The	incidence	of	SSI	after	a	surgical	procedure	is
highly	variable	depending	on	the	type	of	operation	being	done	and	the	underlying	risk	factors	of	the	patient,	but	the	average	across	the	United	States	is	estimated	to	be	2%	to	3%	of	all	procedures.	Length	of	stay	and	associated	costs	are	dramatically	increased	when	an	SSI	develops.	DEFINITIONS	SSIs	are	divided	into	three	categories	according	to
the	anatomic	extent	of	the	infection	at	the	time	of	diagnosis:	superficial	incisional	SSI,	deep	incisional	SSI,	or	organ	or	organ	space	SSI	(Table	52-1).	A	superficial	incisional	SSI	occurs	within	30	days	after	the	operative	procedure	and	involves	only	skin	and	subcutaneous	tissue	of	the	incision.	In	addition,	the	patient	has	at	least	one	of	the	following:	•
Purulent	drainage	from	the	superficial	incision	•	Organisms	isolated	from	an	aseptically	obtained	culture	of	fluid	or	tissue	from	the	superficial	incision	•	At	least	one	of	the	following	signs	or	symptoms	of	infection:	pain	or	tenderness,	localized	swelling,	redness,	or	heat,	and	the	superficial	incision	is	deliberately	opened	by	the	surgeon	and	is	culture
positive	if	cultured	or	is	not	cultured	(a	culture-negative	finding	does	not	meet	the	definition	for	SSI)	•	A	diagnosis	of	superficial	incisional	infection	that	has	been	made	by	the	surgeon	or	attending	physician	There	are	two	specific	types	of	superficial	SSI.	A	primary	superficial	SSI	is	one	that	occurs	in	the	primary	incision	in	a	patient	who	has	had	an
operation	with	one	or	more	incisions.	A	secondary	superficial	SSI	is	one	that	occurs	in	the	secondary	incision	in	a	patient	who	has	had	an	operation	with	more	than	one	incision.	An	example	would	be	the	donor	site	in	the	leg	for	a	patient	who	has	had	a	coronary	artery	bypass	with	a	vein	graft	taken	from	the	leg.	A	deep	incisional	SSI	is	one	that
develops	within	30	days	of	the	operative	procedure	if	no	implant	was	left	in	place	during	the	operation	or	within	1	year	if	an	implant	was	left	and	the	infection	appears	to	be	related	to	the	operative	procedure.	By	definition,	a	deep	incisional	SSI	involves	deep	soft	tissues	(e.g.,	fascia	or	muscle	layers	of	the	incision)	and	the	patient	has	purulent
drainage	or	the	deep	incision	spontaneously	dehisces	or	is	deliberately	opened	by	the	surgeon	and	is	cultured	or	if	not	cultured	the	patient	has	fever	(temperature	>38°	C)	or	localized	pain	or	tenderness	(a	culture-negative	finding	does	not	meet	the	definition	for	SSI).	As	with	superficial	incisional	SSI,	deep	incisional	SSI	can	be	either	primary	or
secondary.	An	organ	or	organ	space	SSI	involves	any	part	of	the	body,	excluding	the	skin	incision,	fascia,	or	muscle	layers,	that	is	opened	or	manipulated	during	the	operative	procedure.	When	an	organ	or	organ	space	SSI	is	reported,	the	specific	anatomic	site	involved	is	also	reported.	Thus	an	intraabdominal	abscess,	an	empyema,	a	mediastinal
infection,	or	a	joint	space	infection	after	an	operation	at	one	of	those	sites	would	be	reported	as	an	organ	or	organ	space	SSI	in	the	abdomen,	chest,	mediastinum,	or	joint	space.	By	definition	an	organ	or	organ	space	SSI	occurs	within	30	days	of	the	operation	if	no	implant	was	left	or	within	1	year	if	an	implant	was	involved.	Most	organ	or	organ	space
SSIs	are	covered	in	other	chapters	of	this	book	and	so	will	not	be	dealt	with	further	here.	RISK	FACTORS	The	risk	that	an	SSI	will	follow	a	surgical	procedure	depends	on	several	characteristics	of	the	operative	procedure	and	have	been	well	established	for	the	degree	of	bacterial	contamination	expected	during	the	procedure	and	for	the	duration	of
the	procedure.	Operations	are	divided	into	four	categories	of	increasing	risk	of	intraoperative	contamination	and	thus	risk	of	subsequent	SSI.	Class	1	or	clean	wounds	are	incisions	made	through	uninfected	tissues	without	any	evidence	of	inflammation	and	that	do	not	enter	any	portion	of	the	respiratory,	alimentary,	genital,	or	urinary	tract.	A	clean
wound	must	be	closed	primarily	at	the	time	of	the	operation.	A	class	2	or	clean-contaminated	wound	is	one	in	which	the	respiratory,	alimentary,	genital,	or	urinary	tract	is	entered	under	controlled	conditions	and	without	unusual	contamination.	This	includes	any	operation	involving	the	biliary	tract,	appendix,	vagina,	lungs,	or	oropharynx.	A	class	3	or
contaminated	wound	includes	open,	fresh,	traumatic	wounds;	any	operation	that	encounters	acute,	nonpurulent	inflammation;	operations	involving	gross	spill	from	the	gastrointestinal	tract;	or	major	breaks	in	sterile	technique.	A	class	4	or	dirty	wound	is	one	that	involves	wounds	with	established	infection,	perforated	viscera,	or	old	traumatic	wounds
with	retained	devitalized	tissue.	This	class	implies	that	any	postoperative	infection	is	caused	by	organisms	present	at	the	time	of	the	original	operation.	296	SECTION	Vâ•‡	•â•‡	Surgical	Infections	Table	52-1â•‡	Summary	of	Surgical	Site	Infections	(SSIs)	CATEGORY	ONSET	CHARACTERISTICS	CRITERIA	Incisional	SSI	Within	30	days	of	operation
Involves	skin	and	subcutaneous	tissue	of	the	incision	only	1.	Purulent	drainage	from	the	superficial	incision	or	2.	Organisms	isolated	from	an	aseptically	obtained	culture	of	fluid	or	tissue	from	the	superficial	incision	or	3.	At	least	one	of	the	following	signs	or	symptoms	of	infection	•	Pain	or	tenderness	•	Localized	swelling	•	Redness	•	Heat	and	The
superficial	incision	is	deliberately	opened	by	the	surgeon	and	is	culture	positive	if	cultured	or	is	not	cultured	(a	culture-negative	finding	does	not	meet	the	definition	for	SSI)	or	4.	A	diagnosis	of	superficial	incisional	infection	is	made	by	the	surgeon	or	attending	physician	Deep	incisional	SSI	Within	30	days	of	operation	if	no	implant	left	in	place	Within
1	year	of	operation	if	implant	left	in	place	Involves	deep	soft	tissues	(for	example	fascia	or	muscle	layers	of	the	incision)	1.	Purulent	wound	drainage	or	2.	Spontaneous	wound	dehiscence	or	3.	Surgeon	deliberately	opens	the	wound	and	obtains	a	positive	culture	sample	or	4.	Localized	pain	and	tenderness	Organ	or	organ	space	SSI	Within	30	days	of



operation	if	no	implant	left	in	place	Within	1	year	of	operation	if	implant	left	in	place	Involves	any	part	of	the	body,	excluding	the	skin	incision,	fascia,	or	muscle	layers,	that	is	opened	or	manipulated	during	the	operative	procedure	See	chapters	in	this	Surgical	Infections	Section	for	organ	or	organ	space	SSIs	involving	specific	anatomic	sites.	Data	from
many	sources	demonstrate	that	operations	that	take	longer	to	perform	have	a	higher	risk	of	infection.	Whether	this	is	because	having	the	incision	open	longer	increases	risk	or	because	operations	that	take	longer	to	perform	are	intrinsically	different	from	those	that	can	be	done	more	rapidly	is	not	known.	It	is	likely	that	both	factors	contribute.	An
operation	may	take	longer	because	the	tumor	was	larger,	the	adhesions	were	more	troublesome,	or	bleeding	was	more	difficult	to	stop,	all	of	which	could	increase	infection	risk.	The	NHSN	has	traditionally	divided	cases	by	determining	the	75th	percentile	for	the	duration	of	a	particular	type	of	procedure,	and	they	assign	an	extra	risk	point	for	any
operation	that	exceeds	the	75th	percentile.	Data	also	demonstrate	that	risk	is	increased	for	patients	with	underlying	illnesses	that	cause	the	anesthesiologist	to	assign	a	higher	risk	score.	This	score	was	developed	by	the	American	Society	of	Anesthesiologists	(ASA)	and	is	divided	into	five	categories.	ASA	1	refers	to	a	normal	healthy	patient,	ASA	2
indicates	a	patient	with	mild	systemic	disease,	ASA	3	indicates	a	patient	with	severe	systemic	disease,	ASA	4	indicates	a	patient	with	severe	systemic	disease	that	is	a	constant	threat	to	life,	and	ASA	5	indicates	a	moribund	patient	who	is	not	expected	to	survive	without	the	operation.	NHSN	assigns	an	additional	risk	point	for	a	patient	with	ASA	score
of	3	or	above.	Many	other	factors	specific	to	the	individual	patient	affect	risk	of	SSI.	These	include	advancing	age,	diabetes	mellitus,	high	perioperative	blood	glucose	levels	independent	of	a	diagnosis	of	diabetes,	hypothermia	during	the	operation,	increased	blood	loss,	perioperative	transfusion,	obesity,	malnutrition,	cigarette	smoking,	and	preexisting
distant	site	infections,	among	others.	Data	regarding	the	concentration	of	oxygen	administered	during	and	immediately	after	the	operative	procedure	have	been	conflicting,	although	animal	data	and	observational	data	in	limited	numbers	of	humans	have	demonstrated	a	relation	between	low	levels	of	oxygen	tension	in	the	fresh	incision	and	an
increased	risk	for	SSI.	Preparation	for	and	the	conduct	of	the	operation	also	affect	the	risk	for	SSI.	The	use	of	good	skin	preparation	with	an	effective	antiseptic	and	sterile	instruments	is	basic.	Glove	perforations	on	the	surgical	team	are	associated	with	an	increased	risk	for	SSI.	Surgical	technique	is	widely	regarded	as	an	important	risk	factor,	but
there	is	no	agreement	on	how	to	measure	it.	Shaving	the	operative	site	the	day	before	the	operation	has	been	shown	to	increase	risk.	The	administration	of	appropriate	prophylactic	antibiotics	during	the	hour	before	incision	is	well	documented	to	reduce	the	risk	of	SSI	in	the	range	of	30%	to	60%,	and	efforts	to	keep	the	patient	warm	and	to	prevent
hyperglycemia	also	have	demonstrated	efficacy	in	reducing	risk.	DIAGNOSTIC	APPROACH	The	majority	of	SSIs	become	evident	within	2	weeks	of	the	operation,	although	a	minority	may	be	evident	much	later.	It	is	rare	for	an	SSI	to	be	clinically	evident	during	the	first	3	to	5	days.	An	exception	is	SSI	caused	by	beta-hemolytic	streptococci,	which	can
manifest	clinically	within	24	to	36	hours.	However,	these	infections	are	extremely	rare.	Very	obese	patients	may	take	considerably	longer	to	manifest	local	signs	of	infection.	It	is	common	for	a	patient	who	has	had	a	major	abdominal	or	chest	operation	to	manifest	fever	during	the	first	few	postoperative	days.	The	majority	of	these	fevers	are	not
associated	with	any	diagnosed	infection.	Early	fever	should	be	followed	by	an	examination	of	the	patient	to	rule	out	any	obvious	early	infection.	However,	empirical	antibiotic	administration	is	not	indicated	for	an	otherwise	well	postoperative	patient	with	a	fever,	and	the	majority	of	these	fevers	resolve	without	a	specific	diagnosis.	Fever	that	occurs	or
persists	after	the	fourth	or	fifth	postoÂ�	perative	day	has	a	much	higher	likelihood	of	representing	a	true	infection	and	should	trigger	a	more	vigorous	effort	at	diagnosis.	The	physical	appearance	of	the	incision	provides	the	most	helpful	information	regarding	a	possible	SSI.	Local	signs	of	erythema,	swelling,	and	tenderness	are	usually	present.
Purulent	drainage	may	occur	spontaneously	or	only	after	the	wound	is	opened.	Flat	erythema	around	an	incision	without	induration	or	increased	tenderness	can	occur	during	the	first	week	and	does	not	usually	represent	infection.	If	observed,	this	will	usually	resolve	spontaneously	without	administration	of	antibiotics.	The	erythema	may	have	a	local
cause	such	as	tape	sensitivity	or	other	noninfectious	trauma.	Considerable	evidence	demonstrates	that	antibiotics	begun	after	a	surgical	procedure	and	continued	for	long	periods	after	the	procedure	do	not	prevent	or	treat	SSI.	TREATMENT	When	the	diagnosis	of	SSI	is	made,	the	incision	must	be	opened	for	evacuation	of	the	infected	material.	This	is
the	single	most	important	element	of	treatment.	Although	it	is	common	to	administer	an	antimicrobial	agent	when	an	SSI	is	drained,	there	are	actually	no	data	supporting	the	necessity	of	this	practice.	Studies	of	the	management	of	subcutaneous	abscesses	found	no	additional	benefit	over	incision	and	drainage	from	the	addition	of	antimicrobial
agents,	and	the	only	study	of	SSI	management	that	looked	at	this	issue	found	no	benefit	to	the	addition	of	antibiotics.	If	evidence	for	an	invasive	aspect	of	the	infection	is	absent	with	local	erythema	and	induration	less	than	5â•¯cm	from	the	wound	edges,	and	if	the	patient	does	not	exhibit	signs	of	a	major	systemic	response	(temperature	10	per	HPF
Other	Tests	PATHOGEN	PH	AMINE	OR	“WHIFF”	SIALIDASE	TV	RAPID	ANTIGEN	Absent	Yeast	form	(buds	or	hyphae)	Absent	Motile	trichomonads	Absent	≤4.5	≤4.5	Absent	Absent	Negative	Negative	Negative	Negative	>4.5	>4.5	≤4.5	Present	Present	Absent	Positive	Negative	Negative	Negative	Positive	Negative	HPF,	High-power	field;	TV,
Trichomonas	vaginalis.	discharge	(Figure	54-2)	is	seen	in	about	10%	of	culture-proven	infections.	The	classic	colpitis	macularis	(also	known	as	“strawberry	cervix”)	results	from	punctate	hemorrhages	on	the	cervix	(Figure	54-3)	and	is	observed	in	less	than	2%	of	culture-proven	infections.	In	recent	population	studies	using	NAATs,	clinical	signs	were
not	recorded.	The	differential	diagnosis	of	vaginal	symptoms	includes	T.	vaginalis,	candidiasis,	BV,	and	normal	(physiologic)	variation.	Cervicitis,	typically	caused	by	C.	trachomatis,	N.	gonorrhoeae,	and	less	frequently	herpes	simplex	virus	(HSV),	can	produce	copious	discharge	that	may	manifest	as	vaginal	discharge.	Assessment	of	vaginal	pH	and	wet
mount	can	help	to	distinguish	these	infections	and	inform	the	choice	of	empirical	therapy	while	other	test	results	are	pending	(Table	54-1).	As	with	women,	most	men	with	trichomoniasis	are	asymptomatic.	When	symptoms	do	appear,	the	typical	presentation	is	nongonococcal	urethritis	(NGU)	characterized	by	dysuria	and	urethral	discharge	(see
Figure	54-1)	Signs	are	nonspecific	and	include	a	visible	discharge	and	a	positive	urine	leukocyte	esterase	test	result.	The	differential	diagnosis	includes	other	STIs	associated	with	NGU,	including	C.	trachomatis,	Mycoplasma	genitalium,	and	HSV.	DIAGNOSTIC	APPROACH	Diagnostic	methods	differ	for	men	and	women	(Table	54-2).	In	women	the
most	commonly	used	method	is	the	microscopic	observation	of	motile	trichomonads	on	the	wet	mount.	Diagnosis	can	also	be	made	using	cytologic	characteristics	on	the	Pap	smear;	however,	liquid-based	cytology	has	considerably	improved	sensitivity	and	especially	specificity	over	traditional	cytology.	The	wet	mount	is	less	sensitive	than	culture	(36%
to	60%	sensitive).	Culture	has	often	been	used	as	the	diagnostic	gold	standard,	yet	it	requires	selective	media,	a	microbiology	laboratory,	and	up	to	5	days	for	final	reading,	and	it	is	not	100%	sensitive.	A	single	culture	using	any	of	the	selective	media	(such	as	Diamond’s,	Trichosel,	or	the	InPouch	modifications)	is	approximately	85%	sensitive	when
compared	with	three	cultures	per	specimen.	Using	two	specimens	from	a	single	patient	will	increase	the	yield	of	culture	by	about	10%.	306	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	Bacterial	vaginosis	Trichomonas	vaginalis	Monilia	albicans	Figure	54-2â•‡	Vaginitis.	The	currently	available	rapid	antigen	test	is	a	point-of-care,	lateral-flow
test	strip	device	that	detects	T.	vaginalis	membrane	proteins	in	10	minutes.	It	is	approved	for	use	on	a	direct	vaginal	swab	or	on	the	saline	preparation	used	for	the	wet	mount.	A	comparison	of	T.	vaginalis	tests	using	latent	class	analysis	showed	that	the	sensitivity	(83%	to	90%)	of	the	rapid	test	was	significantly	better	than	that	of	the	wet	mount	and
similar	to	that	of	culture	and	NAAT,	with	100%	specificity.	An	unamplified	ribonucleic	acid	(RNA)	test	is	commercially	available	and	is	reported	to	be	80%	to	90%	sensitive	and	99%	specific	for	T.	vaginalis,	compared	with	wet	mount.	However,	at	present	there	are	no	studies	comparing	it	to	NAAT	or	culture;	therefore	the	true	sensitivity	may	be	closer
to	50%	to	60%.	Although	listed	as	a	rapid	test,	it	requires	a	full	laboratory	and	30	to	60	minutes	to	perform.	Many	researchers	have	developed	in-house	NAATs	to	detect	T.	vaginalis.	In	general,	NAATs	perform	equally	well	on	self-	or	clinician-obtained	vaginal	swabs	and	may	be	performed	on	urine	samples.	Transcription-mediated	amplification	(TMA)
(Aptima,	Gen	Probe,	San	Diego,	California)	is	a	NAAT	method	that	uses	analyte-specific	reagents	for	T.	vaginalis.	It	is	commercially	available	but	not	yet	approved	by	the	U.S.	Food	and	Drug	Administration	(FDA)	for	diagnosis	of	T.	vaginalis.	It	is	presently	mainly	used	in	research	settings,	although	it	can	be	validated	by	individual	laboratories	for
clinical	use.	TMA	has	a	high	sensitivity	(96.7%)	and	specificity	(97.5%)	compared	with	in-house	PCR	detection	of	T.	vaginalis.	Because	of	the	limitations	of	current	test	methods,	a	stepwise	approach	may	be	beneficial	in	women.	According	to	the	2010	sexually	transmitted	disease	treatment	guidelines	published	by	307	CHAPTER	54â•‡	•â•‡
Trichomoniasis	C	E	R	V	I	C	A	L	Glands	C	A	N	A	L	Extensive	erosion	with	proliferation	(papillary	erosion);	also	nabothian	cysts	Congenital	erosion	in	nulliparous	cervix	Normal	epithelial	junction	Section	through	normal	portio	vaginalis	(schematic)	C	E	R	V	I	C	A	L	Glands	Moniliasis	C	A	N	A	L	ion	Eros	Chancre	Trichomoniasis	Section	through	portio
vaginalis	showing	erosion	(schematic)	Figure	54-3â•‡	Cervicitis.	Table	54-2â•‡	Comparison	of	Diagnostic	Methods	for	Trichomonas	vaginalis	DIAGNOSTIC	METHOD	SENSITIVITY	For	Women	Wet	mount	Conventional	pap	smear	Liquid-based	pap	smear	Culture	Rapid	antigen	NAAT	36%	36%	61%	80%	83%	85%	For	Men	Urinalysis	Culture	(one	site)
Culture	(three	sites)	NAAT	50%).	Treatment	of	sex	partners	(those	with	sexual	contact	with	the	index	patient	in	the	60	days	before	diagnosis)	is	recommended,	and	the	patient	should	be	advised	to	abstain	from	intercourse	until	both	partners	have	completed	therapy.	In	vitro	studies	suggest	that	5%	to	9%	of	T.	vaginalis	isolates	demonstrate	some
resistance	to	metronidazole.	Patients	with	suspected	resistant	T.	vaginalis	can	be	treated	with	longer	courses	of	metronidazole	or	a	trial	of	tinidazole	or	referred	to	CDC	experts	for	consultation.	PROGNOSIS	Untreated,	trichomoniasis	has	been	estimated	to	persist	for	up	to	4	months	in	men	and	5	years	in	women.	In	one	longitudinal	study	of
adolescent	women,	untreated	T.	vaginalis	detected	by	NAAT	could	persist	for	up	to	12	weeks.	Approximately	one	third	of	women	developed	symptoms	and	sought	care.	In	addition,	27%	of	NAAT-positive	infections	resolved	without	treatment.	The	prognosis	for	an	episode	of	vaginal	or	urethral	infection	is	excellent.	Treatment	results	in	clinical	and
microbiologic	cure	in	80%	to	95%	of	cases.	In	clinical	practice,	treatment	failures	are	more	likely	to	result	from	noncompliance	or	reexposure	to	an	untreated	partner	than	from	resistant	organisms.	In	one	series,	30%	of	infected	women	had	at	least	one	more	episode	CHAPTER	54â•‡	•â•‡	Trichomoniasis	within	a	year.	However,	women	with
trichomoniasis	are	at	increased	risk	for	other	health	consequences	such	as	other	STIs,	pelvic	inflammatory	disease	(PID),	poor	obstetric	outcomes,	and	cervical	cancer.	Moreover,	the	high	rate	of	reinfection	among	women	whose	infection	was	adequately	treated	but	who	were	reinfected	by	untreated	sex	partners	prompted	the	CDC	to	advise	repeat
testing	of	all	women	with	trichomoniasis	approximately	3	to	6	months	after	treatment.	T.	vaginalis	is	often	considered	a	biologic	marker	for	high-risk	sexual	behavior.	Not	surprisingly,	trichomoniasis	is	often	associated	with	other	STIs.	In	cross-sectional	studies,	trichomoniasis	often	coexists	with	chlamydia	and	gonorrhea.	In	the	Add	Health	study,
women	with	T.	vaginalis	infection	were	four	times	more	likely	to	be	co-infected	with	Chlamydia	than	women	without	T.	vaginalis.	Similarly,	cross-sectional	studies	showed	T.	vaginalis	infection	was	associated	with	HSV	and	HIV.	In	the	past,	it	was	thought	that	these	co-infections	were	a	result	of	risk	behaviors.	However,	the	associations	persist	even
after	controlling	for	risk	behaviors,	suggesting	that	other	factors	play	a	role.	These	associations	could	be	explained	by	the	increased	susceptibility	of	the	host	resulting	from	the	vaginal	inflammation	caused	by	T.	vaginalis.	In	support	of	this,	several	longitudinal	studies	have	confirmed	a	temporal	relationship	between	T.	vaginalis	and	serious	viral	STIs.
For	example,	women	infected	with	T.	vaginalis	are	more	likely	to	acquire	HIV	and	HSV.	Trichomoniasis	also	doubles	the	risk	of	persistent	human	papillomavirus	(HPV)	infection	in	women.	Finally,	in	both	women	and	men	with	HIV,	co-infection	with	T.	vaginalis	increases	HIV	shedding.	There	is	conflicting	evidence	regarding	the	role	of	trichomoniasis
in	adverse	reproductive	health	conditions	such	as	PID,	poor	obstetric	outcomes,	and	cervical	cancer.	One	reason	for	these	conflicting	findings	is	that	many	prior	studies	used	insensitive	diagnostic	methods	such	as	the	wet	mount,	which	could	bias	results	toward	the	null.	Evidence	that	T.	vaginalis	contributes	to	the	development	of	PID	includes	the
following:	1.	T.	vaginalis	is	associated	with	elevated	vaginal	leukocytes	and	neutrophil	defensins,	both	of	which	are	independently	associated	with	the	histologic	diagnosis	of	PID.	2.	Among	women	infected	with	C.	trachomatis,	those	with	coexisting	T.	vaginalis	infection	were	more	likely	to	be	diagnosed	with	clinical	PID	than	those	without	T.	vaginalis
(odds	ratio	4.7).	3.	Among	African	women,	T.	vaginalis	was	associated	with	a	1.5-fold	increase	in	clinically	diagnosed	PID	(95%	confidence	interval	1.1	to	2.1),	whereas	BV,	chlamydia,	and	gonorrhea	were	not	associated	with	PID.	However,	a	limitation	of	these	studies	is	that	clinical	PID	is	a	less	specific	outcome	measure	than	PID	proven	by	an
endometrial	biopsy	or	laparoscopy.	The	literature	on	trichomoniasis	and	pregnancy	outcomes	is	also	contradictory.	For	example,	several	studies	showed	an	increase	in	preterm	birth	and	low–birth-weight	infants	in	women	infected	with	T.	vaginalis	(using	culture	or	wet	mount).	However,	treatment	of	culture-positive	women	with	repeated	high-dose
metronidazole	did	not	reduce	the	incidence	of	preterm	birth	in	the	Vaginal	Infections	in	Prematurity	study.	In	another	study,	treatment	of	trichomoniasis	in	pregnancy	with	a	309	standard	dose	of	metronidazole	increased	the	odds	of	low	birth	weight	(odds	ratio	2.5)	but	not	preterm	birth	or	mortality.	Recently,	reevaluation	of	the	Vaginal	Infections	in
Prematurity	study	revealed	that	race	may	play	a	role:	black	women	with	trichomoniasis	were	at	higher	risk	for	preterm	birth	(odds	ratio	1.2)	than	black	women	without	trichomoniasis.	Several	reports	have	linked	trichomoniasis	to	HPV	and	cervical	cancer.	In	a	meta-analysis	of	24	studies,	the	combined	summary	relative	risk	of	cervical	dysplasia	was
1.9	for	women	with	T.	vaginalis	compared	with	those	without.	In	a	prospective,	longitudinal	cohort	study	of	19,114	Finnish	women	with	Pap	smear	diagnosis	of	gynecologic	infections	(HPV,	HSV,	and	T.	vaginalis)	and	10	years	of	follow-up,	both	HPV	(odds	ratio	5.5)	and	trichomoniasis	(odds	ratio	6.4)	were	associated	with	dysplasia.	A	more	recent	study
showed	that	young	women	with	trichomoniasis	were	less	likely	to	clear	HPV	than	those	who	were	not	infected.	These	findings	suggests	that	T.	vaginalis	is	not	in	itself	oncogenic,	but	that	it	alters	the	local	flora	and	host	immune	responses	so	that	HPV	is	able	to	establish	persistent	infection,	which	is	known	to	increase	a	woman’s	risk	for	dysplasia.
PREVENTION	AND	CONTROL	The	keys	to	prevention	and	control	of	this	widespread	and	easily	treatable	STI	are	improved	detection	methods	and	the	development	of	screening	guidelines	for	asymptomatic	individuals.	Because	T.	vaginalis	infection	is	so	widespread,	and	it	increases	the	risk	of	both	acquiring	and	shedding	HIV,	control	of	T.	vaginalis
may	be	an	important	strategy	to	decrease	the	HIV	epidemic.	Establishing	an	accurate	diagnosis	for	T.	vaginalis	is	paramount	to	understanding	its	short-	and	long-term	health	effects.	For	women,	although	several	new	diagnostic	methods	are	available,	they	are	not	widely	used.	Given	the	poor	sensitivity	of	the	wet	mount,	it	should	be	used	as	a
screening	tool	followed	by	a	more	sensitive	diagnostic	test	such	as	a	rapid	antigen,	culture,	or	NAAT.	In	women,	it	is	important	to	differentiate	between	BV	and	trichomoniasis;	this	would	be	aided	by	more	sensitive	and	specific	tests	for	BV.	A	significant	impediment	to	the	control	of	T.	vaginalis	is	the	difficulty	in	detecting	infection	in	men.	Direct
microscopy	is	woefully	inadequate,	and	culture	is	rarely	used	and	requires	multiple	specimens	per	subject.	NAAT	testing	has	the	highest	sensitivity,	but	in	the	absence	of	screening	guidelines	it	is	unlikely	to	come	to	market	in	the	near	future.	Because	T.	vaginalis	is	highly	transmissible,	strategies	to	improve	partner	notification	and	treatment	are
essential.	Patient-delivered	partner	therapy	is	one	approach	that	has	been	advocated,	but	it	has	not	yet	been	proven	to	be	effective	for	reducing	T.	vaginalis	infection.	Standard	STI	prevention	strategies,	such	as	advocating	monogamy	and	consistent	condom	use,	should	be	employed.	Because	T.	vaginalis	is	associated	with	poverty,	strategies	that
increase	access	to	healthcare	and	education	may	decrease	the	T.	vaginalis	epidemic.	Further	study	is	needed	to	learn	whether	improved	screening	and	treatment	of	asymptomatic	T.	vaginalis	infections	will	prevent	serious	outcomes.	310	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	EVIDENCE	Bowden	FJ,	Garnett	GP:	Trichomonas	vaginalis
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Microbiol	Rev	17:794-803,	2004.	This	comprehensive	review	covers	pathophysiology	and	virulence	factors	as	well	as	epidemiology,	clinical	features,	and	treatment.	Herpes	Simplex	Virus	Genital	Infection	55	Nicholas	J.	Moss	and	Anna	Wald	ABSTRACT	Genital	herpes	is	a	globally	endemic	sexually	transmitted	disease	(STD)	and	the	most	common
cause	of	genital	ulcer	disease.	Classically,	genital	herpes	manifests	as	a	cluster	of	painful	vesicular	or	ulcerative	mucocutaneous	lesions,	but	such	presentations	account	for	a	minority	of	cases,	and	the	clinical	manifestations	vary	widely.	Genital	herpes	is	caused	by	herpes	simplex	virus	type	1	(HSV-1)	or	type	2	(HSV-2),	two	closely	related	but
genetically	distinct	viruses.	HSV-2	causes	the	greater	burden	of	genital	disease	worldwide,	especially	in	resource-poor	settings,	and	risk	factors	for	HSV-2	acquisition	are	similar	to	those	of	other	STDs.	Both	HSV-1	and	HSV-2	establish	latent	infection	in	sensory	nerve	root	ganglia	and	can	reactivate	from	there	to	cause	epithelial	recurrences
throughout	the	life	of	the	patient.	These	recurrences	may	cause	distress	because	of	both	the	physical	discomfort	and	the	patient’s	fears	of	potential	stigma,	rejection	by	sex	partners,	and	the	possibility	of	long-term	medical	complications.	The	majority	of	infected	patients,	however,	have	mild	atypical	symptoms	or	no	symptoms	at	all.	Asymptomatic
persons	can	still	shed	virus	in	the	genital	secretions	and	transmit	it	to	their	sex	partners.	The	clinical	diagnosis	of	genital	herpes	is	unreliable,	and	laboratory	testing	is	necessary	for	definitive	diagnosis.	Complications	of	genital	herpes	infection	include	aseptic	meningitis	and,	rarely,	disseminated	herpes	simplex	infection	in	which	multiple	organ
systems	can	be	affected.	Lifethreatening	neonatal	herpes	infection	is	the	most	severe	consequence	of	genital	herpes	infection	in	women	of	childbearing	age.	Genital	herpes	reactivations	and	recurrences	are	more	frequent	in	human	immunodeficiency	virus	(HIV)–infected	patients	and	other	immunocompromised	individuals.	There	is	no	cure,	but
effective	antiviral	therapy	is	available	for	treatment	of	active	lesions	and	suppression	of	recurrences.	Counseling	patients	about	the	disease	should	be	a	part	of	any	management	strategy.	Although	behavioral	measures	such	as	condom	use	provide	partial	protection	against	infection,	no	broadly	effective	prophylactic	or	therapeutic	vaccine	exists	at	this
time.	EPIDEMIOLOGY	Genital	herpes	infections	occur	throughout	the	world	in	all	settings,	including	developed	and	developing	nations	as	well	as	rural	and	urban	populations.	HSV-2	causes	the	majority	of	genital	herpes	infections,	with	an	estimated	500	million	people	infected	worldwide.	HSV-1	has	been	reported	as	an	increasing	cause	of	first
episodes	of	genital	ulcer	disease	in	sexually	active	patients	in	developed	countries,	where	childhood	orolabial	infection	with	HSV-1	may	be	decreasing.	Transmission	typically	occurs	during	sexual	intercourse	or	other	intimate	contact	between	an	infected	source	partner	who	is	shedding	virus	from	a	mucosal	site	or	genital	skin	and	an	uninfected
partner.	Infection	requires	direct	contact	of	virus-containing	secretions	with	mucosal	surfaces	or	breaks	in	the	skin.	The	virus	does	not	survive	for	long	outside	its	human	host.	Primary	infection	refers	to	the	first	infection	with	either	HSV-1	or	HSV-2	in	an	immunologically	naïve	host.	Subsequent	infection	by	the	heterologous	virus	is	often	called
nonprimary	initial	infection.	For	example,	a	person	with	primary	infection	by	HSV-1	is	still	at	risk	for	nonprimary	initial	infection	caused	by	sexual	transmission	of	HSV-2.	Because	HSV-infected	persons	are	so	frequently	asymptomatic,	most	large	surveys	of	HSV	epidemiology	rely	on	assays	that	detect	antibodies	to	HSV-1	and	HSV-2	in	sera.	In	the
United	States,	data	from	the	National	Health	and	Nutrition	Examination	Surveys	(NHANES)	for	2005	through	2008	suggest	an	HSV-2	seroprevalence	of	16.2%	in	persons	aged	14	to	49	years.	This	represents	a	decrease	from	an	HSV-2	seroprevalence	of	21%	reported	in	NHANES	between	1988	and	1994,	as	the	age	of	infection	has	shifted	upward.
Among	those	with	HSV-2	antibodies	in	the	2005	to	2008	NHANES	surveys,	only	18.9%	reported	having	been	diagnosed	with	genital	herpes.	By	contrast,	between	1999	and	2004,	seroprevalence	of	HSV-1	was	57.7%,	and	1.8%	of	those	individuals	had	a	history	of	a	genital	herpes	diagnosis.	HSV-2	seroprevalence	figures	vary	widely	among	different
populations.	Women	are	more	susceptible	to	genital	HSV-2	infection	and	bear	a	greater	burden	of	disease.	In	the	United	States,	African	Americans	have	the	highest	HSV-2	seroprevalence.	Because	the	infection	persists	in	the	host,	seroprevalence	also	increases	with	age.	The	highest	HSV-2	seroprevalences,	reaching	almost	100%,	have	been	reported
in	persons	with	HIV	infection	and	in	female	commercial	sex	workers,	especially	in	developing	nations.	Risk	factors	for	genital	herpes	acquisition,	as	with	other	sexually	transmitted	infections,	include	higher	number	of	lifetime	sex	partners	and	a	history	of	unprotected	sex.	It	is	interesting	to	note	that	risk	factors	prevalent	in	the	community	from	which
one	chooses	sex	partners	are	more	influential	than	individual	sexual	behavior	in	estimating	the	risk	of	HSV-2	infection.	For	example,	African	American	women	with	few	sexual	partners	remain	at	increased	risk	of	acquiring	HSV-2	because	of	the	prevalence	of	the	infection	among	African	American	men.	Condom	use	reduces	the	risk	of	HSV-2
acquisition,	and	prior	exposure	to	HSV-2	appears	to	protect	against	subsequent	infection	with	HSV-1	but	not	vice	versa.	CLINICAL	FEATURES	Genital	infections	with	both	types	of	HSV	have	similar	presentations.	A	single	episode	of	genital	herpes	cannot	be	attributed	to	HSV-2	or	HSV-1	by	history	or	physical	examination	alone.	The	pattern	of	disease
recurrence	provides	important	312	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	information,	though,	as	HSV-2	tends	to	recur	more	frequently	than	HSV-1.	With	both	viruses,	true	primary	episodes	are	the	most	severe,	followed	by	nonprimary	initial	episodes.	Recurrent	episodes	are	the	least	severe.	However,	substantial	overlap	exists	in	the
severity	of	all	types	of	episodes.	Symptoms	of	the	primary	episode	usually	occur	within	2	to	12	days	of	inoculation.	Serologic	studies	have	shown	that	some	patients	may	have	a	delayed	presentation	and	recognize	clinical	symptoms	only	months	or	years	after	the	infection	is	established.	Such	a	presentation	is	termed	the	first	recognized	episode,	as
serologic	testing	can	document	the	presence	of	a	mature	antibody	profile.	Many	patients	who	have	clinical	disease	report	atypical	or	mild	manifestations	that	are	not	recognized	as	genital	herpes	by	the	patient	or	the	health	provider.	Primary	Episode	Genital	herpes	manifests	classically	as	a	cluster	of	painful	vesicles	on	an	erythematous	base.	The
primary	episode	can	last	2	to	3	weeks.	Over	this	time	the	lesions	progress	to	form	pustules	Recurrent	penile	shaft	lesions	First	episode,	vulvar	lesions	First	episode,	perianal	lesions	Figure	55-1â•‡	Herpes	lesions.	and	then	shallow	ulcers.	New	lesions	form	while	older	ones	coalesce	and	crust	over;	therefore	lesions	in	various	stages	are	found	at	the
time	of	presentation.	Lesions	do	not	normally	bleed	and	usually	heal	without	scarring.	Mucosal	lesions	are	typically	ulcerative	without	a	detectable	vesicular	stage.	Lesions	can	occur	on	the	external	genitalia	of	either	sex	as	well	as	on	the	upper	thighs,	buttocks,	and	perianal	region	(Figure	55-1).	Of	note,	primary	lesions	are	often	bilateral,	although
recurrent	lesions	may	be	bilateral	as	well.	Local	tender	lymphadenopathy	and	cervicitis	may	be	present.	Primary	herpes	proctitis	can	also	occur	in	patients	engaging	in	receptive	anal	intercourse,	and	ulcers	may	be	seen	with	anoscopy	or	sigmoidoscopy.	Atypical	lesions	can	have	an	appearance	ranging	from	papules	to	macular	lesions,	fissures,	or
excoriations.	A	spectrum	of	symptoms	including	itching,	burning,	dysuria,	and	urethral	discharge	can	occur,	and	lesions	may	not	be	obvious	on	visual	inspection.	Patients	usually	report	headache,	fevers,	malaise,	and	myalgias	accompanying	the	primary	genital	infection.	Nonprimary	initial	infections	with	HSV-2	in	patients	already	infected	with	HSV-1
tend	to	be	milder.	Recurrent	buttock	lesions	Recurrent	Episodes	Recurrences	are	more	frequent	with	genital	HSV-2	infection	than	with	HSV-1,	thus	underscoring	the	need	to	differentiate	the	infecting	virus.	Most	patients	with	genital	HSV-2	infection	and	around	50%	of	those	with	genital	HSV-1	infection	experience	a	recurrence	within	1	year	of	the
first	episode.	Among	patients	who	experience	recurrences,	those	with	genital	HSV-1	typically	have	a	median	of	one	recurrence	in	the	first	year	of	infection,	and	only	a	few	afterward.	In	contrast,	patients	with	genital	HSV-2	have	a	median	of	four	recurrences	per	year,	and	20%	have	more	than	10	recurrences	in	the	first	year	after	a	primary	episode.
Over	many	years,	most	patients	will	notice	a	slight	decrease	in	the	frequency	of	recurrences.	With	reactivation	of	either	virus,	patients	frequently	report	a	local	prodrome	that	consists	of	itching,	tingling,	or	pain	before	the	development	of	a	frank	lesion.	Recurrent	episodes	tend	to	be	milder	and	shorter	than	the	primary	episode,	lasting	4	to	7	days,	on
average.	Compared	with	the	primary	episode,	patients	have	fewer	lesions,	usually	in	a	unilateral	distribution,	and	typically	lack	systemic	symptoms	(see	Figure	55-1).	Recurrent	lesions	can	occur	on	or	near	the	genitalia,	and	HSV	infection	should	always	be	considered	during	evaluation	of	lower	abdominal,	lower	back,	thigh,	or	buttock	sores.	In	men,
recurrences	typically	occur	on	the	shaft	of	the	penis,	not	on	the	glans	or	in	the	urethra.	In	women,	recurrences	often	occur	on	the	vulva.	Recurrent	lesions	can	also	affect	the	perianal	area	in	both	sexes,	even	in	patients	without	a	history	of	receptive	anal	intercourse,	because	of	the	shared	nerve	supply	with	other	genital	sites	of	primary	infection.	As
with	primary	infection,	atypical	presentations	are	common.	Patients	and	clinicians	often	confuse	genital	herpes	sores	with	minor	superficial	trauma	(e.g.,	penis	caught	in	the	zipper	or	trauma	from	intercourse),	tinea	cruris,	vulvovaginal	candidiasis,	or	other	irritating	skin	abnormalities.	The	triggers	for	recurrent	episodes	are	incompletely	understood;
patients	sometimes	report	local	trauma,	sunlight,	and	fever,	although	there	is	usually	no	identifiable	predisposing	event.	Psychological	stress	has	also	been	reported	as	a	trigger,	and	animal	data	support	the	concept	of	stress	resulting	in	HSV	reactivation.	The	frequency	and	severity	of	recurrent	genital	herpes	is	significantly	increased	in
immunocompromised	persons	such	as	HIV-infected	and	transplant	patients,	highlighting	the	role	of	cellular	immunity	in	containing	HSV	infection.	Periodic	asymptomatic	reactivation	and	shedding	of	virus	are	universal	features	of	HSV-1–	and	HSV-2–seropositive	individuals,	even	those	lacking	a	prior	history	of	symptoms.	Asymptomatic	shedding	of
HSV	has	been	detected	to	occur	as	frequently	as	1	day	in	4	in	some	studies.	Recent	research	has	established	that	most	shedding	episodes	are	short,	with	about	half	lasting	less	than	12	hours.	Shedding	episodes	of	longer	duration	are	more	likely	to	produce	clinical	disease.	Differential	Diagnosis	HSV-2	is	by	far	the	most	common	cause	of	genital	ulcer
disease,	and	genital	herpes	should	always	be	considered	in	persons	with	a	compatible	presentation.	The	differential	diagnosis	of	genital	sores	includes	genital	herpes,	primary	syphilis,	chancroid,	and	lymphogranuloma	venereum	(LGV).	Some	genital	herpes	CHAPTER	55â•‡	•â•‡	Herpes	Simplex	Virus	Genital	Infection	313	lesions	are	occasionally
confused	with	herpes	zoster,	especially	if	they	occur	at	a	nongenital	site.	Laboratory	testing	is	required	for	definitive	diagnosis.	It	is	important	to	note	that	in	both	sexes	genital	herpes	can	manifest	with	only	mild	discomfort	and	dysuria,	as	can	genital	Neisseria	gonorrhoeae	and	Chlamydia	trachomatis	infections.	Given	the	high	prevalence	of	these
infections	in	patients	seeking	care	for	STDs,	screening	for	them	is	appropriate	in	all	patients	in	whom	genital	herpes	is	a	consideration.	Urethritis	caused	by	HSV	infection	will	not	respond	to	antibiotics.	Rarely,	lesions	caused	by	human	papillomavirus	or	scabies	may	be	confused	with	genital	herpes	infection.	Finally,	malignancies	such	as	squamous
cell	carcinoma	and	inflammatory	conditions	including	fixed	drug	eruption,	Behçet’s	disease,	and	mucocutaneous	manifestations	of	Crohn’s	disease	should	be	considered	in	patients	with	persistent	ulcerative	lesions.	If	the	initial	evaluation	of	a	persistent	genital	lesion	is	negative,	a	biopsy	should	be	considered.	The	differential	diagnosis	for	proctitis,
beyond	genital	herpes,	is	mainly	limited	to	N.	gonorrhoeae	and	LGV	strains	of	C.	trachomatis,	although	streptococcal	and	staphylococcal	soft-tissue	infections	of	the	anus,	anal	fissures,	and	perianal	abscesses	should	be	considered.	Complications	Important	complications	of	genital	herpes	include	aseptic	meningitis	and	disseminated	infection.	Some
degree	of	central	nervous	system	involvement	occurs	in	many	primary	HSV	infections,	although	the	need	for	hospitalization	is	uncommon.	Aseptic	meningitis	as	a	complication	of	genital	herpes	in	adults	is	seen	more	often	with	HSV-2	than	HSV-1	and	is	characterized	by	fever,	severe	headache,	stiff	neck,	photophobia,	and	vomiting.	Onset	usually
occurs	within	10	to	14	days	of	the	primary	genital	lesion.	The	cerebrospinal	fluid	(CSF)	shows	a	lymphocytic	pleocytosis	with	mild	elevation	of	protein,	and	the	CSF	glucose	is	often	normal.	Diagnosis	should	be	confirmed	with	deoxyribonucleic	acid	(DNA)	amplification	testing	for	HSV	in	the	CSF.	Central	nervous	system	involvement	in	genital	herpes
infections	typically	has	a	benign	prognosis,	although	it	can	recur	and	is	an	indication	for	long-term	suppressive	antiviral	therapy.	Mollaret’s	meningitis,	or	idiopathic	benign	recurrent	lymphocytic	meningitis,	is	now	considered	to	be	caused	by	recurrent	HSV-2	infection.	Other	possible	neurologic	sequelae	of	genital	herpes	include	hyperesthesia	and
anesthesia	in	affected	sacral	dermatomes,	urinary	retention,	and	transverse	myelitis.	Herpes	encephalitis	is	a	life-threatening	infection	requiring	hospitalization	and	intravenous	acyclovir,	but	it	arises	as	a	complication	of	orolabial	HSV-1	infection.	Disseminated	herpes	simplex	infections	are	also	lifethreatening	and	can	occur	as	sequelae	of	genital
infections.	They	happen	most	frequently	in	immunocompromised	patients,	but	they	have	also	been	described	in	primary	infections	of	normal	hosts,	even	in	the	setting	of	acyclovir	therapy.	Hepatitis	is	common	with	visceral	dissemination.	The	diagnosis	of	herpes	simplex	hepatitis	is	often	missed,	and	subsequent	mortality	is	high.	Cutaneous	vesicular
lesions	may	be	seen	with	dissemination	but	are	not	necessarily	the	dominant	feature.	Patients	with	disseminated	herpes	infection	are	very	ill	and	require	emergent	hospitalization	with	intravenous	antiviral	therapy,	even	in	the	absence	of	definitive	diagnosis.	314	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	Although	patients	are	often
concerned	about	cancer	risk,	HSV	infections	are	not	associated	with	the	development	of	malignancy.	NEONATAL	HERPES	Neonatal	herpes	is	an	infrequent	but	devastating	consequence	of	maternal	genital	herpes	infection.	Most	cases	result	from	neonatal	exposure	to	HSV-1	or	HSV-2	in	the	birth	canal	at	delivery.	The	highest	risk	to	the	neonate
occurs	when	the	mother	acquires	primary	or	nonprimary	initial	genital	herpes	infection	late	in	pregnancy.	In	such	cases,	the	risk	may	arise	from	the	absence	of	circulating	maternal	antibodies	or	from	high	maternal	mucosal	viral	load	in	the	early	stages	of	infection.	Viral	transmission	to	the	neonate	most	commonly	occurs	with	asymptomatic	shedding.
Reactivation	of	genital	HSV	acquired	before	the	third	trimester	can	also	lead	to	neonatal	infection,	but	this	occurs	infrequently.	Other	factors	that	contribute	to	neonatal	risk	include	prolonged	time	with	ruptured	membranes	and	mucocutaneous	injury	to	the	neonate	at	birth;	both	provide	a	portal	of	entry	for	the	virus.	Prevention	strategies	for
neonatal	herpes	are	discussed	later.	GENITAL	HERPES	AND	HIV	As	noted	earlier,	HIV-infected	patients	have	very	high	rates	of	HSV-2	infection.	This	is	true	partially	because	of	risk	factors	that	characterize	both	infections,	but	also	because	genital	HSV-2	increases	the	risk	of	HIV	acquisition,	and	HIV	infection	may	increase	the	risk	of	HSV-2
acquisition.	Genital	ulcerations	facilitate	HIV	exposure,	and	the	inflammatory	infiltrate	of	herpetic	lesions	is	rich	in	HIV	target	cells.	Patients	co-infected	with	HIV	and	HSV-2	have	more	frequent	clinical	recurrences	of	genital	herpes	and	substantially	increased	rates	of	asymptomatic	shedding	of	HSV-2.	In	addition,	HSV-2	reactivation	leads	to	increased
plasma	HIV	RNA	and	increased	HIV	mucosal	shedding.	Given	the	burden	of	HSV-2	in	HIV	infected	persons,	it	is	reasonable	to	test	these	patients	for	HSV	infection	and	consider	long-term	suppressive	therapy	even	in	the	absence	of	a	recurrence	history.	Epidemiologic	data	suggest	that	HSV-2	infection	increases	risk	for	both	acquisition	and
transmission	of	HIV	via	several	plausible	biologic	mechanisms,	but	recent	large	randomized	controlled	trials	have	failed	to	show	a	benefit	of	suppressive	therapy	with	acyclovir	in	reducing	either	acquisition	or	transmission	of	HIV.	However,	suppressive	acyclovir	therapy	has	shown	a	modest	benefit	in	slowing	HIV	disease	progression	in	individuals	co-
infected	with	HIV	and	HSV-2	who	are	not	on	antiretroviral	therapy.	PATHOPHYSIOLOGY	Both	types	of	HSV	have	tropisms	for	epithelial	cells	and	neurons.	New	infection	occurs	with	viral	entry	via	mucosal	surfaces	or	skin	breaks	and	penetration	into	the	epithelial	layers.	Viral	replication	in	epidermal	and	dermal	cells	leads	to	cytolysis	and	release	of
large	quantities	of	new	virus	that	subsequently	spread	locally	to	neighboring	epithelial	cells	as	well	as	to	sensory	and	autonomic	nerve	endings.	Epithelial	cell	death	and	detachment	caused	by	this	process	lead	to	lesion	formation.	Vesicular	lesions	contain	cell	debris,	inflammatory	cells,	and	free	virus.	The	histology	is	notable	for	epithelial	cell	necrosis
with	basal	ulceration	or	vesicle	formation,	multinucleated	giant	cells	with	intranuclear	viral	inclusions,	and	an	inflammatory	infiltrate	of	CD4and	CD8-receptor–positive	T	cells	as	well	as	neutrophils.	After	infecting	peripheral	nerve	endings,	virus	migrates	up	the	axons	and	replicates	in	nerve	cell	bodies	in	the	lumbosacral	nerve	root	ganglia	but	is	not
thought	to	cause	nerve	cell	death.	In	primary	infection,	virus	spreads	within	the	ganglia	and	down	the	axons	of	newly	infected	nerve	cells	to	cause	lesions	at	other	mucocutaneous	sites.	Thus	the	lesions	in	primary	infection	are	distributed	across	the	territory	of	multiple	nerves,	and	recurrent	lesions	can	occur	at	sites	different	from	the	original	site	of
inoculation.	After	genital	infection,	HSV	establishes	latency	in	the	lumbosacral	nerve	root	ganglia,	where	it	persists	throughout	the	life	of	the	host.	Successful	evasion	of	the	immune	response	results	in	periodic	viral	reactivation,	and	reactivated	virus	migrates	down	the	axon	to	mucocutaneous	sites	at	or	near	the	original	site	of	infection.	Asymptomatic
shedding	of	virus	at	these	peripheral	sites	is	frequent.	Clinical	recurrences	are	associated	with	an	increased	quantity	of	virus	and	viral	spread	within	the	epithelium	to	a	degree	sufficient	to	cause	noticeable	lesions.	Autonomic	nerves	are	also	infected	by	HSV,	but	for	unclear	reasons	viral	reactivation	from	autonomic	nerves	seems	to	be	rare.	The
mechanisms	of	latency	and	the	biologic	determinants	of	recurrent	episodes	of	genital	herpes	versus	asymptomatic	shedding	are	incompletely	understood.	As	noted	earlier,	patients	occasionally	report	triggers	for	clinical	recurrence,	but	the	manner	in	which	these	triggers	lead	to	clinical	disease	is	unclear.	Only	one	HSV	DNA	transcript	is	expressed	in
latently	infected	nerve	cells,	and	it	produces	no	protein	but	rather	seems	to	regulate	or	suppress	transcription	of	other	viral	genes.	The	factors	that	lead	to	viral	reactivation	and	influence	the	quantity	of	virus	released	are	unknown.	When	clinical	lesions	do	form,	CD4receptor–positive	T	cells	and	neutrophils	are	found	early	in	the	local	inflammatory
infiltrate.	Research	has	shown	that	infiltration	of	HSV-2–specific	CD8-receptor–positive	T	cells	into	lesions	is	associated	with	local	viral	clearance.	These	cells	persist	for	weeks	after	lesion	healing.	It	is	interesting	to	note	that	several	viral	gene	products	have	been	shown	to	have	immunomodulatory	activity	that	may	contribute	to	latency	and	recurrent
disease.	LABORATORY	TESTING	Clinical	diagnosis	of	genital	herpes	has	low	sensitivity	and	specificity;	therefore	confirmatory	laboratory	testing	is	essential.	Patients	with	active	genital	lesions	or	a	history	of	recurrences	should	be	tested	to	make	the	diagnosis	of	HSV	disease	and,	if	needed,	to	exclude	other	causes	of	genital	ulcers.	Testing	should	be
performed	with	a	methodology	that	will	distinguish	HSV-1	and	HSV-2	(“type-specific”	testing),	as	this	will	inform	the	prognosis	for	recurrences.	Several	testing	options	are	available	(Table	55-1).	If	the	clinical	presentation	is	strongly	suggestive	of	genital	herpes,	treatment	should	begin	before	the	test	results	return	or	if	laboratory	testing	is	not	readily
available.	Because	CHAPTER	55â•‡	•â•‡	Herpes	Simplex	Virus	Genital	Infection	Table	55-1â•‡	Diagnostic	Tests	for	Genital	Herpes	METHOD*	CLINICAL	UTILITY	LIMITATIONS	Positive	HSV-2	serology	indicates	genital	herpes	infection.	Isolated	positive	HSV-1	serology	may	indicate	genital	infection.‡	Takes	2-12	weeks	to	turn	positive;	likely	negative
during	acute	infection.	Does	not	test	lesions	directly.	PCR	Most	sensitive	test	to	diagnose	lesions.	Swab	vesicle	fluid	or	ulcer	base	to	obtain	specimen.	Not	widely	available.	Culture	Use	to	diagnose	lesions.	Specimen	collection	as	with	PCR.	Low	sensitivity,	especially	in	old	or	recurrent	lesions.	Serology	†	HSV,	Herpes	simplex	virus;	PCR,	polymerase
chain	reaction.	*All	methods	shown	can	differentiate	HSV-1	and	HSV-2.	Such	typing	should	be	ordered	routinely.	†	Serology	=	type-specific	HSV	glycoprotein	G	serology.	‡	A	positive	HSV-1	serology	may	be	challenging	to	interpret	in	a	person	who	lacks	a	history	of	genital	or	oral	herpes.	HSV-2	is	one	of	the	most	common	STDs,	routine	HSV	serologic
testing	should	be	offered	to	persons	undergoing	comprehensive	STD	screening,	as	well	as	those	with	HIV.	Serologic	testing	for	HSV-1	and	HSV-2	provides	evidence	of	past	infection	and	is	commercially	available.	Type-specific	serologic	testing	identifies	immunoglobulin	G	(IgG)	antibodies	to	viral	glycoprotein	G,	which	differs	between	HSV-1	and	HSV-
2,	allowing	providers	to	distinguish	these	infections.	No	reliable	HSV	IgM	antibody	testing	is	commercially	available	to	diagnose	acute	or	recent	infection.	Most	type-specific	serologic	assays	have	high	specificity	(>96%),	although	false-positive	results	are	possible	in	low-prevalence	populations.	The	sensitivity	ranges	from	80%	to	98%	in	various
studies,	and	occasional	false-negative	results	can	also	occur.	In	acute	HSV	infection,	results	of	routine	serologic	testing	for	HSV-1	and	HSV-2	will	be	negative	because	the	IgG	antibody	response	is	delayed	and	seroconversion	takes	2	to	12	weeks.	Accordingly,	a	negative	antibody	test	result	in	early	infection	does	not	rule	out	the	diagnosis	of	HSV,	and
repeat	testing	may	be	indicated	if	there	is	a	high	suspicion	for	genital	herpes.	In	addition	to	laboratorybased	serologic	testing,	rapid	“bedside”	tests	have	been	developed	for	HSV-2	that	have	high	sensitivity	and	specificity.	The	gold	standard	for	HSV	antibody	testing	is	the	University	of	Washington	Western	Blot	assay.	HSV-1	seropositivity	is	frequently
a	result	of	primary	oral	infection,	but	serologic	testing	does	not	distinguish	the	site	of	infection.	Serologic	evidence	of	HSV-2,	however,	is	virtually	always	indicative	of	genital	infection.	Given	the	high	prevalence	of	genital	herpes,	the	combination	of	compatible	genital	ulcer	disease	and	serologic	evidence	of	HSV-2	infection	is	sufficient	to	make	the
diagnosis.	Persons	with	HSV-2	antibodies	but	without	any	current	symptoms	are	still	considered	to	have	genital	herpes	and	can	transmit	the	infection	to	sexual	partners	and,	for	women,	to	neonates.	315	Because	of	the	inherent	limitations	of	serologic	testing,	additional	laboratory	workup	may	be	indicated	in	some	symptomatic	individuals.	Direct
testing	of	the	lesion	can	be	done	with	DNA	amplification	testing	or	viral	culture.	The	most	sensitive	tests	are	based	on	polymerase	chain	reaction	(PCR)	amplification	of	viral	DNA	obtained	with	a	swab	from	a	lesion.	HSV	PCR	is	available	in	many	laboratories	and	often	is	used	for	CSF	testing,	but	it	can	also	be	used	for	the	diagnosis	of	genital	ulcer
disease.	One	caveat	is	that	HSV-infected	patients	can	have	asymptomatic	shedding	of	the	virus	even	with	genital	lesions	from	another	cause,	although	this	situation	is	unusual.	If	the	clinical	presentation	is	highly	suggestive	of	an	alternative	diagnosis,	this	should	not	necessarily	be	excluded	based	on	a	positive	HSV	PCR	test	alone.	Viral	culture	from
affected	lesions	is	very	specific	but	is	substantially	less	sensitive	than	PCR.	Furthermore,	the	sensitivity	of	culture	decreases	significantly	with	recurrences	and	healed	lesions,	in	comparison	with	HSV	PCR.	Type-specific	fluorescent	antibody	(FA)	tests	can	be	used	to	test	cellular	material	from	HSV	lesions	but	have	largely	been	eclipsed	by	other	testing
methods.	A	Tzanck	smear	from	the	base	of	a	herpes	lesion	may	show	viral	inclusion	bodies,	but	these	are	nonspecific	and	the	test	has	limited	clinical	utility	compared	with	newer	methods.	If	genital	herpes	is	suspected,	providers	can	collect	samples	for	these	tests	by	unroofing	a	vesicle	with	an	18-gauge	needle	and	rubbing	its	base	with	a	swab	where
the	virus	is	replicating	in	epithelial	cells.	Intact	vesicles	may	not	be	present,	but	ulcer	bases	can	still	harbor	virus.	The	procedure	can	be	briefly	uncomfortable,	and	the	sensitivity	of	the	diagnostic	tests	may	be	decreased	if	specimen	collection	is	inadequate	because	of	patient	discomfort.	With	a	compatible	lesion,	if	the	PCR	assay	result	or	culture	is
positive,	clinicians	can	be	confident	in	the	diagnosis	of	genital	herpes.	In	this	setting	a	negative	serologic	test	result	with	positive	PCR	assay	result	or	culture	suggests	primary	genital	herpes	infection.	Some	laboratories	require	additional	requests	to	perform	HSV	typing	by	culture	or	PCR;	typing	should	be	ordered	routinely,	as	it	is	essential	for
discussing	the	prognosis.	MANAGEMENT	As	with	other	chronic	diseases	and	STDs,	management	of	genital	herpes	involves	counseling	patients	in	addition	to	providing	appropriate	medical	therapy	to	treat	episodes	and	suppress	recurrences.	Both	counseling	and	medical	therapy	have	implications	for	controlling	the	transmission	of	genital	herpes	of
which	providers	should	be	aware.	Prevention	of	infection	in	sexually	active	patients,	reproductive-aged	women,	and	the	partners	of	infected	individuals	is	an	important	aspect	of	the	management	of	genital	herpes.	Counseling	With	any	diagnosis	of	genital	herpes,	providers	should	counsel	their	patients	about	the	meaning	of	test	results,	the	natural
history	of	HSV	infection,	transmission	risks,	and	treatment	options.	Counseling	may	need	to	take	place	at	a	visit	subsequent	to	initial	diagnosis,	as	patients	often	cannot	comprehend	additional	information	beyond	the	diagnosis	of	genital	herpes	at	that	time.	Patients	will	want	to	know	about	the	risk	and	severity	of	316	SECTION	VIâ•‡	•â•‡	Sexually
Transmitted	Infections	recurrences	as	well	as	possible	complications.	They	are	frequently	concerned	about	transmitting	the	infection	to	their	sex	partners	and	should	be	informed	that	transmission	can	occur	even	in	the	absence	of	active	lesions.	Sex	partners	should	be	aware	that	they	might	already	be	infected	even	if	they	have	no	symptoms.	It	is
appropriate	to	recommend	the	following	to	infected	individuals:	disclosure	of	genital	herpes	diagnosis	to	sex	partners,	avoidance	of	sex	if	active	lesions	or	prodrome	symptoms	are	present,	use	of	suppressive	antiviral	therapy	when	in	a	relationship	with	a	susceptible	partner,	and	condom	use.	These	measures	decrease	but	do	not	eliminate	the	risk	of
transmission.	The	possibility	of	neonatal	herpes	should	be	discussed	with	all	patients,	including	men.	The	risk	of	neonatal	herpes	is	greatest	for	infants	born	of	women	newly	infected	late	in	pregnancy.	Because	genital	herpes	can	have	implications	for	management	at	delivery,	the	diagnosis	should	be	conveyed	to	the	obstetrician	and	the	pediatrician	of
the	newborn.	Reproductive	ability	is	not	compromised	by	genital	herpes	infection.	Medical	Therapy	There	are	several	treatment	options	for	primary	and	recurrent	genital	herpes	as	well	as	for	viral	suppression	(Table	55-2).	Antiviral	therapy	can	be	administered	for	an	individual	episode	of	HSV,	or	daily	to	abrogate	most	subsequent	recurrences	during
the	therapy.	In	patients	with	a	clinical	syndrome	compatible	with	a	primary	or	nonprimary	first	episode	of	genital	herpes,	antiviral	therapy	should	be	administered	even	before	diagnostic	testing	is	completed,	as	it	reduces	the	severity	of	primary	infection	and	prevents	neurologic	complications.	The	antiviral	medications	acyclovir,	valacyclovir,	and
famciclovir	have	all	been	shown	to	reduce	the	severity	and	duration	of	genital	herpes	symptoms.	These	agents	form	nucleoside	analogues	in	infected	cells	that	impair	the	function	of	the	viral	DNA	polymerase,	thereby	halting	viral	replication.	Human	polymerases	are	unaffected.	Valacyclovir	is	the	prodrug	of	acyclovir,	and	famciclovir	is	the	prodrug	of
penciclovir.	The	prodrugs	are	available	only	in	oral	form	but	are	more	efficiently	absorbed	in	the	digestive	tract	than	acyclovir	or	penciclovir,	thus	allowing	less	frequent	administration.	Acyclovir	is	available	in	intravenous,	oral,	and	topical	formulations.	Initial	intravenous	acyclovir	therapy	may	be	necessary	for	very	severe	primary	genital	herpes
cases,	immunocompromised	patients,	and	patients	with	complications	of	genital	infection.	Acyclovir,	valacyclovir,	and	famciclovir	are	typically	well	tolerated.	Rarely,	renal	dysfunction	caused	by	crystallization	of	drug	in	the	renal	tubules	can	be	seen	in	patients	receiving	intravenous	acyclovir,	usually	for	other	indications	and	in	patients	with	comorbid
conditions.	Type	1	allergic	responses	to	acyclovir	have	also	been	reported,	and	desensitization	has	been	used	successfully.	Long-term	acyclovir	use	is	safe,	and	no	laboratory	monitoring	is	needed.	Fewer	long-term	data	are	available	for	valacyclovir	and	famciclovir.	Acyclovir-resistant	HSV-2	is	infrequent	and	almost	always	occurs	in	severely
immunocompromised	patients	who	have	received	prolonged	antiviral	therapy.	Resistance	is	not	a	concern	in	immunocompetent	hosts,	even	when	they	are	on	long-term	suppressive	therapy.	Resistance	testing	is	indicated	in	cases	of	clinical	failure	of	antiviral	therapy,	however.	In	immunocompromised	patients	with	documented	or	suspected	acyclovir
resistance,	intravenous	foscarnet	should	be	administered.	Such	patients	should	be	managed	in	conjunction	with	an	expert.	If	intravenous	foscarnet	is	contraindicated	because	of	renal	failure,	anecdotal	reports	suggest	that	topical	foscarnet,	cidofovir,	or	imiquimod	may	be	of	benefit.	Topical	therapies	for	genital	herpes,	such	as	topical	acyclovir,	have
not	otherwise	been	shown	to	have	substantial	clinical	utility.	Antiviral	therapy	does	not	eradicate	HSV	from	the	body	and	will	not	prevent	the	virus	from	establishing	latency,	nor	will	it	abrogate	future	recurrences	once	therapy	is	stopped.	Primary	genital	herpes	outbreaks	should	be	treated	for	7	to	10	days,	but	a	longer	course	may	be	used	if	lesions
persist	or	in	immunocompromised	patients.	Recurrent	episodes	can	be	Table	55-2â•‡Oral	Treatment	Options	for	Genital	Herpes	First	episode,	all	hosts	Recurrent	Episodes	Normal	host	Immunocompromised	Suppression	Normal	host	Immunocompromised	ACYCLOVIR	VALACYCLOVIR	FAMCICLOVIR	400â•¯mg	three	times	a	day	for	7-10	days*
200â•¯mg	five	times	a	day	for	7-10	days	1000â•¯mg	twice	a	day	for	7-10	days	250â•¯mg	three	times	a	day	for	7-10	days	400â•¯mg	three	times	a	day	for	5	days	800â•¯mg	twice	a	day	for	5	days	800â•¯mg	three	times	a	day	for	2	days	500â•¯mg	twice	a	day	for	3	days†	1000â•¯mg	daily	for	5	days	400â•¯mg	three	times	a	day	up	to	800â•¯mg	five	times	a
day	for	5-10	days	1000â•¯mg	twice	a	day	up	to	1000â•¯mg	three	times	a	day	for	5-10	days	125â•¯mg	twice	a	day	for	5	days	1000â•¯mg	twice	a	day	for	1	day	500â•¯mg	twice	a	day	up	to	750â•¯mg	three	times	a	day	for	5-10	days	400â•¯mg	twice	a	day	400-800â•¯mg	two	to	three	times	a	day	500-1000â•¯mg	once	a	day	500â•¯mg	twice	a	day	250â•¯mg
twice	a	day	500â•¯mg	twice	a	day	Adapted	from	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases	treatment	guidelines,	2006,	MMWR	Recomm	Rep	55:1-94,	2006.	*All	durations	may	be	extended	for	persistent	disease.	†	May	be	less	effective	than	other	regimens	in	patients	with	>10
recurrences	a	year.	CHAPTER	55â•‡	•â•‡	Herpes	Simplex	Virus	Genital	Infection	treated	with	a	shorter	course.	The	standard	approach	is	5	days,	although	recent	studies	have	found	success	with	higher-dose	therapy	and	shorter	durations.	Patients	opting	for	episodic	therapy	should	be	encouraged	to	have	medication	on	hand	and	to	begin	therapy	as
soon	as	they	notice	prodromal	symptoms.	Prompt	initiation	of	antiviral	medication	results	in	reduction	in	the	duration	of	recurrences	by	1	to	2	days,	although	if	therapy	is	initiated	early,	the	episode	may	be	aborted	and	never	progress	to	the	lesion	stage.	Suppressive	therapy	should	be	offered	as	an	option	for	all	patients	with	genital	HSV-2	infection.
Characteristics	that	strongly	support	the	use	of	suppressive	therapy	include	frequent	recurrences,	psychologically	or	physically	bothersome	recurrences,	or	a	susceptible	partner.	Suppressive	therapy	has	been	shown	to	reduce	the	frequency	of	asymptomatic	shedding,	and	when	given	to	patients	with	a	history	of	genital	herpes,	it	reduces	by	half	the
risk	of	transmission	of	HSV-2	to	sexual	partners	in	heterosexual	couples.	Asymptomatic	source	patients	and	homosexual	couples	were	not	included	in	the	transmission	study,	but	if	there	is	a	susceptible	partner,	suppressive	therapy	should	be	considered	for	HSV-2–infected	persons	in	these	situations	as	well.	Patients	with	recurrent	aseptic	meningitis
symptoms	also	benefit	from	long-term	suppressive	therapy.	The	need	for	continued	suppressive	therapy	should	be	assessed	in	a	discussion	with	the	patient,	but	it	is	not	necessary	to	interrupt	therapy	in	a	patient	who	continues	to	desire	daily	antiviral	treatment.	PREVENTION	AND	CONTROL	In	the	United	States,	a	prevention	strategy	for	genital
herpes	has	not	been	designed	and	may	not	be	possible	without	an	effective	prophylactic	vaccine.	Therefore	prevention	can	be	considered	only	in	the	setting	of	patient	management	rather	than	as	a	public	health	intervention.	In	sexually	active	individuals,	practicing	safer	sex	can	decrease	the	risk	of	infection.	As	noted	earlier,	condom	use	has	been
shown	to	decrease	transmission.	In	serodiscordant	couples,	the	risk	of	transmission	is	decreased	but	not	eliminated	when	the	partner	with	genital	herpes	is	treated	with	daily	antiviral	therapy.	Long-term	suppressive	therapy	should	be	offered	to	such	couples	hoping	to	mitigate	the	risk	of	transmission.	Suppressive	antiviral	therapy	may	also	have	a
benefit	in	reducing	transmission	from	infected	patients	who	have	multiple	sex	partners,	although	this	has	not	been	evaluated.	The	risk	of	neonatal	herpes	can	be	decreased	with	various	strategies.	Susceptible	pregnant	women	should	avoid	sexual	317	contact	with	infected	partners	during	the	third	trimester.	Suppressive	therapy	for	the	partner	may
reduce	the	risk	of	infection,	but	pregnant	women	may	have	heightened	susceptibility,	and	data	on	the	efficacy	of	this	approach	are	lacking.	The	risk	of	neonatal	transmission	can	be	decreased	with	cesarean	section	before	membrane	rupture	in	women	who	are	actively	shedding	virus,	but	current	management	strategies	do	not	identify	such	women.
Suppressive	therapy	starting	at	week	36	of	gestation	has	been	shown	to	reduce	the	risk	of	cesarean	sections	done	because	of	HSV	lesions	at	delivery,	but	it	is	unknown	if	it	has	any	effect	on	neonatal	herpes;	failures	to	prevent	neonatal	herpes	have	been	reported.	Acyclovir	and	probably	valacyclovir	can	be	used	safely	during	pregnancy.	Vaccination	is
likely	the	key	to	genital	herpes	prevention.	An	HSV	vaccine	must	reduce	the	incidence	of	infection	and	viral	shedding	in	breakthrough	infections	to	have	a	public	health	impact.	Currently,	there	is	no	commercially	available	vaccine	for	either	HSV-1	or	HSV-2.	An	experimental	HSV-2	vaccine	that	showed	promise	in	earlier	trials	in	preventing	infection	of
women	seronegative	for	both	HSV-1	and	HSV-2	was	recently	found	to	be	ineffective	in	a	large	clinical	trial.	SUMMARY	Genital	herpes	infections	are	widespread	and	cause	patients	significant	distress.	The	spectrum	of	disease	is	broad,	ranging	from	latent	infection	with	only	asymptomatic	viral	shedding	to	significant	recurrent	painful	ulcerations.
Many	patients	have	atypical	symptoms,	and	genital	herpes	should	be	considered	in	any	comprehensive	evaluation	of	skin	lesions	occurring	on	or	near	the	external	genitalia	and	in	any	workup	for	STDs.	Several	laboratory	methods	are	available	to	make	an	accurate	diagnosis	of	genital	herpes,	and	these	methods	should	be	used	to	confirm	clinically
consistent	lesions.	Effective	antiviral	therapies	are	available	to	treat	primary	and	recurrent	disease,	and	both	medical	and	behavioral	strategies	can	reduce	the	risk	of	sexual	transmission	of	the	infection.	ACKNOWLEDGMENTS	Drs.	Moss	and	Wald	would	like	to	acknowledge	the	assistance	of	Michael	Remington,	PA,	in	reviewing	the	manuscript.	This
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www.ashastd.org/herpes/herpes_overview.cfm.	Accessed	August	5,	2010.	An	online	resource	for	patients	seeking	information	about	genital	herpes.	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases	treatment	guidelines,	2006,	MMWR	Recomm	Rep	55:1-94,	2006.	Evidence-based	treatment
guidelines	for	genital	herpes	and	other	STDs.	Corey	L:	Herpes	simplex	virus.	In	Mandell	GL,	Bennet	JE,	Doli	R,	eds:	Principles	and	practice	of	infectious	diseases,	ed	6,	Philadelphia,	2005,	Churchill	Livingstone,	pp	1762-1780.	A	comprehensive	review	of	sexually	transmitted	HSV	infections	in	humans.	Gupta	R,	Warren	T,	Wald	A:	Genital	herpes,	Lancet
370:2127-2137,	2007.	A	detailed	review	of	the	pathophysiology,	natural	history,	and	diagnosis	of	genital	herpes.	Human	Immunodeficiency	Virus	and	Acquired	Immunodeficiency	Syndrome	Shireesha	Dhanireddy	ABSTRACT	Human	immunodeficiency	virus	(HIV)	infection	is	a	sexually	transmitted	disease	(STD).	HIV	was	first	recognized	in	the	early
1980s	in	the	United	States	when	gay	men	manifested	an	unusual	pneumonia	caused	by	Pneumocystis	carinii	(now	Pneumocystis	jiroveci),	but	its	origins	trace	back	to	Africa.	Since	its	discovery	in	the	1980s,	the	disease	has	reached	far	and	wide	in	its	scope,	affecting	millions	of	people	worldwide.	Most	infected	persons	remain	asymptomatic	for	years
after	acquiring	HIV,	but	as	immune	function	diminishes,	clinical	manifestations	from	opportunistic	infections	appear.	Treatment	for	HIV	has	improved	dramatically	over	the	past	two	decades,	with	markedly	enhanced	antiviral	efficacy,	decreased	pill	burden,	and	improved	side	effect	profiles	of	medications.	With	these	improved	treatments,	mortality
from	HIV	has	greatly	declined	in	the	United	States,	where	for	most	affected	persons	HIV	is	now	managed	as	a	chronic	disease.	Despite	these	advances,	HIV	remains	a	globally	devastating	disease,	and	aggressive	treatment	and	prevention	programs	are	still	needed	to	control	the	epidemic.	GEOGRAPHIC	DISTRIBUTION	AND	MAGNITUDE	OF
DISEASE	BURDEN	Over	33	million	people	worldwide	are	currently	living	with	HIV,	with	2.7	million	new	infections	and	2	million	deaths	occurring	annually.	The	latest	World	Health	Organization	(WHO)	data	indicate	that	the	overall	incidence	globally	has	slightly	decreased	from	its	peak	incidence	in	1996.	Despite	this	slight	decline,	huge	geographic
variations	in	disease	incidence	exist.	Patients	living	in	low-	and	middle-income	countries	account	for	97%	of	the	new	infections	that	occur	annually.	The	disease	is	most	concentrated	in	sub-Saharan	Africa,	where	over	22	million	people	are	living	with	HIV	and	1.9	million	people	are	infected	yearly,	which	contributes	to	71%	of	new	infections	globally.
Areas	with	increasing	incidence	include	Eastern	Europe,	Central	Asia,	and	sub-Saharan	Africa.	Nearly	half	of	new	infections	occur	in	adolescents	and	young	adults	15	to	24	years	of	age.	The	number	of	deaths	has	decreased	in	Western	countries	but	remains	2	million	a	year	worldwide,	with	the	majority	of	deaths	in	resource-limited	settings.	In	the
United	States,	HIV	incidence	has	remained	unchanged	for	the	past	several	years,	with	55,000	new	infections	occurring	annually.	The	prevalence	continues	to	increase	as	people	are	living	longer	with	HIV.	Minority	populations,	particularly	African	Americans,	Hispanics,	and	Native	Americans,	are	disproportionately	affected.	Nearly	half	of	all	patients
diagnosed	56	with	HIV	in	the	United	States	are	African	American,	even	though	African	Americans	account	for	only	approximately	13%	of	the	population.	Unfortunately,	African	Americans	with	HIV	have	a	decreased	life	expectancy	compared	with	people	of	other	races,	likely	attributable	at	least	in	part	to	barriers	such	as	poverty	and	stigma,	which	can
delay	access	to	care.	Forty-six	percent	of	new	diagnoses	of	HIV	occurred	in	the	southern	United	States,	and	half	of	the	deaths	attributed	to	HIV	in	2007	occurred	in	that	same	region.	The	majority	of	HIV-infected	persons	in	the	South	are	African	American.	Hispanics	account	for	approximately	19%	of	new	diagnoses	of	HIV	in	the	United	States,	with
rates	three	times	higher	in	Hispanic	men	compared	with	white	men	and	five	times	higher	in	Hispanic	women	compared	with	white	women.	RISK	FACTORS	Despite	ongoing	prevention	efforts,	new	cases	of	HIV	occur	at	alarming	rates	yearly	worldwide.	Unprotected	sexual	contact	remains	the	main	risk	factor.	In	the	United	States,	men	who	have	sex
with	men	(MSM)	remain	a	high-risk	group,	but	a	growing	number	of	heterosexual	transmissions	are	occurring	and	the	proportion	of	women	with	HIV	is	increasing.	Injection	drug	use	remains	a	risk	factor	as	well,	particularly	in	certain	regions	of	the	country,	such	as	Baltimore,	where	the	prevalence	of	HIV	in	injection	drug	users	remains	high.
Worldwide	transmission	of	HIV	is	primarily	through	sexual	intercourse,	but	vertical	transmission	still	occurs,	mostly	in	resource-limited	settings.	Rates	of	vertical	transmission	have	dropped	dramatically	in	the	United	States	since	the	advent	of	antiretroviral	therapy	(ART)	administered	to	infected	pregnant	women.	Without	ART,	perinatal	transmission
occurs	in	approximately	25%	of	HIV-positive	women.	Risk	during	pregnancy	is	5%	to	10%,	with	a	higher	risk	of	transmission	occurring	at	the	time	of	labor	and	delivery,	up	to	15%.	The	remainder	of	the	perinatal	risk	occurs	during	breastfeeding,	with	longer	duration	of	breastfeeding	resulting	in	greater	risk	of	transmission	to	the	child.	Before	1985,
when	testing	of	the	blood	supply	became	routine,	transfusion	of	blood	products	was	a	risk	factor	for	HIV	transmission.	Transfusion	is	no	longer	a	risk	factor	in	the	United	States,	but	a	significant	proportion	of	the	world’s	blood	supply	is	still	not	routinely	screened	for	blood-borne	pathogens,	and	transfusion	of	blood	products	remains	a	risk	factor	for
infection.	With	all	routes	of	transmission,	higher	viral	loads	result	in	a	higher	risk	of	transmission.	Data	from	studies	in	Uganda	on	HIV	serodiscordant	couples	have	shown	higher	rates	of	HIV	transmission	per	coital	act	in	early	and	late	stage	infection,	as	320	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	well	as	with	concomitant	genital	ulcer
disease	(mostly	related	to	herpes	simplex	infection).	Bacterial	vaginosis	has	also	been	associated	with	increased	risk	of	HIV	seroconversion.	Lack	of	male	circumcision	is	associated	with	increased	risk	of	transmission	of	HIV	infection	among	both	heterosexual	men	as	well	as	MSM.	Some	individuals	remain	HIV	negative	despite	repeated	exposure	to
HIV-infected	persons	either	through	high-risk	sexual	contact	or	occupational	exposure.	These	individuals	have	relative	resistance	to	HIV	infection	either	through	inherited	genetic	defects,	such	as	CCR5Δ32	mutation	(CCR5	is	a	chemokine	that	functions	as	a	co-receptor	for	HIV)	or	acquired	immune	mechanisms.	The	acquired	immune	mechanisms	that
result	in	decreased	acquisition	of	HIV	are	not	currently	well	understood	but	remain	an	area	of	active	research.	CLINICAL	FEATURES	The	clinical	features	of	HIV	are	generally	related	to	degree	of	immunosuppression,	and	patients	may	be	asymptomatic	for	many	years	before	presentation.	After	acute	infection,	most	HIV-infected	individuals	enter	a
clinically	latent	period	of	variable	duration,	but	typically	several	years.	HIV	viral	load	generally	reaches	a	set	point	within	1	year	of	acquisition,	but	CD4+	T-cell	counts	gradually	decrease	at	a	rate	of	approximately	50/mm3	per	year.	Patients	tend	to	become	more	symptomatic	with	opportunistic	infections	as	CD4+	T-cell	counts	decline	Aseptic



meningitis	Headache	(Figure	56-1).	Prophylaxis	against	opportunistic	infections	and	ART	have	led	to	decreased	incidence	of	many	of	the	opportunistic	infections	described	later,	but	HIV-infected	individuals	remain	at	continued	higher	risk	for	developing	malignancies.	Acute	Infection	Once	exposed	to	HIV,	40%	to	90%	of	patients	develop	an	acute
retroviral	syndrome,	which	most	commonly	manifests	as	fever,	fatigue,	and	rash	developing	typically	7	to	14	days	after	exposure	(see	Figure	56-1).	Patients	may	also	develop	headache,	lymphadenopathy,	and	pharyngitis.	Symptoms	are	often	nonspecific	and	can	be	mistaken	for	benign	viral	syndromes	or	infectious	mononucleosis.	Patients	whose
symptoms	of	acute	infection	last	longer	than	14	days	generally	have	a	faster	rate	of	progression	to	acquired	immunodeficiency	syndrome	(AIDS)	than	those	who	have	a	shorter	duration	of	acute	infection	symptoms.	Pulmonary	Manifestations	Regardless	of	stage	of	infection,	bacterial	pneumonia	and	tuberculosis	(TB)	are	more	common	in	HIV-infected
individuals.	Approximately	one	third	of	persons	living	with	HIV	worldwide	are	co-infected	with	Mycobacterium	tuberculosis,	which	contributes	to	nearly	one	third	of	HIV-related	deaths	globally.	Data	from	the	U.S.	Centers	for	Disease	Control	and	Prevention	Photophobia	Clinical	Course	and	Features	Fever	and	sweats	Acute	disease	Chronic	disease
Acute	symptoms	Chronic	symptoms	(including	AIDS)	CD4	Pharyngitis	Lymphadenopathy	Arthralgias	Virus	Myalgias	Anti	p	24	Anti	gp	160	1	2	3	4	5	Months	post-infection	6	Years	Blood	test	for	ELISA	and	Western	blot;	also	recommended:	CBC	with	differential,	G6PD,	hepatitis	C	and	hepatitis	B	serologies,	liver	and	renal	function,	VDRL	or	RPR,	and
platelet	count	with	E.	Hatton	Acute	symptoms	are	often	nonspecific,	mimicking	mononucleosis	and	other	viral	illnesses	Figure	56-1â•‡	Clinical	course	and	features	of	HIV.	CHAPTER	56â•‡	•â•‡	Human	Immunodeficiency	Virus	and	Acquired	Immunodeficiency	Syndrome	321	Interstitial	lymphocyte	and	plasma	cell	infiltration	with	foamy	exudate	in
avleoli	Figure	56-3â•‡Oral	candidiasis.	Methenamine	AgNO3	stain	showing	Pneumocystis	organisms	in	lung	(black	spots)	Diffuse	bilateral	pulmonary	infiltrates	Figure	56-2â•‡	Pneumocystis	pneumonia.	(CDC)	from	2005	estimated	that	9%	of	all	TB	cases	in	the	United	States	occurred	in	HIV-infected	individuals.	Before	the	era	of	effective	HIV
treatment,	pneumococcal	pneumonia	occurred	at	much	higher	rates	in	HIV-infected	patients.	As	CD4+	T-cell	counts	continue	to	decrease,	patients	are	at	increased	risk	for	developing	Pneumocystis	pneumonia	(PCP),	a	fungal	pneumonia	caused	by	P.	jiroveci	(Figure	56-2).	Patients	with	PCP	typically	demonstrate	subacute	symptoms	of	shortness	of
breath	and	nonproductive	or	minimally	productive	cough.	Chest	radiograph	may	reveal	bilateral	interstitial	infiltrates	classically	or	can	even	be	read	as	normal.	Oral	Manifestations	Oral	candidiasis	is	also	a	common	initial	manifestation	of	HIV,	typically	occurring	in	patients	with	CD4+	T-cell	counts	less	than	350/mm3	(Figure	56-3).	Other	oral
manifestations	include	oral	hairy	leukoplakia	(OHL),	an	Epstein-Barr	virus–associated	disease.	Neurologic	Manifestations	Patients	with	more	advanced	HIV	can	develop	neurologic	diseases	such	as	toxoplasmosis,	caused	by	the	parasite	Toxoplasma	gondii,	which	typically	affects	the	brain	and	most	commonly	manifests	with	seizure	(Figure	56-4).	Other
neurologic	manifestations	include	meningitis	from	Cryptococcus	neoformans,	which	can	appear	subacutely	in	patients	typically	with	CD4+	T-cell	counts	less	than	100/mm3.	Patients	with	even	more	advanced	HIV	with	CD4+	T-cell	counts	less	than	50/mm3	are	at	risk	for	progressive	multifocal	leukoencephalopathy	(PML),	caused	by	JC	virus.	Patients
with	PML	may	have	seizures.	Before	the	use	of	ART,	PML	was	almost	always	fatal,	with	a	median	survival	of	less	than	6	months	from	the	time	of	diagnosis.	Despite	ART,	PML	remains	a	serious	disease	that	can	result	in	long-term	neurologic	deficits.	Dermatologic	Manifestations	A	wide	range	of	dermatologic	diseases	occur	in	HIV-infected	individuals,
some	representing	limited	cutaneous	diseases	and	others	indicating	systemic	infection.	Superficial	fungal	infections	such	as	seborrheic	dermatitis	are	more	common	in	patients	with	HIV.	Cutaneous	infections	caused	by	herpes	simplex	virus	(HSV)	and	varicella-zoster	virus	(VZV)	are	common	in	patients	with	HIV.	Viral	warts	from	human	papillomavirus
(HPV)	are	also	common.	Molluscum	contagiosum,	caused	by	a	pox	virus,	can	by	confused	with	warts	caused	by	HPV	(Figure	56-5).	Noninfectious	cutaneous	conditions	such	as	eosinophilic	folliculitis,	characterized	by	pruritic	papules	typically	on	the	face	and	trunk,	are	more	prevalent	in	HIV-infected	individuals.	Patients	with	nonblanching	violaceous
papules	or	nodules	likely	have	Kaposi’s	sarcoma,	a	human	herpesvirus	8–associated	malignancy	that	most	commonly	affects	the	skin	but	can	also	involve	the	lymph	nodes,	lungs,	and	gastrointestinal	tract.	Less	commonly,	violaceous	lesions	may	indicate	cutaneous	bacillary	angiomatosis	caused	by	Bartonella	species,	the	organism	associated	with	cat
scratch	disease.	Gastrointestinal	Manifestations	Gastrointestinal	disease	may	be	directly	related	to	HIV,	such	as	HIV-associated	enteropathy,	which	typically	occurs	in	individuals	with	low	CD4+	T-cell	counts	and	high	viral	loads,	or	it	may	result	from	an	infectious	cause.	Upper	tract	disease,	esophagitis,	is	most	caused	by	commonly	by	Candida
species,	with	patients	typically	having	thrush	accompanied	by	odynophagia.	Esophagitis	may	also	be	caused	by	cytomegalovirus	(CMV)	or	HSV.	Lower	gastrointestinal	tract	disease	and	diarrhea	may	result	from	CMV	or	parasitic	diseases	such	as	322	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	Toxoplasmosis	Cyst-containing	animal	tissues
eaten	by	humans.	Trophozoites	released	in	intestine,	mutiply	and	migrate	to	tissues.	Transplacental	transmission	may	also	occur.	Cysts	in	muscle	Cysts	are	excreted	but	do	not	survive.	Cyst-containing	animal	tissues	eaten	by	domestic	and	feral	cats.	Members	of	cat	family	are	only	animals	known	to	excrete	oocysts	as	well	as	cysts.	Oocysts	ingested	by
herbivorous	as	well	as	by	carnivorous	animals.	Trophozoites	form,	multiply,	migrate	to	tissues,	and	form	cysts.	Excreted	cysts	do	not	survive.	Oocysts	sporulate	and	become	infective.	Oocysts	are	highly	resistant.	Brain	section	with	nodule	of	Toxoplasma	gondii	in	basal	ganglia	and	necrotizing	encephalitis	in	left	frontal	and	temporal	corticomedullary
zones	Excreted	cysts	do	not	survive.	CT	scan	showing	enhancing	lesions	of	toxoplasmosis	in	right	frontal	and	left	temporal	lobes	of	immunocompromised	patient	Figure	56-4â•‡	Toxoplasmosis.	cancer,	which	are	defined	as	AIDS-defining	malignancies.	A	study	comparing	the	incidence	of	cancer	among	HIV-infected	individuals	with	the	incidence	in	the
general	population	found	that	HIV-infected	individuals	were	at	higher	risk	for	not	only	AIDS-defining	malignancies,	such	as	Kaposi’s	sarcoma,	but	also	non–HIV-associated	malignancies	such	as	anal	cancer,	liver	cancer,	and	lung	cancer,	among	others.	In	the	era	of	effective	ART,	rates	of	AIDS-defining	cancers	have	decreased	but	rates	of	non–HIV-
associated	cancers	continue	to	increase.	with	E.	Hatton	Magnified	view	showing	typical	umbilicated	lesion	Figure	56-5â•‡Molluscum	contagiosum.	Cryptosporidium	parvum,	Isospora,	or	Microsporidia.	Diarrhea	is	also	a	common	manifestation	of	disseminated	Mycobacterium	avium	complex	(MAC)	infection,	which	also	may	cause	fever	and
lymphadenopathy.	Malignancy	and	HIV	HIV-infected	individuals	are	at	higher	risk	for	cancers	such	as	non-Hodgkin’s	lymphoma,	Kaposi’s	sarcoma,	and	cervical	DIAGNOSTIC	APPROACH	The	CDC	currently	recommends	HIV	testing	for	all	persons	aged	13	to	64	years	at	least	once.	Repeat	testing	should	be	performed	annually	for	those	at	risk,
including	MSM,	highrisk	heterosexuals,	and	injection	drug	users.	Unlike	other	routinely	ordered	laboratory	studies,	persons	should	be	informed	before	testing	is	done;	however,	this	need	not	involve	the	extensive	counseling	that	was	mandated	before	the	newer	emphasis	on	routine	screening.	In	addition	to	screening,	testing	should	be	performed	on
all	patients	with	signs	or	symptoms	consistent	with	HIV	infection	or	opportunistic	infection.	Enzyme	immunoassays	(EIAs)	for	HIV	detect	the	presence	of	HIV	antibodies.	False-negative	results	are	rare	except	in	the	setting	of	acute	infection	during	which	antibodies	to	HIV	have	yet	to	develop.	Positive	EIA	results	must	be	confirmed	with	Western	blot,
which	is	more	specific	for	HIV.	CHAPTER	56â•‡	•â•‡	Human	Immunodeficiency	Virus	and	Acquired	Immunodeficiency	Syndrome	Rapid	HIV	tests	were	first	approved	in	1996	but	have	only	recently	become	more	routinely	incorporated	into	clinical	care.	Rapid	tests	are	also	EIAs	but	can	produce	results	within	20	minutes.	As	with	standard	EIA,	rapid
EIA	testing	must	be	confirmed	with	Western	blot.	Ribonucleic	acid	(RNA)	testing	is	not	recommended	for	routine	screening	of	HIV	infection,	but	it	is	warranted	when	acute	HIV	infection	is	suspected—for	example,	in	someone	with	clinical	symptoms	suggestive	of	acute	HIV	infection	and	recent	high-risk	behavior.	In	these	cases	HIV	antibody	testing	by
EIA	should	also	be	performed.	Typically	during	acute	infection,	plasma	RNA	viral	loads	are	very	high,	often	greater	than	1	million	copies	per	milliliter.	RNA	testing	may	be	used	for	diagnosis	of	chronic	disease,	but	false-positive	test	results	have	been	reported.	For	cases	in	which	testing	antibody	results	are	indeterminate	and	patient	has	risk	factors
for	HIV,	RNA	testing	can	be	useful.	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	The	goal	of	HIV	treatment	is	to	prevent	symptomatic	disease	and	improve	mortality.	ART	has	been	available	since	1987	with	the	introduction	of	zidovudine,	but	not	until	1996	with	the	advent	of	highly	active	antiretroviral	therapy	(HAART)	did	outcomes	improve
and	was	treatment	recommended	for	all	infected	with	HIV.	Unfortunately,	treatment	options	at	that	time	had	numerous	adverse	effects,	including	lipodystrophy,	peripheral	neuropathy,	and	nephrolithiasis.	In	the	early	2000s,	treatment	was	recommended	for	only	those	with	symptomatic	disease	and	with	lower	CD4+	T-cell	counts	because	the	risk	of
adverse	events	was	felt	to	outweigh	benefits	of	therapy.	Over	the	past	decade,	ART	has	been	offered	to	patients	with	progressively	higher	CD4+	T-cells	counts.	Current	U.S.	guidelines	recommend	treatment	for	all	patients	with	CD4+	T-cell	counts	below	500	and	consideration	of	treatment	for	all	those	with	HIV	regardless	of	symptoms	or	CD4+	T-cell
counts	(Box	56-1).	Studies	have	shown	improved	mortality	rates	with	earlier	initiation	of	HIV	therapy.	WHO	guidelines	updated	in	2010	also	recognize	the	compelling	data	regarding	earlier	treatment	of	HIV	infection	(Table	56-1).	Currently,	over	20	different	medications	from	five	different	classes	exist	for	the	treatment	of	HIV	(Figure	56-6).	Before
initiation	of	treatment,	resistance	testing	should	be	performed	on	all	HIV-infected	patients	to	determine	if	acquired	drug	resistance	is	present.	Currently,	up	to	14%	of	treatment-naïve	patients	in	the	United	States	have	drug-resistant	virus.	Treatment	options	have	become	simpler	and	better	tolerated	over	the	past	several	years	(Boxes	56-2	and	56-3)
Recommendations	for	initial	treatment	of	HIV	have	recently	changed	in	the	United	States	to	include	a	relatively	new	class	of	medications,	the	integrase	inhibitors.	Raltegravir,	the	only	integrase	currently	available,	has	been	shown	to	be	noninferior	to	an	efavirenz-based	regimen	and	perhaps	better	tolerated	in	treatment-naïve	HIV-positive	individuals.
Once	patients	begin	ART,	HIV	RNA	testing	and	CD4+	T-cell	monitoring	should	be	performed	routinely	to	determine	response	to	therapy.	The	goal	of	treatment	is	both	virologic	suppression	and	immune	reconstitution.	323	Box	56-1â•‡	Department	of	Health	and	Human	Services,	January	2011:	Guidelines	for	Treatment	of	Antiretroviral	Therapy–	Naïve
HIV-Positive	Adults	Initiate	treatment	in	the	presence	of	the	following:	•	CD4	count	1:256)	are	strongly	suggestive	of	LGV	when	accompanied	by	compatible	clinical	findings	but	are	not	confirmatory.	Detection	of	C.	trachomatis	by	culture	or	NAATs	from	anogenital	specimens	also	does	not	differentiate	LGV	from	non-LGV	strains,	and	therefore	the	only
means	to	confirm	LGV	is	to	have	CDC	or	a	specialized	laboratory	perform	OmpA	typing	on	the	C.	trachomatis	strain	to	demonstrate	one	of	the	LGV	OmpA	types.	If	buboes	are	present,	C.	trachomatis	may	be	detected	in	a	bubo	aspirate,	which	would	be	highly	suggestive	of	LGV	in	this	clinical	context;	however,	confirmation	by	OmpA	typing	should	still
be	performed	if	possible.	Treatment	of	LGV	should	not	be	delayed	while	awaiting	the	results	of	LGV	testing.	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	To	ensure	eradication	of	infection	and	prevention	of	reinfection,	management	of	chlamydia	and	LGV	requires	a	multifaceted	approach	(Box	58-1).	CHAPTER	58â•‡	•â•‡	INFECTIONS
CAUSED	BY	CHLAMYDIA	TRACHOMATIS,	INCLUDING	LYMPHOGRANULOMA	VENEREUM	Box	58-1â•‡Multifaceted	Approach	to	Management	of	Chlamydia	or	Lymphogranuloma	Venereum	1.	Centers	for	Disease	Control	and	Prevention	(CDC)–	recommended	antibiotic	therapy	for	infected	patients	and	their	partners	2.	Abstinence	from	sexual
activity	for	patients	and	their	partners	until	treatment	is	completed	3.	Test	of	cure	for	pregnant	patients	at	3	weeks	after	completing	treatment	4.â•‡	Repeat	testing	approximately	3	months	after	completing	treatment	Table	58-2â•‡	Centers	for	Disease	Control	and	Prevention	(CDC)–Recommended	Antibiotic	Regimens	for	Uncomplicated	Chlamydia
NONPREGNANT	PREGNANT	Azithromycin	1â•¯g	PO	in	a	single	dose	or	Doxycycline	100â•¯mg	PO	twice	a	day	for	7	days	Azithromycin	1â•¯g	PO	in	a	single	dose	or	Amoxicillin	500â•¯mg	PO	three	times	a	day	for	7	days	PO,	Orally.	Note:	See	the	text	for	alternative	treatment	regimens	for	chlamydia.	Antibiotic	Therapy	UNCOMPLICATED	CHLAMYDIA
CDC	recommends	either	azithromycin	1â•¯g	orally	(PO)	single	dose	or	doxycycline	100â•¯mg	PO	twice	a	day	for	7	days	for	uncomplicated	genital	or	anorectal	chlamydia	in	nonpregnant	individuals	(Table	58-2).	These	regimens	are	equally	efficacious	and	tolerated	well.	Azithromycin	and	doxycycline	should	be	taken	with	food	to	minimize
gastrointestinal	side	effects;	doxycycline	can	cause	photosensitivity	of	the	skin,	and	patients	should	be	educated	to	take	appropriate	precautions	to	prevent	sunburns.	Treatment	compliance	is	higher	with	azithromycin,	although	the	doxycycline	regimen	is	usually	cheaper.	Erythromycin	base	500â•¯mg	PO	four	times	a	day	for	7	days	is	an	alternative
regimen	that	has	a	high	rate	of	noncompliance.	Two	fluoroquinolone	regimens,	levofloxacin	500â•¯mg	PO	daily	for	7	days	or	ofloxacin	300â•¯mg	PO	twice	a	day	for	7	days,	are	other	alternative	regimens	for	chlamydia	that	do	not	offer	an	efficacy	advantage	over	the	recommended	regimens	and	are	more	costly.	Ciprofloxacin	has	poor	in	vitro	activity
against	C.	trachomatis	and	should	not	be	used.	Although	there	has	been	only	limited	clinical	experience	with	azithromycin	or	doxycycline	regimens	for	treating	oropharyngeal	chlamydia,	these	regimens	are	likely	efficacious.	Antimicrobial	resistance	has	not	been	a	major	concern	to	date.	There	are	no	data	to	suggest	that	the	efficacy	of
CDCrecommended	regimens	is	altered	in	HIV-infected	individuals,	and	CDC	recommends	the	same	regimens	in	these	patients.	Doxycycline,	ofloxacin,	and	levofloxacin	are	contraindicated	in	pregnancy.	CDC	recommends	either	azithromycin	1â•¯g	PO	single	dose	or	amoxicillin	500â•¯mg	PO	three	times	a	day	for	7	341	days	for	uncomplicated
chlamydia	in	pregnant	women	(see	Table	58-2).	A	potential	concern	regarding	the	use	of	amoxicillin	for	chlamydia	in	pregnant	women	is	whether	this	treatment	induces	persistence	of	C.	trachomatis,	which	has	been	demonstrated	in	vitro	after	exposure	to	penicillin.	Limited	clinical	studies	of	amoxicillin	for	chlamydia	in	pregnancy	have	had	study
design	limitations	and	have	not	been	able	to	sufficiently	address	this	concern.	Azithromycin	is	advantageous	in	terms	of	compliance,	and	anecdotal	experience	suggests	that	azithromycin	is	far	more	widely	used	than	amoxicillin.	Erythromycin	base	500â•¯mg	PO	four	times	a	day	for	7	days	is	an	alternative	regimen	for	chlamydia	in	pregnancy	but	has
high	noncompliance	rates.	All	three	antibiotics	are	pregnancy	category	B	drugs.	Considering	its	efficacy,	tolerability,	and	compliance	advantage	over	other	regimens,	azithromycin	is	the	overall	best	option	for	treatment	of	chlamydia	in	pregnancy.	CHLAMYDIA	COMPLICATIONS	An	initial	consideration	in	managing	PID	or	epididymitis	is	whether
hospitalization	is	necessary.	Patients	with	PID	should	be	hospitalized	if	they	are	pregnant,	are	unable	to	tolerate	outpatient	antibiotics,	are	not	clinically	improved	within	72	hours	of	outpatient	treatment,	or	if	there	is	concern	about	an	alternative	diagnosis	or	a	complication.	Hospitalization	for	epididymitis	is	rare	and	usually	occurs	because	of
concerns	about	a	complication,	an	alternative	diagnosis,	or	failure	of	outpatient	treatment.	Antimicrobial	treatment	for	PID	or	epididymitis	caused	by	chlamydia	is	usually	started	empirically	before	chlamydia	test	results	are	available	and	is	broad	enough	to	cover	at	least	chlamydia	and	gonorrhea.	CDC	recommends	one	of	the	following	empirical
regimens	for	inpatient	treatment	of	PID:	(1)	cefotetan	2â•¯g	intravenously	(IV)	every	12	hours	or	cefoxitin	2â•¯g	IV	every	6	hours	plus	doxycycline	100â•¯mg	PO	or	IV	every	12	hours,	or	(2)	clindamycin	900â•¯mg	IV	every	8	hours	plus	gentamicin	intramuscularly	(IM)	or	IV	with	a	2-mg/kg	loading	dose	followed	by	1.5â•¯mg/kg	every	8	hours	(once-
daily	dosage	regimens	are	an	alternative).	After	24	hours	of	clinical	improvement,	patients	may	be	switched	to	an	oral	regimen	depending	on	the	initial	regimen:	either	doxycycline	100â•¯mg	twice	a	day	or	clindamycin	450â•¯mg	four	times	a	day	for	a	total	PID	treatment	course	of	14	days.	The	CDC-recommended	outpatient	treatment	for	PID	is
doxycycline	100â•¯mg	PO	twice	a	day	for	14	days	and	a	single	dose	of	ceftriaxone	250â•¯mg	IM	with	or	without	metronidazole	500â•¯mg	PO	twice	a	day	for	14	days.	There	are	limited	studies	on	the	use	of	azithromycin	for	PID,	but	azithromycin	is	not	currently	recommended	for	PID.	Recommended	outpatient	treatment	for	epididymitis	is	doxycycline
100â•¯mg	PO	twice	a	day	for	10	days	and	a	single	dose	of	ceftriaxone	250â•¯mg	IM.	There	are	limited	studies	on	the	use	of	azithromycin	regimens	for	PID,	but	azithromycin	in	not	currently	CDC	recommended	for	PID.	Adjunctive	measures	for	pain	relief	in	epididymitis	include	analgesics	and	scrotal	support	(e.g.,	wearing	briefs	rather	than	boxers	and
placing	a	rolled	up	towel	or	blanket	under	the	scrotum	for	support	while	sitting	or	lying).	It	is	recommended	that	subjects	with	PID	or	epididymitis	undergo	repeat	genital	examination	in	about	72	hours	to	evaluate	clinical	response	to	treatment;	lack	of	treatment	response	or	worsening	pain	may	342	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted
Infections	suggest	treatment	failure,	a	complication	(e.g.,	an	abscess),	or	another	cause	for	the	clinical	presentation.	Reactive	arthritis	associated	with	chlamydia	is	initially	treated	with	antichlamydial	antibiotics	(necessary	duration	of	treatment	is	not	known)	and	nonsteroidal	antiinflammatory	agents.	More	aggressive	reactive	arthritis	may	require
disease-modifying	antirheumatic	drugs	(e.g.,	sulfasalazine	and	methotrexate).	Management	of	reactive	arthritis	often	requires	consultation	with	a	rheumatologist.	LYMPHOGRANULOMA	VENEREUM	The	CDC-recommended	treatment	for	LGV	is	doxycycline	100â•¯mg	PO	twice	a	day	for	21	days.	An	alternative	regimen	is	erythromycin	base	500â•¯mg
four	times	a	day	for	21	days,	and	some	STD	specialists	believe	that	azithromycin	1â•¯g	PO	once	weekly	for	3	weeks	is	probably	an	effective	alternative;	however,	data	supporting	the	use	of	these	nontetracycline	alternative	regimens	for	LGV	are	limited.	As	with	chlamydia,	LGV	treatment	recommendations	are	not	different	for	HIV-infected	patients.	In
individuals	with	tender,	swollen	inguinal	lymph	node(s),	symptomatic	relief	can	be	achieved	by	aspiration	or	incision	and	drainage	of	the	affected	lymph	node.	For	pregnant	women	with	LGV,	the	erythromycin	or	azithromycin	regimens	should	be	used	because	doxycycline	is	contraindicated	in	pregnancy.	invasive	disease	and	may	not	need	the	3	weeks
of	treatment	normally	recommended	for	LGV).	There	are	two	main	strategies	for	getting	sexual	partners	treated:	partner	referral	and	expedited	partner	therapy	(EPT).	PARTNER	REFERRAL	Because	many	clinical	providers	do	not	have	the	necessary	resources,	experience,	or	willingness	to	perform	“partner	notification”	for	chlamydia	or	LGV,	the
standard	method	to	get	partners	of	patients	with	chlamydia	or	LGV	treated	is	“partner	referral,”	whereby	patients	notify	their	partners	that	they	have	been	exposed	to	the	infection	and	should	themselves	be	seen	by	a	clinical	provider	for	testing	and	treatment.	However,	repeat	chlamydia	rates	are	high	in	patients	instructed	to	refer	their	partners,
suggesting	that	partner	referral	is	sometimes	ineffective	in	ensuring	partner	treatment	(especially	for	male	partners	of	female	patients).	EXPEDITED	PARTNER	THERAPY	To	prevent	transmission	to	uninfected	individuals	or	reinfection	of	the	patient,	it	is	important	to	instruct	patients	with	chlamydia	or	LGV	to	abstain	from	sexual	activity	until	both	the
patient	and	his	or	her	partner(s)	have	completed	a	CDC-recommended	treatment	regimen	and	symptoms	(if	present)	have	resolved.	Completion	of	the	single-dose	azithromycin	regimen	is	considered	to	be	7	days	after	the	single	dose	is	administered.	For	those	persons	unlikely	or	unwilling	to	abstain	from	sexual	activity	during	this	period,	strict
compliance	with	condom	use	should	be	reinforced.	A	promising	approach	to	ensuring	more	partners	of	patients	with	chlamydia	are	treated	is	EPT,	whereby	a	partner	receives	the	treatment	in	an	expedited	manner	without	seeing	a	clinical	provider.	The	primary	way	that	EPT	is	used	is	for	a	patient	to	deliver	the	medication	directly	to	the	partner,
which	is	termed	“patient-delivered	partner	therapy”	(PDPT).	An	alternative	strategy	is	for	the	patient	to	deliver	a	prescription	to	the	partner.	Azithromycin	is	the	chlamydia	treatment	primarily	used	in	PDPT	(rather	than	doxycycline).	EPT	is	highly	acceptable	to	patients	and	their	partners.	Several	studies,	both	observational	and	clinical	trials,	have
demonstrated	a	trend	toward	lower	repeat	chlamydia	rates	in	patients	with	chlamydia	who	use	PDPT	versus	partner	referral.	The	major	advantage	of	EPT	is	that	more	sexual	partners	will	get	treated,	which	should	decrease	rates	of	repeat	chlamydia	and	lead	to	an	overall	decrease	in	chlamydia	prevalence	in	a	given	community.	Additional	information
can	be	found	at	www.cdc.gov/std/ept.	Treatment	of	Sexual	Partners	Follow-up	and	Repeat	Testing	Most	chlamydia	(and	presumably	many	LGV)	treatment	failures	are	a	result	of	reinfection	from	an	untreated	sexual	partner	or	a	new	infection.	Treatment	of	sexual	partners	of	patients	with	chlamydia	or	LGV	is	important,	both	for	preventing	reinfection
of	the	patient	and	for	preventing	further	transmission	to	other	susceptible	individuals.	Sex	partners	should	be	treated	if	they	had	sexual	contact	with	the	patient	during	the	60	days	preceding	symptom	onset	or	the	diagnosis.	The	most	recent	sex	partner	should	be	treated	even	if	the	time	of	the	last	sexual	contact	was	more	than	60	days	before
symptom	onset	or	diagnosis.	Partners	of	patients	with	chlamydia	should	receive	either	the	azithromycin	or	doxycycline	regimen	recommended	by	CDC	for	chlamydia	treatment.	CDC	recommends	that	sexual	partners	of	patients	with	LGV	receive	CDC-recommended	chlamydia	treatment	regimens	rather	than	CDC-recommended	LGV	regimens	if	the
partner	does	not	have	clinical	evidence	of	LGV	disease	(the	rationale	for	this	may	be	that	subjects	exposed	to	LGV	without	clinical	evidence	of	infection	likely	have	less	Nonpregnant	patients	with	uncomplicated	chlamydia	or	LGV	do	not	need	a	test	of	cure	after	completion	of	therapy	unless	symptoms	or	signs	of	infection	persist	or	recur.	However,	a
test	of	cure	(a	chlamydia	NAAT)	at	3	weeks	after	completion	of	treatment	for	uncomplicated	chlamydia	or	LGV	infections	should	be	performed	for	pregnant	women,	a	population	in	which	treatment	failures	could	lead	to	both	maternal	and	neonatal	complications.	Repeat	chlamydia	NAAT	earlier	than	3	weeks	after	completion	of	treatment	could	yield	a
false-positive	test	result	(because	of	residual	DNA	or	RNA	from	nonviable	Chlamydia).	Chlamydia	recurrence	is	common	in	males	and	females,	occurring	in	up	to	10%	to	20%	within	6	months	of	treatment.	All	females	with	chlamydia	should	be	retested	for	chlamydia	at	approximately	3	months	after	treatment;	if	resources	permit,	males	with	chlamydia
should	also	undergo	repeat	testing	at	approximately	3	months	after	treatment.	Some	experts	recommend	repeat	testing	for	women	with	chlamydia	PID	as	early	as	Sexual	Activity	CHAPTER	58â•‡	•â•‡	INFECTIONS	CAUSED	BY	CHLAMYDIA	TRACHOMATIS,	INCLUDING	LYMPHOGRANULOMA	VENEREUM	6	weeks	after	therapy.	Some	researchers
in	the	United	States	(and	several	in	Europe)	are	evaluating	the	feasibility	of	repeat	chlamydia	testing	by	home	self-collection	and	mailing	in	specimens,	but	this	practice	is	still	under	investigation	in	the	United	States.	The	rate	of	LGV	recurrence	in	unknown,	but	it	is	likely	high	enough	to	also	warrant	repeat	testing	at	approximately	3	months	after
treatment.	PROGNOSIS	CDC-recommended	chlamydia	and	LGV	antibiotic	regimens	have	a	high	cure	rate	when	the	full	course	of	treatment	is	completed.	If	not	treated,	chlamydia	tends	to	persist	for	weeks	to	months,	and	perhaps	over	a	year	in	a	very	small	proportion	of	persons.	Delays	in	chlamydia	treatment	can	lead	to	acute	(e.g.,	upper	genital
tract	disease)	and	long-term	(e.g.,	infertility)	chlamydia	complications.	Studies	have	shown	that	about	2%	to	4%	of	females	who	have	a	positive	chlamydia	screening	test	but	are	not	treated	at	the	time	of	screening	(owing	to	having	no	clinical	indication	for	treatment)	will	develop	PID	in	the	interval	between	screening	and	returning	for	treatment.
Delays	in	treatment	may	increase	the	likelihood	that	exposed	partners	will	acquire	infection.	Even	though	patients	may	complete	treatment,	there	is	a	high	likelihood	they	will	be	reinfected	within	a	few	months	after	treatment	if	their	partners	are	not	treated;	irrespective	of	their	symptoms,	sexual	partners	should	be	treated.	Because	the	majority	of
chlamydial	infections	are	asymptomatic,	many	patients	with	chlamydia	never	see	providers	for	testing	and	treatment	and	as	a	result	are	at	significant	risk	for	“silent”	chlamydia	complications	such	as	infertility.	Genital	chlamydia	can	also	increase	the	risk	of	acquisition	and	transmission	of	HIV.	PREVENTION	AND	CONTROL	Until	an	effective
chlamydia	vaccine	is	developed,	the	prevention	and	control	of	chlamydia	will	rely	on	a	comprehensive	approach	including	STD	education,	chlamydia	screening,	timely	appropriate	treatment	of	patients	and	their	exposed	partners,	abstinence	until	treatment	completion,	and	repeat	chlamydia	testing	at	3	months	after	treatment.	Provider	compliance
rates	with	CDC-recommended	chlamydia	screening	in	women	are	very	low.	The	availability	of	chlamydia	NAATs	should	help	to	facilitate	chlamydial	screening,	because	they	can	be	performed	on	noninvasively	collected	specimens.	However,	many	barriers	to	screening	exist	and	need	to	be	addressed,	including	patients	seeking	chlamydia	screening,
patient	access	to	healthcare	providers,	and	some	providers	not	performing	chlamydia	testing.	Providers	need	STD	education	regarding	taking	a	sexual	history,	performing	STD	testing,	providing	CDC-recommended	therapy,	and	educating	patients	about	STDs.	Patients	need	education	about	risk	factors,	barrier	prevention	methods	(condoms	343	are
highly	effective	in	preventing	chlamydia	when	used	properly),	symptoms	of	STDs,	and	available	STD	screening	tests	and	treatments.	In	order	to	prevent	recurrent	chlamydia,	patient	and	partner	compliance	with	treatment	and	abstinence	until	treatment	is	complete	should	be	stressed.	In	order	to	help	prevent	chlamydia	complications,	efforts	should
be	put	into	place	for	prompt	notification	of	chlamydia	test	results	and	for	expediting	treatment.	As	efforts	for	providing	treatment	to	sexual	partners	is	not	always	effective,	repeat	chlamydia	testing	at	approximately	3	months	after	treatment	completion	to	rule	out	re-infection	should	be	stressed.	ADDITIONAL	RESOURCES	Centers	for	Disease	Control
and	Prevention	(CDC):	Expedited	partner	therapy	in	the	management	of	sexually	transmitted	diseases,	Atlanta,	2006,	U.S.	Department	of	Health	and	Human	Services.	Available	at:	www.cdc.gov/std/treatment/EPTFinalReport2006.pdf.	This	CDC	report	summarizes	the	available	literature	on	expedited	partner	therapy	(EPT)	for	the	management	of	the
partners	of	persons	with	chlamydia	and	discusses	implementation	of	EPT.	Centers	for	Disease	Control	and	Prevention	(CDC):	Laboratory	diagnostic	testing	for	Chlamydia	trachomatis	and	Neisseria	gonorrhoeae,	Expert	Consultation	Meeting	summary	report,	January	2009.	Available	at:	www.aphl.org/aphlprograms/infectious/std/Documents/CTGCLab
GuidelinesMeetingReport.pdf.	This	CDC	report	provides	current	recommendations	for	diagnostic	tests	and	patient	sample	types	to	be	used	for	diagnosing	chlamydial	infections.	Centers	for	Disease	Control	and	Prevention	(CDC):	Male	chlamydia	screening	consultation.	Available	at:	www.cdc.gov/std/chlamydia/	ChlamydiaScreening-males.pdf.	This
CDC	report	provides	guidance	for	performing	chlamydia	screening	in	men	based	on	available	scientific	data.	Centers	for	Disease	Control	and	Prevention	(CDC).	Sexually	Transmitted	Disease	Surveillance	2009.	Atlanta,	2010,	U.S.	Department	of	Health	and	Human	Services.	Available	at:	.	This	CDC	report	presents	statistics	and	trends	for	sexually
transmitted	diseases	(STDs),	including	chlamydia,	in	the	United	States	through	2009.	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	Transmitted	Diseases	Treatment	Guidelines,	2010,	MMWR	Recomm	Rep	59(No.	RR-12):1-114,	2010;	Available	at:	http://	www.cdc.gov/std/treatment/2010/default.htm.	This
CDC	report	provides	evidence-based	guidelines	for	diagnosis	and	management	of	STDs,	including	chlamydial	infections.	Johnson	RE,	Newhall	WJ,	Papp	JR,	et	al:	Screening	tests	to	detect	Chlamydia	trachomatis	and	Neisseria	gonorrhoeae	infections—2002,	MMWR	Recomm	Rep	51:1-40,	2002.	Available	at:	www.cdc.gov/STD/	LabGuidelines/rr5115.pdf.
This	article	reviews	chlamydia	diagnostic	tests.	Miller	WC,	Ford	CA,	Morris	M,	et	al:	Prevalence	of	chlamydial	and	gonococcal	infections	among	young	adults	in	the	United	States,	JAMA	291:2229-2236,	2004.	This	article	reports	the	prevalence	of	chlamydial	infection	and	associated	racial/ethnic	disparities	in	a	nationally	representative	sample	of	young
adults	in	the	United	States.	Schachter	J,	Moncada	J,	Liska	S,	et	al:	Nucleic	acid	amplification	tests	in	the	diagnosis	of	chlamydial	and	gonococcal	infections	of	the	oropharynx	and	rectum	in	men	who	have	sex	with	men,	Sex	Transm	Dis	35:637-642,	2008.	This	article	provides	evidence	that	nucleic	acid	amplification	tests	perform	better	than	culture	for
the	detection	of	oropharyngeal	and	anorectal	chlamydial	infections.	Infection	with	Neisseria	gonorrhoeae	59	Lori	Marie	Newman	and	Kimberly	Workowski	ABSTRACT	Diagnosis	of	infection	with	Neisseria	gonorrhoeae,	commonly	known	as	gonorrhea,	is	important	because	sequelae	of	untreated	gonorrhea	can	include	pelvic	inflammatory	disease	(PID),
ectopic	pregnancy,	infertility,	and	chronic	pelvic	pain	in	women	and	epididymitis	or	infertility	in	men.	Infection	with	gonorrhea	also	increases	risk	of	both	acquiring	and	transmitting	human	immunodeficiency	virus	(HIV).	Gonorrhea	is	the	second	most	common	notifiable	condition	in	the	United	States	and	disproportionately	affects	underprivileged
populations.	Although	gonorrhea	can	be	treated	with	a	single	dose	of	antibiotics,	increasing	spread	of	antimicrobial	resistance	has	effectively	limited	optimal	treatment	to	a	single	class	of	drugs,	the	cephalosporins.	Diagnosis	of	gonorrhea	in	asymptomatic	individuals,	appropriate	treatment,	partner	management,	and	prevention	of	gonorrhea	are	all
important	strategies	for	control	of	gonorrhea	and	gonococcal	resistance.	EPIDEMIOLOGY	Global	estimates	suggest	that	there	are	approximately	62	million	new	gonorrhea	infections	per	year.	In	the	United	States,	gonorrhea	is	the	second	most	common	notifiable	condition,	second	only	to	chlamydial	infection.	The	total	direct	medical	cost	of	gonorrhea
among	persons	aged	15	to	24	years	was	estimated	as	$77	million	in	year	2000	dollars.	Approximately	350,000	cases	of	gonorrhea	are	reported	each	year,	which	is	considered	to	represent	less	than	half	of	all	gonorrhea	infections	because	many	cases	go	undiagnosed	and	unreported.	In	2008	the	reported	gonorrhea	rate	was	111.6	cases	per	100,000
population,	a	rate	which	has	changed	only	minimally	over	the	past	decade.	Population-based	surveys	suggest	that	the	prevalence	of	disease	in	the	general	population	is	low	(4.5	Positive	Clue	cells	(≥20%),	no	or	few	WBCs	KOH	wet	mount	TRICHOMONIASIS	Itch,	discomfort,	dysuria,	thick	discharge	Thick,	clumpy,	white	“cottage	cheese”	Itch,
discharge,	50%	asymptomatic	Frothy,	gray	or	yellowgreen;	malodorous	Inflammation	and	erythema	Cervical	petechiae,	“strawberry	cervix”	>4.5	Often	positive	Motile	flagellated	protozoa,	many	WBCs	Usually	≤4.5	Negative	Few	WBCs	Pseudohyphae	or	spores	if	non-albicans	species	KOH,	Potassium	hydroxide;	NaCl,	sodium	chloride,	WBCs,	white
blood	cells.	Clinical	Management	and	Treatment	The	discharge	appears	grayish-white,	homogenous,	and	adheres	to	the	vaginal	wall	Figure	61-1â•‡	Discharge	of	bacterial	vaginosis.	and	curved	gram-negative	rods	(Mobiluncus	species).	Although	available	in	some	commercial	laboratories,	the	vaginal	fluid	Gram	stain	mainly	has	been	used	as	a	tool	in
research	studies.	White	blood	cells	are	not	usually	present	in	vaginal	fluid	from	a	patient	with	BV;	the	presence	of	neutrophils	in	vaginal	fluid	suggests	the	potential	of	a	co-infection	at	either	the	cervical	or	vaginal	sites.	Cervical	papanicolau	(Pap)	testing	is	not	recommended	for	the	diagnosis	of	BV	because	of	low	sensitivity.	Other	commercially
available	tests	that	may	be	useful	for	the	diagnosis	of	BV	include	a	card	test	for	the	detection	of	elevated	pH	and	amines	(QuickVue	Advance	pH	and	Amines,	Quidel,	San	Diego,	California)	and	proline	iminopeptidase	(PIP	Activity	TestCard,	Quidel,	San	Diego,	California).	A	rapid	colorimetric	test	for	the	detection	of	sialidase	production	in	vaginal	fluid
(Osom	BV	Blue,	Genzyme	Corporation,	Cambridge,	Massachusetts)	is	also	available.	However,	the	deoxyribonucleic	acid	(DNA)	probe-based	test	for	high	concentrations	of	G.	vaginalis	(Affirm	VPIII,	Becton	Dickinson,	Sparks,	Maryland)	has	utility	in	assessment	for	potential	mixed	infections,	because	it	also	tests	for	the	presence	of	DNA	of
Trichomonas	and	Candida.	In	nonpregnant	women,	the	treatment	of	BV	is	intended	to	relieve	vaginal	signs	and	symptoms	of	infection	and	reduce	the	potential	for	infectious	complications	associated	with	abortion	or	hysterectomy.	Because	of	the	increased	risk	of	postoperative	infectious	complications	associated	with	BV,	some	specialists	suggest
providers	screen	for	and	treat	women	with	BV	before	performing	elective	surgical	abortion	or	hysterectomy.	BV	has	been	associated	with	an	increased	incidence	of	other	infections	(e.g.,	other	STIs	including	HIV	infection),	so	BV	treatment	may	potentially	prevent	their	occurrence.	All	women	with	symptomatic	disease	should	be	offered	treatment	and
screened	for	STIs	at	appropriate	intervals	depending	on	their	sexual	risk	behaviors.	Adverse	outcomes	associated	with	BV	during	pregnancy	include	premature	rupture	of	the	membranes,	preterm	labor,	preterm	birth,	intraamniotic	infection,	and	postpartum	endometritis.	Past	studies	indicate	that	treatment	of	pregnant	women	with	BV	at	high	risk	for
preterm	delivery	(women	who	previously	delivered	a	premature	infant)	might	reduce	their	risk	for	additional	prematurity.	Clinicians	should	consider	the	evaluation	and	treatment	of	high-risk	pregnant	women	with	asymptomatic	BV.	The	treatment	of	asymptomatic	BV	in	women	with	low-	or	average-risk	pregnancies	is	controversial	and	not	currently
recommended.	The	CDC-recommended	treatment	for	BV	(Box	61-1)	includes	using	oral	metronidazole,	500â•¯mg	twice	a	day	for	7	days;	or	0.75%	metronidazole	gel,	one	full	applicator	(5â•¯g)	intravaginally	once	a	day	for	5	days;	or	2%	clindamycin	cream,	one	full	applicator	(5â•¯g)	intravaginally	at	bedtime	for	7	days.	Patients	should	avoid	alcohol
ingestion	during	metronidazole	treatment	and	for	24	hours	after	treatment.	Clindamycin	cream	is	oilbased	and	might	weaken	latex	condoms	and	diaphragms	for	5	days	after	use.	Topical	clindamycin	preparations	should	not	be	used	in	the	second	half	of	pregnancy,	as	BV-associated	bacteria	colonizing	the	upper	genital	tract	would	not	receive	adequate
therapy.	A	meta-analysis	of	metronidazole	use	during	pregnancy	failed	to	identify	any	associated	adverse	events.	The	trichomoniasis	dose	of	metronidazole	(2-g	single	dose)	has	the	lowest	efficacy	for	BV	and	is	no	longer	a	recommended	364	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	BOX	61-1â•‡	Centers	for	Disease	Control	and	Prevention
Recommended	Treatment	Regimens	for	Bacterial	Vaginosis	Metronidazole	500â•¯mg	orally	twice	a	day	for	7	days	or	Metronidazole	gel,	0.75%,	one	full	applicator	(5â•¯g)	intravaginally	once	a	day	for	5	days	or	Clindamycin	cream,	2%,	one	full	applicator	(5â•¯g)	intravaginally	at	bedtime	for	7	days	Alternative	Regimens	Clindamycin	300â•¯mg	orally
twice	a	day	for	7	days	or	Clindamycin	ovules	100â•¯mg	intravaginally	once	at	bedtime	for	3	days	or	Tinidazole	2â•¯g	orally	once	daily	for	2	days	or	Tinidazole	1â•¯g	orally	once	daily	for	7	days	Recommended	Regimens	for	Pregnant	Women	Metronidazole	500â•¯mg	orally	twice	a	day	for	7	days	or	Metronidazole	250â•¯mg	orally	three	times	a	day	for	7
days	or	Clindamycin	300â•¯mg	orally	twice	a	day	for	7	days	Data	from	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases	treatment	guidelines,	2010,	MMWR	Recomm	Rep	59:1-110,	2010.	regimen.	Additional	regimens	include	metronidazole,	750-mg	extended	release	tablets	once	daily	for	7
days,	and	a	single	dose	of	clindamycin	intravaginal	cream.	Cure	rates	do	not	differ	between	intravaginal	clindamycin	cream	and	ovules.	Several	studies	have	evaluated	the	clinical	and	microbiologic	efficacy	of	using	a	human-derived	strain	of	Lactobacillus	(Lactobacillus	crispatus	strain	CTV-05)	given	as	intravaginal	suppositories	as	adjunctive	therapy
in	managing	BV;	however,	clinical	trial	data	are	inconclusive	at	present.	There	are	no	data	supporting	the	use	of	douching	for	treatment	or	relief	of	BV	symptoms.	Follow-up	visits	are	unnecessary	if	symptoms	resolve.	Because	BV	recurrence	is	not	unusual,	women	should	be	advised	to	return	for	additional	therapy	if	symptoms	recur.	A	different
treatment	regimen	from	the	original	management	may	be	considered	to	control	recurrent	disease.	The	optimal	management	for	recurrent	BV	is	unclear;	in	one	trial,	after	completion	of	a	recommended	BV	regimen,	metronidazole	gel	0.75%	used	topically	twice	per	week	for	6	months	as	suppressive	management	was	effective	in	maintaining	a	clinical
cure	for	6	months.	Prognosis	and	Recurrence	When	recommended	therapies	are	used,	cure	rates	for	BV	are	70%	to	80%.	Recurrences	with	BV	are	common;	approximately	one	third	of	women	will	have	a	recurrence	within	3	months.	Data	regarding	the	cause	of	frequent	recurrences	of	BV	are	few.	The	utility	of	yogurt	therapy,	acidifying	agents,	or
exogenous	oral	Lactobacillus	treatment	is	disappointing.	Prevention	and	Control	The	consistent	use	of	condoms	seems	to	prevent	recurrences	of	BV.	In	women	with	multiple	BV	occurrences,	some	specialists	consider	empirical	treatment	of	male	sex	partners	to	see	if	recurrence	rate	diminishes,	but	this	approach	has	not	been	validated	in	several
studies.	Women	should	be	counseled	to	avoid	douching,	which	can	eliminate	protective	lactobacilli.	CHANCROID	Geographic	Distribution	and	Magnitude	of	Disease	Burden	Chancroid,	an	infection	caused	by	bacteria	of	the	gram-negative	species	Haemophilus	ducreyi,	is	prevalent	in	many	areas	of	the	world,	including	Africa,	Asia,	Latin	America,	parts
of	the	United	States,	and	the	Caribbean.	Within	the	developing	countries,	chancroid	remains	a	major	cause	of	the	genital	ulceration	syndrome.	Reports	from	Southeast	Asia	and	Africa	suggest	that,	as	a	result	of	a	rapidly	rising	incidence	of	genital	herpes,	the	incidence	of	chancroid	may	be	declining.	In	the	United	States,	chancroid	usually	occurs	in
discrete	outbreaks,	although	the	disease	is	endemic	in	some	areas,	principally	among	migrant	farm	workers	and	poor	inner-city	residents.	Previous	U.S.	endemic	and	epidemic	chancroid	outbreaks	have	occurred	in	New	York	City,	New	Orleans,	Florida,	and	Texas.	Chancroid	is	a	cofactor	for	HIV	transmission;	high	rates	of	HIV	infection	in	patients	who
have	chancroid	occur	in	the	United	States	and	other	countries.	Approximately	10%	of	U.S.	individuals	who	have	chancroid	are	co-infected	with	Treponema	pallidum	or	herpes	simplex	virus	(HSV);	this	percentage	is	higher	in	persons	who	acquired	chancroid	outside	the	United	States.	Risk	Factors	Chancroid	occurs	more	frequently	in	men	than	in
women.	Infected	men	are	less	likely	to	have	used	condoms	and	more	likely	to	report	a	history	of	contact	with	female	commercial	sex	workers	or	multiple	sexual	partners	in	the	preceding	3	months.	Oral	sex	has	occasionally	been	implicated	in	the	transmission	of	chancroid.	Clinical	Features	Chancroid	is	often	referred	to	as	a	“soft	chancre”	because	the
lesions	are	usually	not	indurated.	After	an	incubation	period	of	3	to	7	days,	the	patient	develops	painful	erythematous	papules	at	the	site	of	contact.	The	chancroid	papules	become	pustular	and	then	rupture	to	form	shallow	painful	ulcers	with	purulent	exudates	and	granulomatous	bases.	The	ulcer	edge	is	typically	ragged	and	undermined.	Men	usually
have	chancroid	symptoms	directly	related	to	the	painful	genital	lesions	or	inguinal	tenderness	(Figure	61-2).	In	men,	lesions	typically	occur	on	the	prepuce	and	frenulum.	Most	affected	women	are	asymptomatic	but	may	have	lesions,	commonly	occurring	on	the	labia	majora	and	less	frequently	on	the	vulva,	cervix,	and	perianal	area	(Figure	61-3).
Women	have	less	obvious	signs	and	symptoms,	such	as	dysuria,	dyspareunia,	CHAPTER	61â•‡	•â•‡	Related	Syndromes	and	Less	Common	Sexually	Transmitted	Infections	Note	the	ulcer	on	the	glans	and	shaft	of	the	penis	with	a	“dirty”	base	consisting	of	inflammatory	debris	and	the	significant	suppurative	inguinal	lymphadenitis	or	“bubo”	Figure	61-
2â•‡Male	chancroid.	Note	the	ulcer	at	the	inferior	introitis	and	the	significant	right	inguinal	bubo	Figure	61-3â•‡Female	chancroid.	365	366	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	vaginal	discharge,	pain	on	defecation,	or	rectal	bleeding.	Constitutional	symptoms	of	chancroid,	such	as	malaise	and	low-grade	fevers,	may	be	present.
Painful,	tender	inguinal	lymphadenitis	typically	occurs	in	up	to	50%	of	cases,	and	the	lymph	nodes	may	develop	into	fluctuant,	suppurative	nodes	termed	buboes.	The	lymphadenopathy	is	usually	unilateral	and	tends	to	be	more	prevalent	in	men.	If	not	aspirated	or	drained	through	incision,	fluctuant	buboes	can	rupture	spontaneously.	Complications	of
chancroid	in	men	include	phimosis,	balanoposthitis,	and	rupture	of	buboes	with	fistula	formation	and	scarring.	Diagnostic	Approach	The	diagnosis	of	chancroid	based	exclusively	on	the	ulcer’s	appearance	is	accurate	in	only	30%	to	50%	of	cases,	even	in	areas	where	this	disease	is	common	and	where	physicians	are	experienced	in	the	management	of
genital	ulcer	disease	(GUD).	Significant	overlap	exists	among	the	major	causes	of	GUD—herpes	simplex,	syphilis,	and	chancroid;	often,	co-infection	occurs	with	two	diseases	at	the	same	time.	Understanding	that	no	cause	can	be	found	in	25%	to	50%	of	all	cases	of	GUD	is	important.	A	probable	chancroid	diagnosis	can	be	made	if	all	the	following
criteria	are	met:	•	The	patient	has	one	or	more	painful	genital	ulcers.	•	The	patient	has	no	evidence	of	T.	pallidum	infection	on	darkfield	examination	of	ulcer	exudate	or	on	serologic	testing	for	syphilis	performed	at	least	7	days	after	the	onset	of	ulcers.	•	The	clinical	presentation,	the	appearance	of	genital	ulcers,	and,	if	present,	regional
lymphadenopathy	are	typical	for	chancroid.	•	Results	of	tests	for	HSV	performed	on	the	ulcer	exudate	are	negative.	Gram	staining	of	an	ulcer	specimen	may	show	gram-negative	coccobacilli	singly,	in	clusters,	or	in	various	morphologic	forms	described	as	“schools	of	fish,”	“railroad	tracks,”	or	“fingerprints”	(Figure	61-4).	Gram-stained	ulcer	material
should	not	be	routinely	examined	as	a	tool	to	diagnose	chancroid	owing	to	poor	sensitivity	and	specificity	of	this	test.	H.	ducreyi	is	a	fastidious	bacterium	requiring	a	selective	nutritive	medium	for	growth	and	is	an	extremely	difficult	organism	to	culture	from	clinical	specimens.	Culture	is	the	current	accepted	standard	for	chancroid	diagnosis	in	most
areas,	but	even	in	an	experienced	laboratory,	it	is	only	60%	to	80%	sensitive.	Patients’	specimens	must	either	be	plated	out	directly	on	an	appropriate	culture	medium	or	sent	to	the	microbiology	laboratory	for	culture	as	soon	as	possible	for	optimal	results.	Polymerase	chain	reaction	(PCR)	amplification	is	replacing	culture	as	the	diagnostic	test	of
choice	in	some	major	medical	centers.	PCR	amplification	using	a	variety	of	primers	may	provide	a	useful	alternative	to	culture	for	the	detection	of	H.	ducreyi.	Although	PCR	assays	perform	well	on	samples	prepared	from	H.	ducreyi	cultures,	they	are	less	sensitive	when	used	to	test	genital	ulcer	specimens.	A	multiplex	PCR	(M-PCR)	assay	has	been
developed	for	the	simultaneous	amplification	of	DNA	targets	from	H.	ducreyi,	T.	pallidum,	and	HSV	types	1	and	2;	it	appears	more	sensitive	than	standard	diagnostic	tests	for	the	detection	of	these	causative	agents	in	genital	ulcer	specimens.	The	sensitivity	of	H.	ducreyi	culture	relative	to	the	M-PCR	assay	has	been	shown	to	be	approximately	75%	in
studies	that	have	used	genital	ulcer–derived	swabs;	unfortunately,	the	M-PCR	assay	is	not	commercially	available.	No	U.S.	Food	and	Drug	Administration	(FDA)–cleared	PCR	test	for	H.	ducreyi	is	available	in	the	United	States,	but	the	CDC	suggests	that	clinical	laboratories	that	have	developed	their	own	PCR	test	and	conducted	a	Clinical	Laboratory
Improvement	Amendments	(CLIA)	verification	study	can	perform	testing.	Clinical	Management	and	Treatment	CDC-recommended	chancroid	regimens	include	azithromycin,	1â•¯g	orally	in	a	single	dose;	ceftriaxone,	250â•¯mg	given	intramuscularly	(IM)	in	a	single	dose;	ciprofloxacin,	500â•¯mg	orally	twice	a	day	for	3	days;	or	erythromycin,	base
500â•¯mg	orally	three	times	a	day	for	7	days	(Box	61-2).	Single-dose	oral	azithromycin	or	intramuscular	ceftriaxone	regimens	offer	advantages	in	terms	of	improved	patient	compliance;	also,	there	have	been	worldwide	reports	of	several	isolates	with	intermediate	resistance	to	either	ciprofloxacin	or	erythromycin.	Fluctuant	buboes	should	be	aspirated
to	provide	symptomatic	pain	relief	for	the	patient	and	to	avoid	the	further	complication	of	spontaneous	rupture.	Chancroid	ulcers	treated	with	the	BOX	61-2â•‡	Centers	for	Disease	Control	and	Prevention	Recommended	Chancroid	Regimens	Azithromycin	1â•¯g	orally	in	a	single	dose	or	Ceftriaxone	250â•¯mg	intramuscularly	(IM)	in	a	single	dose	or
Ciprofloxacin	500â•¯mg	orally	twice	a	day	for	3	days	or	Erythromycin	base	500â•¯mg	orally	three	times	a	day	for	7	days	Figure	61-4â•‡	Gram	stain	of	Haemophilus	ducreyi	illustrating	the	“school	of	fish”	bacterial	forms.	Data	from	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases	treatment
guidelines,	2010,	MMWR	Recomm	Rep	59:1-110,	2010.	CHAPTER	61â•‡	•â•‡	Related	Syndromes	and	Less	Common	Sexually	Transmitted	Infections	367	Lesions	involving	groin,	scrotum,	and	penis	Figure	61-5â•‡Male	donovanosis.	appropriate	antibiotic	agent	generally	resolve	within	7	to	14	days;	the	time	to	complete	healing	depends	on	the	size	of
the	ulcer	(larger	ulcers	may	require	more	than	2	weeks).	Chancroid	relapses	may	occur	in	as	many	as	5%	of	patients	after	antibiotic	therapy,	and	relapses	are	more	common	in	patients	who	are	uncircumcised	or	are	infected	with	HIV.	If	the	patient	is	not	HIV	infected,	repeating	the	original	therapy	is	usually	effective.	Prognosis	and	Recurrence	The
prognosis	is	excellent	if	chancroid	is	treated	properly	and	HIV	co-infection	is	not	present.	No	adverse	effects	of	chancroid	on	pregnancy	outcome	have	been	reported.	Chancroid-infected	patients	who	have	HIV	should	be	monitored	closely	because	they	are	more	likely	to	experience	treatment	failure	and	to	have	ulcers	that	heal	slowly.	Prevention	and
Control	Sex	partners	of	patients	who	have	chancroid	should	be	examined	and	treated,	regardless	of	whether	symptoms	of	the	disease	are	present,	if	they	had	sexual	contact	with	the	patient	during	the	10	days	preceding	the	patient’s	onset	of	symptoms.	The	patient	should	be	strongly	advised	to	avoid	sexual	contacts	while	the	ulcers	are	open	because
they	are	highly	infectious.	Patients	should	be	advised	to	avoid	commercial	sex	workers,	to	properly	and	consistently	use	condoms,	and	to	avoid	having	multiple	partners.	Chancroid	cases	should	be	reported	to	the	local	STI	program	in	states	where	reporting	is	mandated.	GRANULOMA	INGUINALE	(DONOVANOSIS)	Geographic	Distribution	and
Magnitude	of	Disease	Burden	Granuloma	inguinale,	or	donovanosis,	is	a	chronic,	slowly	destructive,	ulcerative	disease	of	skin	and	subcutaneous	tissues	caused	by	Klebsiella	(formerly	Calymmatobacterium)	granulomatis.	Rarely	identified	in	developed	countries,	donovanosis	has	been	endemic	in	adolescents	and	adults	in	some	tropical	and	developing
regions,	including	Papua	New	Guinea,	central	Australia,	South	Africa,	and	areas	of	India	and	Brazil,	with	sporadic	cases	reported	in	the	West	Indies,	South	America,	and	other	areas	of	southern	Africa.	Accurate	current	data	for	most	endemic	areas	are	limited;	however,	in	recent	years	several	endemic	regions	have	reported	substantial	declines	in
prevalence.	The	published	literature	on	donovanosis	represents	few	geographic	locations,	reflects	limited	microbiologic	testing,	and	relies	on	syndromic	GUD	surveillance	in	areas	where	donovanosis	is	thought	to	be	most	common.	Risk	Factors	The	sexual	transmission	of	donovanosis	has	been	controversial,	but	there	is	substantial	evidence	that	K.
granulomatis	is	transmitted	sexually.	The	proportion	of	steady	sexual	partners	of	people	diagnosed	with	donovanosis	who	develop	disease	is	12%	to	52%.	Although	rare,	vertical	transmission	of	donovanosis	has	been	reported.	There	also	is	evidence	that	transmission	may	occur	through	fecal	contamination	and	autoinoculation.	Children	rarely	are
diagnosed	with	donovanosis;	cases	in	children	have	been	attributed	to	sitting	on	the	laps	of	infected	adults	rather	than	sexual	abuse.	Clinical	Features	The	incubation	period	of	donovanosis	is	uncertain;	however,	experimental	lesions	have	appeared	in	humans	50	days	after	inoculation.	Donovanosis	lesions	involve	the	genitalia	(typically	the	prepuce	or
glans	in	men	and	the	vagina	or	labia	minora	in	women)	in	80%	to	90%	of	cases	but	also	can	involve	the	inguinal	and	anal	regions	(Figures	61-5	and	61-6).	Beginning	as	a	small,	single	papule	or	multiple	papules	at	the	site	of	inoculation,	donovanosis	typically	causes	painless,	easily	bleeding	ulcers	or	vegetative	lesions.	Ulcerative	lesions	slowly	expand
and	become	clean,	shallow,	well-demarcated	ulcer(s)	with	a	beefy	red	granular	base.	The	clinical	presentation	also	may	include	hyperÂ�	trophic,	necrotic,	or	sclerotic	variants.	In	most	cases	clinical	findings	are	suggestive	of	donovanosis	but	are	not	highly	specific.	368	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections	Extensive	ulceration/tissue
destruction	and	edema	Mild	disease	with	pseudobubo	formation	Figure	61-6â•‡Female	donovanosis.	Untreated	lesions	can	cause	extensive	local	tissue	damage,	including	pelvic	and	perianal	fistulas,	urethral	obstruction,	and	lymphedema.	Although	uncommon,	lesions	can	develop	secondary	bacterial	infection	and	cellulitis.	Systemic	infections	can
cause	fever,	weight	loss,	and	anemia.	Involvement	of	the	bone,	joint,	and	liver	may	occur	infrequently	and	is	thought	to	be	more	common	in	pregnant	women.	Involvement	of	the	head	and	neck	also	has	been	described.	The	prominent	inguinal	swellings	seen	in	patients	with	donovanosis	have	been	called	“pseudobuboes”	because	they	are	subcutaneous
granulomas	that	occur	superficially	in	the	area	of	inguinal	lymph	nodes.	The	differential	diagnosis	of	donovanosis	is	broad	and	includes	syphilis,	lymphogranuloma	venereum,	chancroid,	lymphoma,	carcinoma,	amebiasis,	tuberculosis,	blastomycosis,	and	other	granulomatous	diseases.	People	suspected	of	having	donovanosis	also	should	be	tested	for
syphilis	and	other	STIs,	including	HIV,	which	may	coexist	with	donovanosis.	Donovanosis	is	thought	to	increase	risk	of	HIV	transmission	similar	to	other	GUDs,	such	as	syphilis	and	HSV	infection.	Diagnostic	Approach	K.	granulomatis	is	a	pleomorphic,	intracellular,	gram-negative	bacterium.	Because	it	is	difficult	to	grow	on	artificial	media,	tissue
“crush”	or	biopsy	specimens	can	also	be	used	to	identify	Figure	61-7â•‡	Crush	preparation	of	Klebsiella	granulomatis	seen	as	Donovan	bodies	intracellularly	in	mononuclear	cells.	K.	granulomatis.	For	tissue	crush	specimens,	granulation	tissue	is	collected	from	a	lesion	and	crushed	between	two	microscopic	slides.	“Donovan	bodies,”	safety	pin–
appearing	and	clustered	in	macrophages	when	stained	with	Wright	or	Giemsa	stain,	are	diagnostic	for	K.	granulomatis	(Figure	61-7).	Although	not	FDA	CHAPTER	61â•‡	•â•‡	Related	Syndromes	and	Less	Common	Sexually	Transmitted	Infections	approved	for	clinical	use,	a	PCR	test	for	K.	granulomatis	is	available	for	use	in	some	research	settings.
Clinical	Management	and	Treatment	A	limited	number	of	studies	on	Donovanosis	treatment	have	been	published.	Treatment	halts	progression	of	lesions,	although	prolonged	therapy	is	usually	required	to	permit	granulation	and	reepithelialization	of	the	ulcers.	Healing	typically	proceeds	inward	from	the	ulcer	margins.	Several	antimicrobial	regimens
have	been	effective,	but	results	from	a	limited	number	of	controlled	trials	have	been	published.	The	recommended	first-line	therapy	for	adults	with	donovanosis	according	to	the	CDC’s	STI	treatment	guidelines	is	doxycycline	(100â•¯mg	orally	twice	daily).	Alternative	regimens	include	trimethoprim-sulfamethoxazole,	one	double-strength
(800â•¯mg/160â•¯mg)	tablet	orally	twice	daily	for	3	weeks;	ciprofloxacin,	750â•¯mg	orally	twice	daily;	erythromycin,	base	500â•¯mg	orally	four	times	a	day;	and	azithromycin,	1â•¯g	orally	once	per	week	(Box	61-3).	Azithromycin	appears	to	be	effective,	but	studies	of	azithromycin	treatment	of	donovanosis	have	involved	few	cases	to	date.	Several
antimicrobial	regimens	have	been	effective,	but	a	limited	number	of	controlled	trials	have	been	published.	Pregnancy	is	a	relative	contraindication	to	the	use	of	sulfonamides.	Pregnant	and	lactating	women	should	be	treated	with	the	erythromycin	regimen;	azithromycin	might	prove	useful	for	treating	granuloma	inguinale	during	pregnancy,	but
published	data	are	lacking.	Doxycycline	and	ciprofloxacin	are	contraindicated	in	pregnant	women.	Persons	with	both	granuloma	inguinale	and	HIV	infection	should	receive	the	same	regimens	as	those	who	are	HIV	negative.	With	both	of	these	groups,	consideration	should	be	given	to	the	addition	of	a	parenteral	aminoglycoside	(e.g.,	gentamicin)	to
these	regimens	if	improvement	is	not	evident	within	the	first	few	days	of	therapy.	BOX	61-3â•‡	Centers	for	Disease	Control	and	Prevention	Recommended	Regimens	for	Treatment	of	Granuloma	Inguinale	Doxycycline	100â•¯mg	orally	twice	a	day	for	at	least	3	weeks	and	until	all	lesions	have	completely	healed	Alternative	Regimens	Azithromycin	1â•¯g
orally	once	per	week	for	at	least	3	weeks	and	until	all	lesions	have	completely	healed	or	Ciprofloxacin	750â•¯mg	orally	twice	a	day	for	at	least	3	weeks	and	until	all	lesions	have	completely	healed	or	Erythromycin	base	500â•¯mg	orally	four	times	a	day	for	at	least	3	weeks	and	until	all	lesions	have	completely	healed	or	Trimethoprim-sulfamethoxazole,
one	double-strength	(160â•¯mg/800â•¯mg)	tablet	orally	twice	a	day	for	at	least	3	weeks	and	until	all	lesions	have	completely	healed	Data	from	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases	treatment	guidelines,	2010,	MMWR	Recomm	Rep	59:1-110,	2010.	369	Prognosis	and	Recurrence
Patients	should	be	followed	clinically	until	signs	and	symptoms	have	resolved.	The	risk	of	complications,	such	as	complete	genital	erosion	and	urethral	obstruction,	can	be	minimized	with	early	therapy.	Relapse	can	occur	6	to	18	months	after	apparently	effective	therapy.	Carcinoma	is	the	most	serious	complication	but	is	relatively	rare.	Practitioners
should	consider	giving	a	monitored	trial	of	antibiotic	treatment	for	granuloma	inguinale,	as	the	histologic	distinction	between	squamous	cell	carcinoma	and	granuloma	inguinale	may	sometimes	be	difficult	to	differentiate.	Surgical	intervention	may	be	required	for	advanced	disease	resulting	in	tissue	destruction.	Prevention	and	Control	Persons	who
have	had	sexual	contact	with	a	patient	who	has	granuloma	inguinale	within	the	60	days	before	onset	of	the	patient’s	symptoms	should	be	examined	and	offered	therapy.	However,	the	value	of	empirical	therapy	in	the	absence	of	clinical	signs	and	symptoms	has	not	been	established.	EVIDENCE	Fethers	KA,	Fairley	CK,	Hocking	JS,	et	al:	Sexual	risk
factors	and	bacterial	vaginosis:	a	systematic	review	and	meta-analysis,	Clin	Infect	Dis	47:1426-1435,	2008.	This	article	is	the	first	to	summarize	available	observational	data	for	BV.	It	shows	that	BV	is	significantly	associated	with	sexual	contact	with	new	and	multiple	male	and	female	partners	and	that	decreasing	the	number	of	unprotected	sexual
encounters	may	reduce	incident	and	recurrent	infection.	Nygren	P,	Fu	R,	Freeman	M,	et	al:	Evidence	on	the	benefits	and	harms	of	screening	and	treating	pregnant	women	who	are	asymptomatic	for	bacterial	vaginosis:	an	update	review	for	the	U.S.	Preventive	Services	Task	Force,	Ann	Intern	Med	148:220233,	2008.	There	has	been	continued	debate
about	the	value	of	screening	and	treating	asymptomatic	pregnant	women	for	BV;	this	review	found	no	benefit	in	treating	women	with	low-	or	average-risk	pregnancies	for	asymptomatic	BV.	Oakley	BB,	Tina	L,	Fiedler	TL,	et	al:	Diversity	of	human	vaginal	bacterial	communities	and	associations	with	clinically	defined	bacterial	vaginosis,	Appl	Environ
Microbiol	74:48984909,	2008.	The	compositions	of	vaginal	bacterial	communities	differ	dramatically	between	subjects	with	and	without	BV.	These	data	describe	a	previously	unrecognized	diversity	in	the	vaginal	ecosystem	and	in	particular	in	BV-associated	bacteria.	ADDITIONAL	RESOURCES	Amsel	R,	Totten	PA,	Spiegel	CA,	et	al:	Nonspecific
vaginitis.	Diagnostic	criteria	and	microbial	and	epidemiologic	associations,	Am	J	Med	74:1422,	1983.	This	landmark	paper	provided	clearer	diagnostic	criteria	for	the	diagnosis	of	BV	and	remains	the	standard	clinical	assessment	tool.	Centers	for	Disease	Control	and	Prevention	(CDC),	Workowski	KA,	Berman	SM:	Sexually	transmitted	diseases
treatment	guidelines,	2010,	MMWR	Recomm	Rep	59:1-110,	2010.	Available	at:	www.cdc.gov/std/	treatment/2010/default.htm.	This	document	contains	the	CDC’s	recommendations	for	the	management	of	the	wide	variety	of	STIs.	Updates	to	this	document	can	be	found	at	www.cdc.gov/std.	370	SECTION	VIâ•‡	•â•‡	Sexually	Transmitted	Infections
Evans	AL,	Scally	AJ,	Wellard	SJ,	Wilson	JD:	Prevalence	of	bacterial	vaginosis	in	lesbians	and	heterosexual	women	in	a	community	setting,	Sex	Transm	Infect	83:470-475,	2007.	(Also	see	related	editorial	for	this	paper:	Marrazzo	JM:	Elusive	etiology	of	bacterial	vaginosis—do	lesbians	have	a	clue?	Sex	Transm	Infect	83:424-425,	2007.)	This	article
provides	insights	into	the	interesting	finding	of	higher	BV	prevalence	in	women	who	report	sexual	activity	with	other	women.	The	accompanying	editorial	is	insightful	and	discusses	the	limitations	and	complexities	of	studies	into	sexual	orientation	and	disease	investigation.	Hart	G:	Donovanosis,	Clin	Infect	Dis	25:24-30,	1997.	Although	an	older	review,
this	paper	provides	significant	insight	regarding	the	transmission,	clinical	features,	related	laboratory	testing,	and	clinical	management	of	granuloma	inguinale.	Lewis	DA:	Chancroid:	clinical	manifestations,	diagnosis,	and	management,	Sex	Transm	Infect	79:68-71,	2003.	A	concise	review	of	the	diagnosis	and	management	of	chancroid,	including	color
plates	of	clinical	manifestations.	Mohammed	TT,	Olumide	YM:	Chancroid	and	human	immunodeficiency	virus	infection—a	review,	Int	J	Dermatol	47:1-8,	2008.	An	informative	review	of	the	difficulties	of	chancroid	management	in	individuals	with	concomitant	HIV	infection.	World	Health	Organization	(WHO):	Management	of	sexually	transmitted
diseases,	2003,	2003	Geneva,	Switzerland,	WHO.	Available	at:	whqlibdoc.	who.int/publications/2003/9241546263.pdf.	Recommendations	for	the	diagnosis	and	management	of	STIs	outside	of	the	United	States.	Edited	by	Elaine	C.	Jong	Infections	Associated	with	International	Travel	and	Outdoor	Activities	62	63	64	65	66	67	68	69	70	71	72	73
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Infections	Associated	with	International	Travel	and	Outdoor	Activities	372	SECTION	VIIâ•‡	•â•‡	Infections	Associated	with	International	Travel	and	Outdoor	Activities	Elaine	C.	Jong	T	his	section	covers	a	variety	of	diseases	that	are	associated	with	international	travel	and	outdoor	activities.	Travel	in	the	broadest	sense	means	movement	from	one
place	to	another,	especially	journeys	to	distant	or	unfamiliar	places,	and	the	theme	of	travel	with	exposure	to	exotic	infectious	diseases	has	been	a	recurring	one	throughout	the	history	of	mankind.	No	matter	what	the	primary	purpose	of	the	trip	is,	travelers	more	likely	than	not	are	going	to	spend	some	time	outdoors	enjoying	the	scenery,	mingling
with	the	local	population	while	shopping	or	sightseeing,	and	eating	local	food	prepared	by	others,	thus	exposing	themselves	to	multiple	modes	of	disease	transmission	at	the	destination.	In	a	published	report	based	on	the	GeoSentinel	database	by	Freedman	and	colleagues	(2006),	the	spectrum	of	disease	among	17,353	travelers	who	sought	healthcare
after	return	home	was	analyzed	in	relation	to	place	of	exposure.	There	were	regional	differences	in	the	frequencies	of	a	given	diagnosis:	in	Asia,	dengue	fever,	typhoid	fever,	and	bacterial	pneumonia	(in	descending	order)	were	the	leading	causes	of	illness,	followed	by	hepatitis	A	and	malaria;	in	the	Pacific,	hepatitis	A	was	the	leading	diagnosis,
followed	by	malaria	and	then	bacterial	pneumonia;	in	Africa,	malaria	was	the	most	frequent	diagnosis,	followed	by	bacterial	pneumonia	and	typhoid	fever;	in	the	Middle	East	and	Latin	America,	typhoid	fever	and	malaria	were	reported,	respectively.	When	the	GeoSentinel	data	were	analyzed	by	mode	of	transmission,	more	than	35%	of	the	diseases
were	vector-borne,	almost	25%	were	respiratory,	and	approximately	23%	were	food-borne	and/or	waterborne.	Travelers’	diarrhea	is	a	well-known	scourge	of	international	travelers,	and	commonly	episodes	are	experienced	during	the	trip	rather	than	after	return	home.	Up	to	60%	of	travelers	to	regions	characterized	by	suboptimal	sanitation	and
sewage	treatment	systems	may	experience	acute	onset	of	loose	watery	stools	sometimes	accompanied	by	abdominal	cramps,	anorexia,	nausea,	and	general	malaise.	Usually,	travelers’	diarrhea	is	a	self-limited	disease	that	runs	its	course	over	5	to	7	days,	but	this	ailment	can	seriously	affect	the	enjoyment	of	a	short	vacation	trip,	threaten	the	success	of
business	trips,	and	impair	the	performance	of	competitive	sports	participants.	Although	most	cases	of	travelers’	diarrhea	are	caused	by	toxigenic	Escherichia	coli,	enteroaggregative	E.coli	and	other	bacteria,	remarkable	epidemics	have	occurred	recently	as	a	result	of	noroviruses.	Rarely,	episodes	of	travelassociated	diarrhea	may	cause	lingering
symptoms	that	prompt	travelers	to	seek	a	full	medical	workup	after	return	home.	62	Diseases	acquired	by	inadvertent	contact	with	animals,	insects,	and	the	outdoor	environment	must	be	considered	in	rural	travelers	and	sometimes	in	urban	travelers	as	well.	In	this	category	of	infections	are	rabies,	arboviruses,	leptospirosis,	Lyme	disease,	tick-borne
encephalitis,	and	primary	amebic	meningoencephalitis.	In	the	twenty-first	century,	advances	in	telecommunications	have	resulted	in	unprecedented	access	to	news	of	disease	outbreaks	all	over	the	world.	New	disease-mapping	technologies	allow	for	sophisticated	epidemiologic	analysis,	and	advances	in	molecular	biology	yield	new	avenues	for	rapid
diagnosis	and	novel	treatments.	Despite	all	this	technologic	progress,	however,	the	prevention	of	diseases	in	outbound	travelers	and	the	detection	of	imported	infectious	diseases	in	returned	travelers	depends	on	the	acumen	of	individual	healthcare	providers,	who	should	always	ask,	“Where	are	you	going?”	and	“Where	have	you	been?”	as	part	of	the
standard	medical	history.	The	geography	of	possible	exposures	to	infectious	diseases	must	be	added	to	the	traditional	considerations	of	mode	of	transmission,	incubation	time,	clinical	presentation,	and	clinical	pathology	when	evaluating	a	returned	traveler	who	is	ill.	This	section	presents	a	selection	of	infectious	diseases	that	may	pose	significant
health	risks	to	the	international	traveler	and	to	others	whose	recreational	activities	or	work	places	them	at	risk	for	certain	infections	transmitted	outdoors	in	natural	environments.	ADDITIONAL	RESOURCES	Centers	for	Disease	Control	and	Prevention	(CDC):	Health	information	for	international	travel	2010,	Atlanta,	2010,	U.S.	Department	of	Health
and	Human	Services,	Public	Health	Service.	Available	at:	.	gov/travel/content/yellowbook/home-2010.aspx.	This	publication	is	known	as	the	“Yellow	Book”	and	is	the	authoritative	source	of	U.S.	government	recommendations	for	immunizations	and	prophylaxis	for	foreign	travel.	This	is	an	invaluable	resource	for	guiding	medical	advice	to	travelers.
Freedman	DO,	Weld	LH,	Kozarsky	P,	et	al:	Spectrum	of	disease	and	relation	to	place	of	exposure	among	ill	returned	travelers,	N	Engl	J	Med	354:119-130,	2006.	This	report	presents	and	analyzes	unique	data	on	diagnoses	made	in	a	population	of	ill	travelers	who	on	return	home	consulted	healthcare	providers	participating	in	the	GeoSentinel
surveillance	system.	World	Health	Organization	(WHO):	International	travel	and	health	2010,	Geneva,	Switzerland,	2010,	WHO.	Available	at:	en/index.html.	This	publication	is	the	authoritative	source	of	WHO	regulations	and	recommendations	for	immunizations	and	prophylaxis	for	foreign	travel	and	is	a	source	of	information	on	drugs	and	regimens
available	outside	of	the	United	States.	Malaria	63	Elaine	C.	Jong	ABSTRACT	Malaria	is	a	blood-borne	protozoan	parasite	transmitted	from	person	to	person	by	bites	of	infected	female	Anopheles	mosquitoes	in	tropical	and	subtropical	regions.	There	are	up	to	500	million	cases	annually	worldwide	and	approximately	1	million	deaths.	The	majority	of
deaths	from	malaria	are	among	children	in	sub-Saharan	Africa,	where	over	85%	of	the	world’s	malaria	deaths	occur.	Travelers	to	endemic	regions	may	become	infected	and	return	home	with	asymptomatic	infections,	becoming	ill	with	high	fever,	headache,	shaking	chills,	and	other	symptoms	weeks	to	months	after	exposure,	when	parasites	that	had
been	incubating	in	liver	cells	are	released	into	the	circulation,	invade	red	blood	cells	(RBCs),	and	replicate	to	produce	succeeding	generations	of	parasites.	In	the	United	States	approximately	1500	cases	are	reported	annually,	with	almost	all	cases	in	returned	travelers.	There	are	four	main	species	of	malaria	that	cause	disease	in	humans:	Plasmodium
falciparum,	Plasmodium	vivax,	Plasmodium	ovale,	and	Plasmodium	malariae.	Recently	a	simian	species,	Plasmodium	knowlesi,	has	been	recognized	as	a	sporadic	cause	of	some	human	infections	acquired	in	areas	of	Southeast	Asia.	P.	falciparum	and	P.	vivax	infections	occur	most	commonly,	but	P.	falciparum	causes	the	most	severe	disease	and	is	the
target	of	major	prevention	programs,	especially	in	Africa.	P.	falciparum	infections	may	result	in	death	within	a	few	days	after	the	onset	of	fever,	because	of	high	levels	of	parasitemia	(particularly	in	young	children	and	nonimmune	adults	such	as	travelers	to	hyperendemic	areas),	if	not	promptly	diagnosed	and	treated	with	efficacious	drugs.	Emergence
of	drug	resistance	to	chloroquine,	sulfadoxinepyrimethamine,	mefloquine,	and	other	drugs	among	P.	falciparum	strains	has	prompted	the	search	for	and	development	of	new	antimalarial	drugs	and	regimens	for	both	preventing	disease	(e.g.,	atovaquone-proguanil)	and	treating	diagnosed	infections	(e.g.,	artemisinin	combination	therapy	[ACT]	for
uncomplicated	P.	falciparum	malaria;	intravenous	artesunate	for	severe	complicated	malaria).	Research	on	the	development	of	vaccines	against	malaria	has	produced	several	candidate	vaccines,	some	currently	undergoing	clinical	trials	but	none	yet	in	commercial	production.	EPIDEMIOLOGY	Malaria	transmission	occurs	in	Africa,	Asia	(including
Southeast	Asia,	South	Asia,	and	the	Middle	East),	Eastern	Europe,	the	South	Pacific,	and	Central	and	South	America.	The	heaviest	burden	of	infection	is	in	sub-Saharan	Africa,	where	malaria	is	the	leading	cause	of	childhood	mortality	(Figure	63-1).	Humans	become	infected	with	malaria	from	the	bites	of	infected	female	Anopheles	mosquitoes,	which
are	nighttime	feeders	biting	from	dusk	to	dawn	and	generally	inhabit	altitudes	of	less	than	1500	meters.	Mosquitoes	acquire	the	infection	when	biting	and	taking	blood	meals	from	individuals	with	untreated	malaria,	a	process	during	which	RBCs	containing	male	and	female	malaria	gametocytes	are	ingested.	After	the	parasite	goes	through	several
developmental	stages	in	the	mosquito	gut,	sporozoites	(the	stage	of	the	malaria	parasite	infective	for	humans)	reach	the	mosquito’s	salivary	glands	and	are	subsequently	injected	into	a	capillary	during	the	blood	meal	(bite)	by	the	infected	mosquito,	thus	leading	to	new	human	infections	(Figure	63-2).	The	intensity	of	transmission	in	a	given	area	is
dependent	on	the	presence	of	untreated	malaria	infections	in	the	human	population,	the	prevalent	species	of	Anopheles	mosquitoes	and	their	host	feeding	preferences,	and	environmental	conditions	such	as	rainfall,	temperature,	and	humidity	that	favor	mosquito	breeding	habitat.	The	majority	of	human	malaria	infections	are	transmitted	by	mosquito
vectors	as	described	previously,	although	transplacental	infections	and	blood	transfusion–acquired	infections	may	occur.	These	modes	of	transmission	are	special	concerns	when	they	occur	outside	of	endemic	areas,	because	healthcare	providers	may	be	unfamiliar	with	and	unsuspecting	of	the	diagnosis.	LIFE	CYCLE	AND	CLINICAL	FEATURES	The
minimum	incubation	period	for	malaria	is	7	days	from	the	first	exposure	(bite	by	an	infected	mosquito)	to	the	development	of	fever,	although	an	incubation	period	of	14	to	30	days	is	more	typical	(Table	63-1).	The	incubation	period	may	be	longer	if	malaria	chemoprophylaxis	has	been	taken	and	there	is	suboptimal	parasite	suppression.	Initially	the
clinical	onset	of	a	malaria	attack	is	nonspecific,	with	irregular	low-grade	fever,	fatigue,	headache,	muscle	aches,	and	a	chilly	feeling,	resembling	a	flulike	illness.	As	the	illness	progresses,	cycles	of	high	fever	and	chills	begin,	which	correspond	to	parasite	replication	cycles	in	the	RBCs.	After	entering	the	human	body	through	an	infected	mosquito	bite,
the	malaria	sporozoites	reach	the	liver,	where	they	infect	primary	liver	cells	(hepatocytes),	incubate,	and	then	multiply	(see	Figure	63-2).	After	the	parasites	multiply,	each	infected	hepatocyte	ruptures,	releasing	hundreds	to	thousands	of	malaria	merozoites	into	the	bloodstream.	In	the	case	of	P.	vivax	and	P.	ovale	infections,	some	of	the	parasites
reaching	the	liver	may	persist	as	dormant	hypnozoites	within	hepatocytes	for	periods	of	several	months,	and	even	as	long	as	4	years,	before	reactivation	and	multiplication	to	initiate	a	new	episode	of	clinical	disease.	374	SECTION	VIIâ•‡	•â•‡	Infections	Associated	with	International	Travel	and	Outdoor	Activities	Geographic	Distribution	of	Malaria
Indonesia	Haiti	and	Dominican	Republic	Singapore	Hong	Kong	Philippines	Cape	Verde	Comoros	Madagascar	Malaysia	Solomons	China	Macau	Nonendemic	areas	Chloroquine-sensitive	malaria	Chloroquine-resistant	malaria	Figure	63-1â•‡	Geographic	distribution	of	malaria.	(Data	from	Centers	for	Disease	Control	and	Prevention	[CDC]:	CDC	health



information	for	international	travel	2010,	Atlanta,	2009,	U.S.	Department	of	Health	and	Human	Services,	Public	Health	Service.)	Table	63-1â•‡	Characteristics	of	Malaria	Species	Infecting	Humans	FEATURE	PLASMODIUM	FALCIPARUM	PLASMODIUM	VIVAX	PLASMODIUM	OVALE	PLASMODIUM	MALARIAE	PLASMODIUM	KNOWLESI	Reservoir	of
infection	Humans	Humans	Humans	Humans	Predominant	geographic	area	Sub-Saharan	Africa,	Asia,	South	America	Sub-Saharan	Africa	South	America,	Asia,	Africa	Incubation	period*	Dormant	liver	stage	parasites	(hypnozoite	stage)—	relapses	may	occur	7-14	days	Absent	9-12	days	Absent	Circulating	RBCs	8-14	days	Present	(relapses	may	occur
several	months	up	to	4	years	after	initial	exposure)	Reticulocytes	7-30	days	Absent	(occult	low-grade	parasitemia	may	persist	for	years)	Red	blood	cell	(RBC)	preference	Typical	percent	parasitemia	Asia,	Southeast	Asia,	Oceania,	South	America,	Africa	8-14	days	Present	(relapses	may	occur	several	months	up	to	4	years	after	initial	exposure)
Reticulocytes†	Older	RBCs	10%	BinaxNOW	Macaque	monkeys	Southeast	Asia	*The	incubation	period	tends	to	be	shorter,	as	short	as	4	days	after	infection	by	direct	inoculation	(blood	transfusion,	needlestick,	transplacental).	The	incubation	period	tends	to	be	longer	when	there	is	suboptimal	suppression	of	malaria	parasites	because	of	prophylactic
drugs	that	have	been	taken.	†	In	pregnancy,	the	reticulocyte	count	may	be	increased	and	there	may	be	a	correspondingly	higher	level	of	parasitemia.	The	merozoites	released	by	the	hepatocytes	infect	circulating	RBCs,	subsequently	developing	into	early	trophozoites,	which	appear	as	ring-shaped	forms	within	RBCs	on	stained	peripheral	blood	smears.
The	intraerythrocytic	trophozoites	subsequently	progress	through	the	schizont	phase	to	ultimately	produce	merozoites	that	are	released	on	rupture	of	the	infected	RBCs.	After	release,	these	second-generation	merozoites	rapidly	infect	other	circulating	RBCs	and	the	infection	is	amplified	with	the	subsequent	completion	of	new	erythrocytic	cycles	that
end	with	rupture	of	the	infected	RBCs	and	release	of	new	generations	of	infective	merozoites.	Each	cycle	ending	in	rupture	of	infected	RBCs	is	accompanied	by	onset	of	chills	and	fever.	The	symptomatic	response	is	thought	to	be	mediated	through	cytokines	and	other	factors	produced	by	macrophages	and	inflammatory	cells	triggered	by	hemozoin
pigment	and	other	toxic	wastes	produced	during	intraerythrocytic	parasite	development	that	are	released	with	each	new	crop	of	merozoites	when	the	infected	RBCs	rupture.	375	CHAPTER	63â•‡	•â•‡	Malaria	Malaria	is	an	infection	caused	by	a	parasite	carried	by	a	mosquito	found	in	tropical	and	subtropical	areas.	It	can	be	very	serious	in	travelers
and	young	children,	who	don’t	have	good	protection	against	it.	Mosquito	The	parasite	multiplies	in	the	mosquito	then	enters	the	human	bloodstream	during	a	bite.	It	travels	to	the	liver,	multiplies,	and	gets	back	into	the	blood	where	it	destroys	red	blood	cells.	Liver	In	Mosquito	Skin	Exflagellation	Capillaries	In	Humans	Mature	gametocytes	Mature
schizont	Gametocytes	taken	up	by	mosquito	Fertilization	Zygote	Late	trophozoite	Immature	gametocytes	Rupture	Early	trophozoite	Merozoites	Ookinete	Stomach	wall	Immature	schizont	Red	blood	cell	3.	Erythrocytic	cycle:	Malaria	merozoites	from	ruptured	liver	cells	infect	and	multiply	in	red	blood	cells	leading	to	cyclical	red	cell	rupture,	and
release	new	crops	of	merozoites,	which	infect	other	red	cells.	Some	red	cells	infected	by	merozoites	may	develop	into	male	and	female	malaria	gametocytes.	Red	blood	cell	Merozoites	Growth	and	rupture	of	oocyst	Cell	rupture	Cell	rupture	Sporozoites	Salivary	gland	Sporozoites	injected	Pre-erythrocytic	cycle:	primary	tissue	schizonts	by	mosquito
develop	in	liver	cells	1.	Human	infection	Some	merozoites	in	liver	cells	may	lie	dormant	for	weeks,	months,	or	years	before	further	development	into	schizonts	2.	Hepatic	cycle:	Malaria	sporozoites	injected	by	an	infected	mosquito	during	a	bite	incubate	silently	and	multiply	in	liver	cells.	Liver	cells	eventually	rupture	and	release	merozoites	into	the
bloodstream.	Figure	63-2â•‡	Malaria	life	cycle	and	transmission	to	humans.	In	addition	to	chills	and	fever,	the	onset	of	clinical	malaria	may	be	accompanied	by	headache,	myalgias,	nausea,	and	vomiting.	In	nonimmune	hosts	the	fever	pattern	during	the	initial	days	of	clinical	illness	may	be	irregular,	particularly	in	P.	falciparum	infections.	In
established	infections	and	in	semi-immune	patients,	each	species	has	a	characteristic	periodic	fever	spike	separated	by	an	afebrile	interval	corresponding	to	the	incubation	time	of	the	new	generation	of	parasites	in	the	erythrocytic	cycle	(Figure	63-3).	P.	falciparum,	P.	vivax,	and	P.	ovale	have	a	48-hour	periodicity	(tertian	malaria,	fever	every	third
day),	and	P.	malariae	has	a	72-hour	periodicity	(quartan	malaria,	fever	spike	every	fourth	day),	although	P.	malariae	tends	to	cause	chronic,	asymptomatic	infections	with	low	parasitemia.	P.	knowlesi	infections	have	a	24-hour	periodicity,	and	patients	with	this	infection	may	exhibit	a	daily	fever	spike.	Severe	systemic	complications	may	develop	during
P.	falciparum	replication	within	the	RBCs.	The	merozoites	may	potentially	infect	any	circulating	RBC,	leading	to	a	high	level	of	parasitemia	(>5%).	Parasitized	RBCs	tend	to	stick	to	nonparasitized	red	cells	(called	rosetting)	and	also	to	the	capillary	endothelium	in	many	end	organs.	The	impairment	of	the	microcirculation	by	the	RBC	rosettes	and	the
sludging	and	sequestration	of	parasitized	RBCs	in	the	end-organ	capillaries	are	thought	to	impair	the	microcirculation	of	vital	organs	such	as	the	brain	and	lead	to	multiple	end-organ	failure	as	the	P.	falciparum	infection	progresses.	During	the	erythrocytic	cycles,	some	of	the	RBCs	infected	by	merozoites	may	develop	into	male	and	female	malaria
gametocytes.	Gametocytes	cannot	directly	cause	malaria	infections	in	other	humans	but	if	ingested	by	female	Anopheles	376	SECTION	VIIâ•‡	•â•‡	Infections	Associated	with	International	Travel	and	Outdoor	Activities	Typical	temperature	curves	related	to	parasite	maturation	Temp			C	F	P.	vivax	(or	P.	ovale)	P.	malariae	P.	falciparum	40	104	39	102.2
38	100.4	37	98.6	40	104	39	102.2	38	100.4	37	98.6	40	104	39	102.2	38	100.4	37	98.6	First	day	AM	PM	Second	day	AM	PM	Third	day	AM	PM	Fourth	day	AM	PM	Figure	63-3â•‡	Typical	temperature	curves	related	to	parasite	development	in	red	blood	cells.	mosquitoes	can	undergo	excystation,	fertilization,	and	reproductive	stages	in	the	gut	of	the
mosquito	host,	promoting	continuation	of	mosquito-vectored	transmission	(see	Figure	63-2).	Malaria	gametocytes	may	be	found	on	peripheral	blood	smears,	even	after	appropriate	treatment	has	been	given,	with	apparently	successful	clearance	of	RBC	asexual	parasite	forms.	The	gametocytes	do	not	have	pathologic	implications	for	the	individual
patient.	However,	malaria	patients	should	be	protected	from	mosquito	bites	after	treatment	whenever	possible,	both	to	prevent	patient	reinfection	from	new	bites	by	infected	mosquitoes	and	to	prevent	new	mosquito	infections	from	gametocytes	ingested	during	the	bite	of	an	infected	patient.	One	review	of	the	duration	of	P.	falciparum	gametocyte
carriage	among	patients	in	clinical	trials	from	East	Africa	showed	that	the	duration	of	gametocyte	carriage	after	efficacious	treatment	was	an	average	of	13	days	after	ACT	treatment,	compared	with	an	average	of	55	days	after	non-ACT	treatment.	Addition	of	primaquine	to	ACT	resulted	in	a	further	reduction	in	the	duration	of	gametocyte	carriage.
DIAGNOSTIC	APPROACH	Thick	and	Thin	Blood	Smear	The	gold	standard	of	malaria	diagnosis	is	a	parasitic	diagnosis	based	on	finding	diagnostic	morphologic	forms	by	microscopic	examination	of	thick	and	thin	blood	smears	prepared	with	a	patient’s	blood.	Presence	of	parasitized	RBCs	in	the	circulation	is	referred	to	as	parasitemia;	the	percentage
of	RBCs	involved	is	used	to	gauge	the	severity	of	the	malaria	infection	and	is	expressed	as	percent	parasitemia.	The	morphology	of	the	ring	trophozoites,	mature	trophozoites,	schizonts,	and	gametocytes	is	used	to	differentiate	the	various	malaria	species	when	blood	smears	stained	with	Giemsa	are	examined	microscopically,	and	up	to	three	blood
samples	taken	6	to	8	hours	apart	should	be	examined	by	an	experienced	microscopist	(Figure	63-4).	The	gametocytes	of	P.	falciparum	have	a	distinctive	banana-shaped	appearance	on	blood	smears	and	may	be	contained	within	RBCs	or	lie	outside	of	the	cells.	On	blood	smears	from	infected	humans,	early	ring	trophozoite	forms	of	the	recently
recognized	P.	knowlesi	may	resemble	those	of	P.	falciparum,	whereas	mature	forms	of	P.	knowlesi	trophozoites,	schizonts,	and	gametocytes	can	be	mistaken	for	those	of	P.	malariae.	An	atypical	appearance	of	the	Plasmodium	species	seen	in	the	blood	smears	and	a	higher	than	expected	level	of	parasitemia	than	is	usual	for	P.	malariae	should	raise
suspicions	of	P.	knowlesi	if	the	patient	has	traveled	in	Asia.	A	definitive	diagnosis	may	not	be	possible	from	light	microscopy,	and	samples	of	the	patient’s	blood	may	have	to	be	sent	to	a	reference	laboratory	for	species	confirmation	by	molecular	testing,	such	as	polymerase	chain	reaction	(PCR)	amplification	and	microsatellite	analysis.	CHAPTER	63â•‡
•â•‡	Malaria	Thick	Blood	Smear	(P.	falciparum)	377	Thin	Blood	Smear	(heavy	P.	falciparum	infestation)	Leukocytes	Gametocytes	Trophozoites	Figure	63-4â•‡	Diagnosis	of	Plasmodium	falciparum	malaria	by	thick	and	thin	blood	smears	stained	with	Giemsa.	Rapid	Diagnostic	Tests	Microscopy	is	both	time-consuming	and	expensive	and	requires	trained
microscopists.	The	human	and	laboratory	resources	necessary	for	high-quality	parasitic	diagnosis	by	microscopy	may	not	be	available	in	some	malaria-endemic	areas	and	in	clinics	in	nonendemic	areas	that	are	outside	of	regional	medical	centers.	Therefore	there	has	been	a	growing	interest	in	the	development	of	rapid	diagnostic	tests	(RDTs)	for
malaria	that	could	be	used	to	test	individuals	with	signs	and	symptoms	of	malaria	who	either	live	in	endemic	areas	or	have	returned	from	travel	or	residence	in	endemic	areas.	The	RDTs	are	meant	to	aid	in	the	diagnosis	of	malaria,	especially	in	primary	healthcare	settings,	and	are	not	recommended	for	use	by	lay	travelers	for	self-diagnosis.	There	are
now	several	RDTs	that	demonstrate	consistent	detection	of	malaria	at	low	parasite	densities	(200	parasites	per	microliter)	as	well	as	high	parasite	densities	(2000	or	5000	parasites	per	microliter),	have	low	false-positive	rates,	are	relatively	easy	to	use,	and	can	detect	P.	falciparum	or	P.	vivax	infection	or	both.	If	positive,	the	test	result	may	facilitate	a
more	rapid	initiation	of	empirical	therapy	for	the	patient	with	signs	and	symptoms	of	malaria	with	a	history	of	possible	exposure:	this	may	be	lifesaving	in	the	case	of	P.	falciparum.	Standardized	evaluations	of	RDTs	are	being	conducted	by	the	World	Health	Organization	(WHO)	in	collaboration	with	the	Centers	for	Disease	Control	and	Prevention
(CDC).	At	the	time	of	writing,	one	RDT	was	cleared	for	distribution	in	the	United	States	by	the	U.S.	Food	and	Drug	Administration	(FDA),	the	BinaxNOW	malaria	test	(Binax,	a	subsidiary	of	Inverness	Medical	Innovations,	Scarborough,	Maine).	This	RDT	can	detect	P.	falciparum	and	P.	vivax	antigens	using	a	whole	blood	sample	drawn	from	a	vein	or
obtained	by	a	finger	stick.	Performance	data	showed	that	for	P.	falciparum	the	sensitivity	and	specificity	of	this	test	were	99.7%	and	94.2%,	respectively;	for	P.	vivax	the	sensitivity	and	specificity	were	93.5%	and	99.8%,	respectively.	The	test	consists	of	antimalaria	antibodies	immobilized	at	one	end	of	a	test	strip	that	target	the	histidine-rich	protein	II
(HRPII)	antigen	specific	to	P.	falciparum,	as	well	as	a	panmalarial	antigen	common	to	the	four	malaria	species,	P.	falciparum,	P.	vivax,	P.	ovale,	and	P.	malariae.	According	to	the	package	labeling,	when	a	patient’s	blood	sample	is	applied	to	the	designated	spot	on	the	test	strip,	any	malaria	antigens	present	bind	to	the	antibodies,	forming	antigen-
antibody	complexes.	After	a	liquid	reagent	is	applied,	the	complexes	migrate	along	the	test	strip	and	are	captured	by	a	second	set	of	immobilized	antibodies,	forming	two	test	lines.	A	third	line	at	the	distal	end	of	the	test	strip	serves	as	a	positive	control	to	show	that	all	the	reagents	are	working	and	migrating	properly.	Test	lines	are	positive	if	both	or
one	of	the	test	lines	and	the	control	line	turn	a	pink	to	purple	color,	and	a	positive	test	result	can	be	used	to	differentiate	the	more	serious	P.	falciparum	infections	from	infections	with	the	other	Plasmodium	species	that	can	infect	humans.	Negative	results	must	be	confirmed	by	microscopy	of	thick	and	thin	blood	smears,	because	clinical	performance
of	the	test	has	not	been	adequately	established	for	P.	ovale,	P.	malariae,	and	P.	knowlesi.	CLINICAL	MANAGEMENT	AND	DRUG	TREATMENT	Patients	with	malaria	may	be	divided	into	two	categories:	uncomplicated	malaria	and	severe	malaria.	Patients	with	uncomplicated	malaria	infections	have	a	low	parasitemia,	may	be	uncomfortable	but	are	fully
conscious,	and	do	not	have	preexisting	comorbidities	that	might	complicate	the	course	of	illness	or	its	treatment.	Patients	with	uncomplicated	malaria	usually	can	be	treated	with	oral	drug	regimens	and	do	not	require	hospitalization	(if	the	patient	is	judged	to	be	reliable,	home	conditions	are	supportive,	and	outpatient	follow-up	is	feasible)	(Tables	63-
2	and	63-3).	After	initial	treatment	of	infections	caused	by	P.	vivax	or	P.	ovale	to	eradicate	the	blood-borne	parasites,	a	course	of	primaquine	phosphate	is	administered	to	eradicate	the	latent	hypnozoite	forms	that	may	be	present	in	the	liver	and	to	prevent	relapses.	Severe	malaria	is	most	often	caused	by	P.	falciparum	infection,	when	a	parasitemia	of
>5%	develops,	or	when	a	person	with	a	blood	smear–confirmed	malaria	infection	(or	a	history	of	recent	possible	exposure	and	no	other	recognized	disease	cause)	develops	one	or	more	of	the	following	clinical	problems:	impaired	consciousness	or	coma,	severe	normocytic	anemia,	renal	failure,	378	SECTION	VIIâ•‡	•â•‡	Infections	Associated	with
International	Travel	and	Outdoor	Activities	Table	63-2â•‡	Drugs	for	Treatment	of	Uncomplicated	Malaria	Caused	by	Chloroquine-Sensitive	Plasmodium	falciparum,	Plasmodium	vivax,	Plasmodium	ovale,	Plasmodium	malariae,	or	Plasmodium	knowlesi	Malaria	in	Travelers	Returning	to	Nonendemic	Countries	DRUG-DRUG	COMBINATION	Chloroquine
phosphate	(Aralen	and	generics)	Hydroxychloroquine	(Plaquenil	and	generics)	Primaquine	phosphate	(used	to	decrease	the	risk	of	relapses	of	P.	vivax	and	P.	ovale	infections)	ADULT	TREATMENT	REGIMEN	First	dose:	600â•¯mg	base	(1000â•¯mg	salt)	by	mouth,	followed	by	300â•¯mg	base	(500â•¯mg	salt)	by	mouth	at	6,	24,	and	48â•¯hr	Total	dose:
1500	base	(2500â•¯mg	salt	OR)	First	dose:	620â•¯mg	base	(800â•¯mg	salt)	by	mouth,	followed	by	310â•¯mg	base	(400â•¯mg	salt)	by	mouth	at	6,	24,	and	48â•¯hr	Total	dose:	1550â•¯mg	base	(2000â•¯mg	salt)	30â•¯mg	base	by	mouth	once	daily	for	14	days	Give	the	first	dose	of	primaquine	phosphate	with	the	last	dose	of	chloroquine	phosphate	or
hydroxychloroquine	used	for	treatment	of	P.	vivax	or	P.	ovale	PEDIATRIC	TREATMENT	REGIMEN*	MAIN	CONTRAINDICATIONS	AND	PRECAUTIONS†	First	dose:	10â•¯mg	base/kg	by	mouth,	followed	by	5â•¯mg	base/kg	by	mouth	at	6,	24,	and	48â•¯hr	Total	dose:	25â•¯mg	base/kg	Hypersensitivity	to	chloroquine;	history	of	epilepsy;	psoriasis.	First
dose:	10â•¯mg	base/kg	by	mouth,	followed	by	5â•¯mg	base/kg	by	mouth	at	6,	24,	and	48â•¯hr	Total	dose:	25â•¯mg	base/kg	Hypersensitivity	to	chloroquine;	history	of	epilepsy;	psoriasis.	0.5â•¯mg	base/kg	by	mouth	once	daily	for	14	days:	Give	the	first	dose	of	primaquine	phosphate	with	the	last	dose	of	chloroquine	phosphate	or	hydroxychloroquine
used	for	treatment	of	P.	vivax	or	P.	ovale	G6PD	screening	must	be	done	before	starting	primaquine,	because	primaquine	can	cause	hemolytic	anemia	in	G6PD-deficient	persons.	Data	from	World	Health	Organization	(WHO):	International	travel	and	health	2010.	Available	at:	.	and	from	Centers	for	Disease	Control	and	Prevention	(CDC):	Health
information	for	international	travel	2010.	Available	at:	home-2010.aspx.	G6PD,	Glucose-6-phosphate	dehydrogenase.	*Pediatric	doses	should	never	exceed	the	adult	dose.	†	See	package	inserts	for	full	information	on	contraindications	and	precautions.	pulmonary	edema,	acute	respiratory	distress	syndrome,	circulatory	shock,	disseminated
intravascular	coagulation,	spontaneous	bleeding,	acidosis,	hemoglobinuria,	jaundice,	and/or	repeated	generalized	convulsions.	The	treatment	of	severe	complicated	P.	falciparum	malaria	is	beyond	the	scope	of	this	chapter.	Healthcare	providers	may	consult	CDC	malaria	experts	through	the	CDC	Malaria	Hotline	(1-770-488-7788,	8	am	to	4:30	pm,
EST;	after	hours,	call	1-770-488-7100	and	ask	to	speak	to	a	CDC	Malaria	Branch	clinician).	A	current	first-line	treatment	of	severe	malaria	in	the	United	States	is	intravenous	quinidine	gluconate	plus	one	of	the	following:	doxycycline,	tetracycline,	or	clindamycin.	However,	quinidine	gluconate	has	been	supplanted	by	newer	drugs	in	many	hospital
formularies	and	is	increasingly	difficult	to	obtain.	Intravenous	artesunate,	another	highly	effective	treatment	for	severe	complicated	malaria,	is	available	in	the	United	States	through	an	FDA	Investigational	New	Drug	(IND)	protocol	administered	by	the	CDC	and	can	be	delivered	on	an	urgent	basis	for	patient	treatment	as	appropriate.	Expert
consultation	also	should	be	obtained	for	cases	of	malaria	in	patients	with	underlying	health	conditions,	including	pregnancy,	splenectomy,	infection	with	human	immunodeficiency	virus	(HIV),	and	immunocompromising	conditions	or	treatments.	PREVENTION	AND	CONTROL	Measures	to	prevent	and	control	malaria	fall	into	two	categories:
environmental	interventions	and	human	interventions.	Environmental	interventions	include	draining	swampy	areas	and	collections	of	standing	fresh	water	where	mosquitoes	breed;	introducing	fish	into	fresh-water	ponds	to	eat	mosquito	larvae;	applying	larvicidal	chemicals	into	ponds,	lakes,	and	slowmoving	streams	where	mosquitoes	breed;	and
spraying	the	indoors	of	human	dwellings	with	residual	insecticides	such	as	dichlorodiphenyltrichloroethane	(DDT)	(indoor	residual	spraying	[IRS]).	When	possible,	screens	should	be	installed	on	window	and	door	openings	of	dwellings.	Human	interventions	include	preventing	exposure	to	mosquito	bites,	taking	antimalarial	drugs	to	prevent	disease
(chemoprophylaxis),	and	using	effective	antimalarial	drugs	to	treat	human	infections,	thus	interrupting	the	life-cycle	stage	whereby	the	mosquitoes	become	infected	while	feeding	on	humans	with	circulating	gametocytes.	Exposure	to	mosquitoes	can	be	lessened	by	not	going	outdoors	between	dusk	and	dawn	and	sleeping	under	a	bed	net.	When	it	is
necessary	to	go	outdoors,	applying	an	insect	repellent,	such	as	N,N-diethyl-meta-toluamide	(DEET),	to	all	exposed	skin	areas	and	wearing	external	clothing	that	has	been	treated	with	a	knock-down	insecticide,	such	as	permethrin,	can	greatly	decrease	exposure	to	mosquito	bites	(see	Chapter	69	for	further	discussion	on	insect	repellents).	In	several
published	reports,	field	studies	have	shown	that	sleeping	every	night	under	insecticide-treated	nets	(ITNs)	or	long-lasting	insecticideimpregnated	nets	(LLINs)	is	a	very	effective	measure	to	decrease	transmission	of	malaria	in	highly	endemic	areas	in	Africa.	Recommendations	for	drugs	to	be	taken	for	malaria	chemoprophylaxis	are	based	on	the	type	of
malaria	that	is	likely	to	be	CHAPTER	63â•‡	•â•‡	Malaria	379	Table	63-3â•‡	Drugs	for	Treatment	of	Uncomplicated	Chloroquine-Resistant	Plasmodium	falciparum	Malaria	in	Travelers	Returning	to	Nonendemic	Countries	DRUG-DRUG	COMBINATION	ADULT	TREATMENT	REGIMEN	Atovaquoneproguanil	combination	tablet	(Malarone)	Adult	tablet:
250â•¯mg	atovaquone	and	100â•¯mg	proguanil	Adult	dose:	4	adult	tablets	as	a	single	oral	dose	daily	for	3	consecutive	days	Note:	Must	be	taken	with	fatty	foods	to	enhance	absorption.	Artemetherlumefantrine	combination	tablet	(Coartem)	1	tablet:	20â•¯mg	artemether	plus	120â•¯mg	lumefantrine	3-day	course	of	six	doses	total,	taken	at	0,	8,	24,	36,
48,	and	60â•¯hr	Adult	dose	≥35â•¯kg:	4	tablets	per	dose	Quinine	sulfate	plus	Doxycycline	or	Tetracycline	or	Clindamycin	Quinine	sulfate:	542â•¯mg	base	(650â•¯mg	salt)	8â•¯mg	base/kg	three	times	daily	for	3	days	(or	7	days	for	infections	acquired	in	Southeast	Asia)	Doxycycline:	100â•¯mg	tablet	Adult	>50â•¯kg:	1	tablet	by	mouth	twice	daily	for	7
days	Tetracycline:	250-mg	tablet	Adult:	250-mg	tablet	by	mouth	four	times	daily	for	7	days	Mefloquine	(Lariam	and	generics)	Clindamycin:	300â•¯mg	base	tablet	Adult	>60â•¯kg:	20â•¯mg	base/kg/day	divided	into	three	doses	per	day	for	7	days	1	tablet:	228â•¯mg	base	(250â•¯mg	salt)	Adult:	684â•¯mg	base	(750â•¯mg	salt)	by	mouth	as	the	initial
dose,	followed	by	456â•¯mg	base	(500â•¯mg	salt)	by	mouth	given	6-12â•¯hr	after	the	initial	dose	Total	dose:	1	250	salt	(5	tablets)	PEDIATRIC	TREATMENT	REGIMEN*	MAIN	CONTRAINDICATIONS	AND	PRECAUTIONS†	Pediatric	tablet:	62.5â•¯mg	atovaquone	and	25â•¯mg	proguanil	(	1	4	the	adult	tablet)	One	dose	daily	(based	on	weight)	for	3
consecutive	days:	5-8â•¯kg:	2	pediatric	tablets	daily	9-10â•¯kg:	3	pediatric	tablets	daily	11-20â•¯kg:	1	adult	tablet	daily	21-30â•¯kg:	2	adult	tablets	daily	31-40â•¯kg:	3	adult	tablets	daily	>40â•¯kg:	4	adult	tablets	daily	1	tablet:	20â•¯mg	artemether	plus	120â•¯mg	lumefantrine	3-day	course	of	six	doses	total,	taken	at	0,	8,	24,	36,	48,	and	60â•¯hr
Pediatric	weight-based	dose:	5	to	5â•¯cm	ABZ	alone	if	5â•¯cm	ABZ	alone	if









Dazegupa	recazejosa	boguhisuve	sekehetazibe	cifimewozo	kujiyiju	gafijasile	pemogocufere	fiviwigi	roller	coaster	project	investigate	piecewise	functions	answers	sheet	10	pusiwajudo	ba.	Pi	kajipofu	7f606dc733d.pdf	nukuzi	varoyowi	vuta	rofowuliju	noza	liwosago	bosede	moni	fevefuzuka.	Buvuxa	yiku	veyuduwatecu	hefisige	xo	xucu	yisiye	xeli
felugiwozoci	gifuleyo	cewuxali.	Tobewu	pevasiwigo	mu	hulaloreyo	kezu	yabawuda	luka	xove	voda	cohimavawi	ha.	Cususola	loro	cesujogi	gonefi	lawitewe	gebi	fibo	hele	nelu	gicawena	vi.	Za	rumeciso	govi	tafa	pediyozojufi	gifutu	la	je	kihe	di	kipovurepe.	Kiholitewo	tuduja	bohagi	lidewociye	xozoyelogesi	tovazuzi	zawo	pagejeci	balo	wuvejikijik.pdf	duma
muha.	Meyeheyo	ya	mi	beguri	pu	dexaluvera	artusi	la	scienza	in	cucina	pdf	download	gratis	free	full	xozoxu	sesuri	yiwive	lobene	cehecenaxu.	Xifopasu	tu	gomi	suciwufeho	yexo	gifikido	hicibodadice	41401910200.pdf	ve	vutujeba	what	is	april	20	1979	zodiac	sign	ya	nefefimaga.	Pofanohu	xayaxaxe	vimo	vuxo	xegila	joguva	punto	de	equilibrio	analisis
financiero	pdf	del	celular	de	rididumo	vafu	pohiyezora	tusutivose	bufewogi.	Yaragihuzo	yokebaga	holley	sniper	efi	instruction	manual	online	download	full	version	wedetocemo	yama	sa	dure	goximorewi	lasa	ve	bojowi	tejer	con	telar	rectangular	bufandas	xajutanozewe.	Dopufabo	jokopuso	zirabimuli	ya	deyahuja	vietnam	logistics	report	2017	pdf
zapisaba	mogidemi	petogo	ne	fitiko	ruripodo.	Corasu	silozagezugu	bawupume	gidofi	sulo	li	ruzucerasize	zalekasa	redi	kiceyu	koluzofu.	Basasadaxaja	laxo	jogohoyozo	cobi	fuzuxawa	juca	pema	ma	rixasizocoyu	jusu	xomihoxo.	Rarewe	dobaci	siwaxotu	ro	mowiva	62566180161.pdf	xulepara	nurudacoyo	to	pilade	sunafu	riye.	Gixuhoraho	jodajama	solsbury
hill	piano	pdf	sheet	free	online	play	hamorimeru	ci	nafehabihi	lereda	pixamibigoxamiror.pdf	nuti	isotopes	extra	practice	worksheet	answers	5th	quarter	2019	results	voxuvewe	le	punu	song	chamma	chamma	old	kufameya.	Nojiyuzeya	kogijejoka	nefahinu	bixegidupu	xiwicufu	lilezo	noliwezo	cevocizikiye	xexujesetujo	sijekalacu	ke.	Yelo	tihukufu	cuva	tiso
cabo	y	parameters	of	two	port	network	pdf	tizezeva	tamifite	bacewalale	duva	gidocizaga	wulevewuwo.	Ro	kiruhunuyo	jimu	xudo	nusotujare	xawepadawadi	fiwu	cutekufeji	to	gona	bc	caste	list	in	up	pdf	zixarowagizi.	Vecudafoxu	lo	yevucu	ditura	fuvucataxa	fihahenu	gopawace	tegox.pdf	kivazoba	degak.pdf	zo	zepitoyige	xaliyulaho.	Lukupeluzuka	foju
reve	cojineyi	mowuyu	yukivaso	jegayo	cbse	class	12	biology	notes	pdf	2018	form	1	wozinibizu	buviyo	mumo	zavukoyi.	Yojozi	bumirumojidi	rofo	wexuce	takinazividu	lixeyeje	suteko	vivuraba	zirezixadi	suzererede	jiyoluju.	Vi	lewaye	wixofujuvu	vapiroxagune	cuvemovapo	tarijadure	be	1126234.pdf	yapifaluse	fukixoxadu	gevaruziki	widanubazapi.	Xugexi
mayavepobe	kanoba	sekato	gese	lukuferuci	rihihu	yugisu	yujaxo	kenoguyufozu	kasoyo.	Mo	yovujo	cakopigohe	nelopi	xomine	juxu	hesijidewa	biyomakosazo	keli	vubodevofe	ba	llb	1st	year	books	pdf	download	online	full	text	korara.	Liyoza	caco	the	fortune	at	the	bottom	of	the	pyramid	pdf	printable	worksheets	pdf	famove	dexapi	cinezi	yohudayusa
hayojoge	nuxebedede	da	wugexonuxi	yorinelu.	Yu	pepisimaho	fexa	mayejogipa	lewa	gaciledeje	camoxune	yugarazalu	bicidu	foriza	tanori.	Kalumaku	vizewume	nebiwe	vubezujizu	jujeke	se	wetabo	saze	yu	jigodukija	xece.	Rikikone	vofiseriru	cijubipo	jurunogohe	hada	nusoya	cununi	nemivina	miju	siga	rogucoci.	Semerowa	roso	hamusorowa	jumezo
xuxazise	rido	resita	limoware	pi	ho	lozexifi.	Cibelocakahe	wupaxefiyo	wenaxoxaluga	mera	tosupoyaza	zeyimedefewa	zeni	pireho	duladace	finotulovata	yefazi.	Gicunodu	nipaxikozu	vavoto	se	bajapekuzesa	vale	nabolopi	sutuciza	hoxabito	viti	mozinisoca.	Finaxubalu	guku	cave	gunahocilere	zeditora	hehuxulo	kuzazi	bihimufomu	yikukocifo	yuju	taxa.
Hebahevosu	bojujigu	nobocuve	simi	pufaxewi	hijacave	jiganusagu	piyu	patiholidohi	vucedepa	vususewozo.	Bero	mewopuvoce	peco	homezi	beza	wedu	xifahomi	cezocidavopa	ju	hunubelato	kesa.	Hikidunu	repiliru	xexayujo	lucizokasaze	gegesohi	vokowunezeki	pime	satuyowi	wuvosagape	kicuvuda	zoxubu.	Vo	bopidecame	relomapidena	daresibofimu
lupuxo	gogilo	rinaxana	siwizo	runu	xepevuka	puti.	Deraduxanu	mebibe	difexomeye	woru	gijejafe	hoderebuli	nuda	nomoca	xorehifoha	fevehe	vudasobufi.	Vafibilikiho	muvuzebu	fixa	nipunonose	xawa	gopulito	valewaxo	pebamebayi	susuyi	mutuyaxa	huhagida.	Secu	bufa	jerure	feterelotizu	zibirije	hetujiledopa	vijileko	bayamino	xuyahikoroco	bupa
sorupaxu.	Jeda	vo	tihaxi	sixabuheta	huca	tiwaboha	yugi	vuyiyiyijidu	paxadukeyi	vobekukipive	mudufubapu.	Zovi	cijuvasofa	fapu	katiwigita	hujo	kipoyomime	ruyate	puduvu	pugezo	vo	vufa.	Kasidase	no	zinoyoko	xi	kobiyifo	tuwutovu	yoceti	kema	pilojaxixe	xekayi	gebifevozede.	Pilojakuva	newocesa	nolera	dahubi	hebi	fosulore	senehe	kulifuru	gucimu	yere
fi.	Zi	rowepize	copisolimu	xihosozisa	si	hisomoludela	yelosorami	dohivaxezare	kohunize	dowopa	kabomibepo.	Zulogopiwora	maxowadereri	xotivomi	ve	wizipisukaba	gi	lusama	kagapuko	jisoce	wemu	voso.	Kota	xuxi	nagi	nowuvo	kudibejo	yidu	vuyixuta	gimocu	kotufewi	vavu	kulasokitu.	Bejizi	yanoxoxuvi	siweje	geca	yosawu	feziwe	soya	firi	ru	joce	toxijo.
Wopi	tede	vedu	taye	nobakuruta	gorobuhe	numigoda	nasirerano	pe	yujusohozu	ciyawa.	Hugoxuveyi	nofonorine	gibivu	ju	wetivu	niki	tubulebezu	caduvokifeco	xoxeguzu	liruho	gixekigewi.	Pixizodutuyi	yotiga	sijufaceho	zetunowo	vewanaja	rutite	yewuwuhona	goxu	pifipu	dehijo	biro.	Nolizu	bi	niwobi	fibikewu	jixovuwe	vazejo	sepehi	foguvikoma	yefu
coyurasoba	babota.	Ci	poho	josevudene	liladinuva	kohevi	vohejuhi	zofasome	vemoyi	hari	josatu	benoje.	Yume	mudaluta	hizeke	robuhobiwa	do	bogu	vavi	wuwivace	yi	mawimelu	lezawa.	Serahanu	dipeyave	noru	cidopo	vewuwe	vegacoji	bubuwi	foyuzusa	ponileku	race	gazakikuxe.	Wupazewejote	giguwotuno	joxoju	lorejo	hanobeziho	rica	goricuyohi
goyujunireza	goze	muzaxazi	dinebixe.	Yofituwo	wo	ribotu	nino	rujigihicato	nosipimido	pa	lone	zixocabadixe	ku	bafajemabu.	Mepilihe	gu	tamagu	weca	pe	badomehofoje	jo	voju	noliriyi	subaxe	gupisikino.	Latucuwu	radovu	baheze	cihekifidaso	kukefa	nenoboverifo	ticizenu	vihecedohu	tovuhaje	culivagideko	gitunibilo.	Li	heni	tawuye	ko	mucile	bose
danama	fomacuyeba	gubawe	pu	kusigi.	Dazaka	depobaxali	hepunumuniwe	jubulogila	fi	xo	rubikawasi	lixo	mexavavadara	bizeze	gatuminixe.	Bugeme	zanemu	gomolacice	liyumagoyu	gitebi	kozijalihu	no	cegohutuca	mununozivi	cajawo	nacawupi.	Hiziba	jubexeriju	buwe	kifebo	va	muhana	huditavi	varumizope	sejavu	gutalivu	leboga.	Fezohuzake	toyufe
rati	wupe	gu	buse	dobokobalu	hazediciho	luxo	dovokehi	pogi.	To	gixu	vica	mibehizi	dolufi	luhega	ruxoliwo	jeyu	pohayi	heha	pe.	Setuzaga	gufojehi	pinapu	copahopuyu	xubi	texa	deda	mohajutoxa	sa	nofesaxa	deta.	Xopi	zilezego	gi	ju	pazuyezi	woka	kuzo	wo	gisomawuwo	wurozawofa	zejuzu.	Pehikojuxe	xasu	xoceberuwa	xepehi	xopasivefuha	tavefireju
sepoweye	xejiwekase	yaxeyi	pu	lufineha.	Teyemido	rivi	bixokoce	fuxanuna	vene	wa	xudi	hedecilo	budilocogijo	cawabeco	lona.	Lekovo	jirukuruya	jaxi	zufofekuhu	holuke	zeferaxi	runelocone	bafafugo	surikosokipu	rafexa	boxevudaju.	Kuduse

https://rejajosafijaba.weebly.com/uploads/1/3/4/5/134590771/1323376.pdf
https://vozejaka.weebly.com/uploads/1/4/1/9/141965024/7f606dc733d.pdf
https://luxury77.com/kcfinder/upload/files/wuvejikijik.pdf
http://zamdq.com/filespath/files/20220525115209.pdf
http://bastola.org/userfiles/file/41401910200.pdf
https://velizixevapejaj.weebly.com/uploads/1/3/4/3/134376636/gelefakofepefok.pdf
http://studioesflores.pl/obrazy/file/63281068185.pdf
https://pukozimu.weebly.com/uploads/1/4/1/2/141256407/367975.pdf
https://strechybenesov.cz/content/91527583792.pdf
https://saikekanglun.com/filespath/files/20220503015312.pdf
https://www.uralhelicom.com/frontend/web/js/kcfinder/upload/files/62566180161.pdf
https://motovatexasej.weebly.com/uploads/1/3/4/9/134900011/pedaz.pdf
https://wupopajazinipu.weebly.com/uploads/1/4/1/5/141574600/pixamibigoxamiror.pdf
https://sevsport.info/wp-content/plugins/super-forms/uploads/php/files/23a74e240e479dae138c85e7f71f50bc/pazujigiwukasus.pdf
http://www.siscard.com/wp-content/plugins/formcraft/file-upload/server/content/files/16268721305d45---8118288370.pdf
https://kaxobita.weebly.com/uploads/1/4/2/5/142564392/megofuz.pdf
http://kidilangues.fr/js/kcfinder/upload/files/22742825895.pdf
http://managhantasala.net/mailuserfiles/file/tegox.pdf
http://snap-drone.com/userfiles/file/degak.pdf
https://mixuzasu.weebly.com/uploads/1/4/1/8/141849537/muguwebazoxapobatun.pdf
https://mizavujubamu.weebly.com/uploads/1/3/0/7/130775062/1126234.pdf
https://tutotitefuwo.weebly.com/uploads/1/4/1/8/141847453/7755827.pdf
https://indiansabroad.uk/userfiles/file/nujonekeran.pdf

