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Case	1	
	•  23	years	old	man	otherwise	healthy	

•  No	family	history	of	kidney	disease	
•  Found	to	have	microscopic	hematuria	on	medical	
check	up	for	joining	army	(2	occasions)	

•  Has	been	undergoing	running	for	his	fitness	for	
army	selecIon	

•  Fit	looking	and	muscular	
•  BP	130/75	mmHg,	Pulse	64	per	min,	Height	1.8	
m,	Weight	80	kilo	

•  Normal	physical	examinaIon	



Case	1	

•  Urine	microscopy	shows	rbc	>100,	wbc	<10,	
nil	epithelial	cell	

•  Spot	urine	Albumin/CreaInine	raIo	4	(<2.3)	
•  eGFR	>90	ml/min/1.73	m2	

What	invesIgaIons	next?	



Case	2	

•  28	years	old	man,	fit	and	healthy,	regular	gym	goer	
•  Presented	to	emergency	department	a\er	sustaining	
groin	injury	while	playing	indoor	soccer	

•  Father	has	hypertension	nil	else	
•  Nil	regular	medicaIons	
•  Non-smoker,	social	alcohol	
•  A	year	ago,	eGFR	>90ml/min,	Urine	Albumin/
CreaInine	raIo	4.6	(2.3),	no	urine	microscopy	
available	



Case	2	

•  X	ray	–	no	bony	injury,	discharged	on	pain	relief	with	
GP	follow	up	

•  BP	145/90	mmHg,	P	102	per	min,	anxious	
•  Was	given	Brufen	and	Paracetamol	
•  Urine	microscopy	rbc	>100,	wbc	15,	Albumin/
CreaInine	raIo	110	

•  eGFR	84	ml/min/1.73m2	at	Ime	of	presentaIon	to	ED	
•  Review	1	week	later	with	repeat	labs	at	regular	GP	
		



Case	2	

•  Anxious	with	his	situaIon	
•  BP	146/87	mmHg,	Pulse	88	per	min	
•  Normal	physical	examinaIon	apart	from	
minor	painful	hip	

•  eGFR	76	ml/min/1.73m2,	Urine	microscopy	
rbc	>100,	2++	protein,	ACR	146	

! What	next?	



DefiniIons	
•  Gross	hematuria	—	Gross	hematuria	is	suspected	because	of	

the	presence	of	red	or	brown	urine	
•  Microscopic	hematuria	—	Microscopic	hematuria	refers	to	

blood	detectable	only	on	examinaIon	of	the	urine	sediment	
by	microscopy	

•  Hematuria	is	common	and	frequently	benign	in	young	
paIents,	and	a	cause	is	o\en	not	idenIfied		

•  By	contrast,	even	transient	hematuria	may	be	a	symptom	of	
an	underlying	serious	condiIon,	parIcularly	in	paIents	over	
age	35	years	



Copyrights	apply	



Copyrights	apply	



Copyrights	apply	



History	
•  Concurrent	pyuria	and	dysuria,	which	are	usually	indicaIve	of	a	

urinary	tract	infecIon	but	may	also	occur	with	bladder	malignancy.	
•  A	recent	upper	respiratory	infecIon	or	symptoms	of	upper	

respiratory	disease	raise	the	possibility	of	posInfecIous	or	
infecIon-related	glomerulonephriIs,	immunoglobulin	A	(IgA)	
nephropathy,	

•  VasculiIs,	anI-glomerular	basement	membrane	(GBM)	disease,	or	
someImes	hereditary	nephriIs.	

•  A	posiIve	family	history	of	renal	disease,	as	in	hereditary	nephriIs,	
polycysIc	kidney	disease,	or	sickle	cell	disease.	

•  Unilateral	flank	pain,	which	may	radiate	to	the	groin,	usually	
suggests	ureteral	obstrucIon	due	to	a	calculus	or	blood	clot	but	can	
occasionally	be	seen	with	malignancy	or	IgA	nephropathy.	



History	
•  Symptoms	of	prostaIc	obstrucIon	in	older	men	such	as	hesitancy	

and	dribbling.		
•  Recent	vigorous	exercise	or	trauma	in	the	absence	of	another	

possible	cause.		
•  History	of	a	bleeding	disorder	or	bleeding	from	mulIple	sites	due	to	

excessive	anIcoagulant	therapy.	These	observaIons	indicate	that	
hematuria	in	an	anIcoagulated	paIent	should	be	evaluated	in	the	
same	fashion	as	in	other	paIents.	

•  Cyclic	hematuria	in	women	that	is	most	prominent	during	and	
shortly	a\er	menstruaIon,	suggesIng	endometriosis	of	the	urinary	
tract	.		

•  ContaminaIon	with	menstrual	blood	is	always	a	possibility	and	
should	be	ruled	out	by	repeaIng	the	urinalysis	when	menstruaIon	
has	ceased	
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Glomerular	versus	nonglomerular	bleeding	

•  Red	cell	casts	-	virtually	diagnosIc	of	
glomerulonephriIs	or	vasculiIs	

•  Red	cell	morphology	-dysmorphic	appearance	with	
renal	lesions	

•  Acanthocytes	-	appear	to	be	most	predicIve	of	
glomerular	disease		

•  Red	to	brown	urine	-typically	red	to	pink	with	
nonglomerular	bleeding,	smoky	brown	or	cola	color	

•  Blood	clots	-	almost	always	due	to	nonglomerular	
bleeding	

•  Proteinuria	-	proteinuria	that	is	temporally	related	to	
the	hematuria	is	suggesIve	of	glomerular	disease	



Role	of	renal	biopsy	
•  Presence	of	risk	factors	for	progressive	disease	
such	as	proteinuria	and/or	an	elevaIon	in	the	
serum	creaInine	concentraIon	

•  Kidney	biopsy	is	not	usually	performed	for	
isolated	glomerular	hematuria		

•  Most	common	findings	are	a	normal	biopsy,	IgA	
nephropathy,	thin	basement	membrane	disease,	
mild	nonspecific	glomerular	abnormaliIes,	and	
hereditary	nephriIs	(Alport	syndrome)	



Transient	or	Persistent	Hematuria	
•  Common	problem	in	adults	
ProspecIve	cohort	study	including	2,421,585	
members	(of	all	ages)	
! 	967,297	(40	percent)	had	asymptomaIc					
microscopic	hematuria	

! Second	urinalysis	was	posiIve	for	microscopic	
hematuria	in	643,304	(66	percent)	

! Approximately	one-third	of	individuals	with	an	
iniIally	posiIve	urinalysis	had	transient	
hematuria	



Transient	or	Persistent	Hematuria	
Study	evaluated	1000	young	men	who	had	yearly	
urinalyses	between	the	ages	of	18	and	33	years	
! Hematuria	was	seen	in	39	percent	on	at	least			
one	occasion	

! 16	percent	on	two	or	more	occasions	
! No	obvious	eIology	can	be	idenIfied	in	most	
paIents	with	transient	hematuria	

! Fever,	infecIon,	trauma,	and	exercise	are			
potenIal	causes	

! Can	occur	with	UTI	(pyuria)		
	
	
	



Risk	Factors	For	renal	tract	malignancy	

American	Urological	AssociaIon:		
•  Age	>35	
•  Smoking	
•  OccupaIonal	exposure	
•  Chronic	cysIIs	or	irritaIve	voiding		
•  Pelvis	irradiaIon	
•  Exposure	to	cyclophosphamide	
•  Chronic	indwelling	foreign	body	
•  Analgesic	abuse	(paracetamol	RR	1.28,	NSAIDs	RR	1.25)	
–  meta-analysis	of	20	observaIonal	studies	(Choueiri	et	al,	Int	J	
Cancer	2014)	

•  Gross	haematuria	



Urinary	Tract	Malignancy	
•  ProspecIve	cohort	study	of	4414	members	of	a	
managed	care	organizaIon	with	unexplained,	
asymptomaIc	microscopic	hematuria	

! 111	cancers	were	idenIfied	(2.5	percent);	100	
were	bladder	cancers,	and	11	were	renal	cancers	

! Prevalence	of	malignancy	was	11.2%	among	
paIents	50	years	or	older	who	also	had	a	history	
of	gross	hematuria	plus	at	least	one	addiIonal	
risk	factor	(smoking,	male,	rbc	>	25)	

! <50	years	without	gross	hematuria,	cancer	
prevalence	rate	was	0.2%	



Urinary	Tract	Malignancy	
•  Study	of	1930	paIents	(mean	age	of	58	years,	
62	percent	male)	who	were	referred	to	a	
hematuria	clinic		

! 12	percent	had	bladder	cancer,	0.7	percent	
had	kidney	and	upper	tract	tumors	

! 61	percent	had	no	cause	idenIfied		
		50	–	59	years																							60	–	69	years	
Sex	 Gross	 Microscopic	

Male	 20.4%	 1.9%	

Female	 8.9%	 1.9%	

Sex	 Gross	 Microscopic	

Male	 28.9%	 7.9%	

Female	 21.5%	 4.5%	



Urinary	Tract	Malignancy	
•  1034	paIents	with	microscopic	hematuria		
•  Evaluated	by	ultrasound,	IVP,	urinary	cytology,	
and	cystoscopy.	

! Incidence	of	malignancy	(bladder,	kidney,	or	
prostate)	was	2.4	percent	

! Kidney	stones	or	glomerular	or	other	intrinsic	
renal	disease	-20%	

! 78	percent	had	either	no	idenIfiable	cause	
! Neither	cytology	nor	IVP	reliably	detected	all	of	
the	tumors	



Imaging	
•  Unexplained	hematuria	(glomerular	bleeding	is	
excluded)	

•  Imaging	of	kidney,	ureter,	bladder	combined	with	
cystoscopy	(bladder	and	urethral	lesion)	

•  CTU	with	or	without	contrast	(preferred	iniIal)	
•  IVP	or	US	replaced	by	CTU	
•  US	preferred	for	pregnant	women	
•  MRU	less	data	
•  Cystoscopy	–	enIre	bladder	can	be	visualised	+	
prostate	and	urethra	



Unexplained	Hematuria	
•  No	Dx	from	history,	urinalysis,	imagings	or	
cystoscopy	

•  Mild	glomerulopathy	and	predisposiIon	to	stone	
disease	

•  Glomerular	disease	–	asso	with	proteinuria,	rbc	
casts,	renal	insufficiency	

•  Persistent	glomerular	hematuria	(isolated)	–	IgA,	
Thin	basement	membrane,	
mesangioprooliferaIve,	Alport	syndrome	

•  PosInfecIous	GN	and	exercise	are	other	cause	
but	typically	transient	



Rare	condiIons	

•  Hereditary	hemorrhagic	telangiectasis	
•  RadiaIon	cysIIs		
•  schistosomiasis		
•  AVM	
•  Nutcracker	syndrome	
•  Loin	pain-hematuria	syndrome	



Copyrights	apply	



Take	Home	Message	
	

•  Transient	microscopic	hematuria	in	healthy	
young	adults	are	common	

•  IdenIfy	risk	factors	are	important	for	gross	or	
microscopic	hematuria	in	paIents	above	35	
years	for	urinary	tract	malignancy	

•  Decreased	eGFR	and	proteinuria	are	
important	risk	factor	for	progressive	renal	
disease		


