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Objectives

• To	know	the	basics	about	the	structure	and	functions	of	the	
glomerulus	

.	To	have	an	Idea	how	diseases	are	named	in	GN	

• To	know	some	of	the	secondary	causes	of	GN	and	realize	its	impact	
on	the	clinical	management

• To	know	the	initial	screening	workup	for	glomerulonephritis

• To	know	the	different	causes	of	hematuria	and	make	your	approach	
accordingly



























• What	affect	the	trans-glomerular	passage?
• 1- Molecular	size
• 2- Charge
• 3- Shape



•Which	of	the	following	are	typical	features	of	active	
glomerulonephritis:

A- high	creatinine,	hypovolemia	and	proteinuria	

B- High	creatinine,	hypervolemia,	proteinuria	&					Mg

C- High	creatinine,	hypervolemia,	microscopic	hematuria	and						
proteinuria



• Is	the	statement	below	True	or	False?

Mesangial	cells	maintain	the	structure	and	the	
function	of	the	glomerulus	
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• Is	the	statement	below	True	or	False?

Slit	diaphragm	is	composed	of	group	of	proteins	that	
maintain	the	structure	and	the	alignment	of	the	
endothelial	cells	
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•What	are	the	layers	of	the	glomerular	capillary	wall	
in	order	from	inside	to	outside:

A- Endothelial	cells,	podocytes,	GBM

B- GBM,	endothelial	cells,	podocytes

C- Endothelial	cells,	GBM,	podocytes	



Diseases

Diseases

Diseases



• Glomerulonephritis	Diseases	could	be	primary	or	secondary	to	
variety	of	conditions:	

Examples:
• Membranous	nephropathy	could	be	primary	(idiopathic)	or	
secondary	to	HBV	or	to	Lupus.
• Minimal	change	disease	could	be	primary	or	secondary	to	Hodgkin	
lymphoma	or	NSAID	use.

In	primary	we	treat	them	with	immunosupprrssive agents	while	in	
secondary	we	treat	the	underlying	diseases.











• Pathological	Classification	of	Glomerulonephritis	diseases:

- Proliferative

- Non-proliferative



















How	to	approach	hematuria

• Definition	of	Hematuria:

Presence	of	at	least	3	RBCs	per	high	power	field	(HPF)	in	a	spun	urine

HPF:	400x	magnification	level	







Microscopic	Hematuria:	
Non-visible,	detected	by	microscopy.

Macroscopic	Hematuria:
Gross	hematuria

Not	every	dark	urine	means	Hematuria:
Conditions	where	the	urine	becomes	dark	and	positive	for	heme on	
dipstick	but	negative	for	RBCs	on	microscopy	(+ve dipstick	but	no	
hematuria):
- Intravascular	hemolysis	(Hemoglobin)
- Rhabdomyolysis (Myoglobin).

Negative	dipstick	exclude	hematuria.	





Main	causes	of	Hematuria:

• Glomerular

Non- Glomerular:	

• Stones

• Tumors

• Infections

• Trauma



• In Interstitial	nephritis:	
Urinalysis	typically	show	WBCs,	RBCs	and	WBC	casts.

• Acute	tubular	necrosis:
• Characterized	by	Heme granular	cast	(muddy	brown	cast)	on	
urinalysis.
Typically	there	are	no RBCs	however	presence	of	some	won’t						
exclude	the	possibility	of	ATN.	



Gross	Hematuria:	Glomerular	vs	Extraglomerular



RBC	Cast



RBC	cast



• Commonest	type	of	glomerulonephritis	that	can	present	with	gross	
hematuria:

IgA	nephropathy
Post	infectious	glomerulonephritis

Both	can	be	triggered	by	URTI
Both	can	cause	nephritis:	AKI,	HTN	

The	onset	of	hematuria	in	relation	to	the	URTI	is	important:
In	IgA:	it	is	synpharyngitic (within	4days	after	URTI	symptoms)	while	in	
post	infectious	is	usually	1	week– 2weeks.

The	definitive	way	of	differentiation	is	renal	biopsy.



• Commonest	Causes	of	Isolated	glomerular	microscopic	hematuria	
(without	proteinuria	or	renal	impairment):
IgA	nephropathy
Thin	basement	membrane	(benign	familial		hematuria)
Alport’s syndome

• Indication	for	biopsy	in	microscopic	hematuria:
renal	impairment	or
Presence	of	proteinuria	>	1	g/day	or
HTN





Key	points

• Hematuria	can	be	benign	but	might	indicate	glomerular-based	
disease	or	urological	malignancy

• Age,	gender,	smoking,	family	Hx,	PHx	are	important	factors	to	be	
considered	upon	approaching	glomerulonephritis

• Glomerulonephritis	can	be	primary	or	secondary.	In	Secondary	
causes	treating	the	underlying	disease	would	improve	GN	in	most	of	
the	cases.	Screening	for	secondary	causes	is	worthy	in	adults	

• Nephrotic	range	proteinuria	indicates	underlying	glomerular-based	
disease	in	most	of	the	cases	



Thank	You

For	feedback	and	further	questions:
MALKHOWAITER@KSU.EDU.SA


