Genetic Renal Disease
Disorders of the Glomerulus
1.  Alport Syndrome
Clinical features:  Usually X-linked, sometimes autosomal, recessive.  Almost all males.  
Hematuria and proteinuria appear in childhood.  Progressive hearing loss and anterior 
lenticonus (cone-like deformity of the lens).  ESRD by age 30.
Pathology:  Glomerular BM thinning, with eventual sclerosis and fraying.  Loss of Goodpasture 
epitope in the BM.
Pathogenesis:  Probably due to absence of Type IV collagen.


(Raymond removed image of hereditary nephritis pathology.)

2.  Congenital Nephrotic Syndrome
Clinical features:  fetuses often born prematurely in a large placenta.  Extreme proteinuria, 
sometimes with RBC or WBC.  Deadly within first year of life.
Pathology:  kidneys are enlarged.  The podocyte foot processes are fused.  There may be sclerosis.
Pathogenesis:  autosomal recessive NPHS1 mutation.  NPHS1 is only expressed in kidney.  The 
protein is called nephrin.  It bridges and seals podocyte slits in these patients.
3.  Steroid-Resistant Focal Segmental Glomerulosclerosis
Clinical features:  heterogeneous group of disorders that all resist steroids.  Rapid progression to 
ESRD.  Autosomal recessive forms are more severe and progress more rapidly.

Pathology:  focal segmental glomerulosclerosis.
Pathogenesis:  mutation in NPHS2.  Its protein is called podocin.
Disorders of Tubular Transport:  Salt-Wasting
1.  Bartter’s Syndrome
Clinical features:  salt-wasting with fetal dehydration and hydramnios.  Also, hypokalemia, 
metabolic alkalosis, high urinary chloride and calcium, and high renin/aldosterone levels.  
These patients 
act like they’re on loop diuretics.

Hypercalciuria because lumenal electrical gradient is disrupted, so normal calcium 


paracellular uptake driven by the gradient is absent.  Magnesium levels are normal.
Pathology:  hyperplasia of the JGA.
Pathogenesis:  various transporters may be the cause. All are in the thick ascending loop.

--NKCC2 is the Na/K/Cl co-transporter

--ROMK is the K+ channel

--ClC-Kb is the basolateral Cl- channel


--BSND (Bartter’s Sensorineural Deafness) is a protein required for making the ClC-Kb


--CaR, which is distinguished from classic Bartlett’s by hypocalcemia and hypomagnesia
(Raymond removed image of Bartter’s syndrome.)

2.  Gitelman’s Syndrome
Clinical features:  similar to Bartter’s but much milder, often showing up in older adolescents.

Salt-wasting, hypokalemia, metabolic alkalosis, hypocalciuria, hypomagnesia, and high 
renin/aldosterone.

Pathogenesis:  mutation in NCCT (the Na/Cl co-transporter).  Causes slight sodium excess at the 
CCD, leading to high aldosterone, and potassium loss and H+ wasting.
(Raymond removed image of Gitelman’s syndrome.)

3.  Pseudohypoaldosteronism Type 1 (PHA-1)
Clinical features:  severe dehydration and hypotension, severe salt-wasting, and hyperkalemia.  
Often accompanied by respiratory tract distress/infections.

Renin and aldosterone are high!  This is not hypoaldosteronism.

Pathogenesis:  this disease acts like amiloride (blocks EnaC in the CCD) or spironolactone 
(antagonist of aldosterone).

--Recessive PHA-1 caused by mutations in the EnaC sodium channel, preventing reabsorption

--Autosomal dominant PHA-1 caused by mutations in the aldosterone receptor

(Raymond removed images of autosomal recessive and autosomal dominant PHA-1)

Disorders of Tubular Transport:  Salt-Retention and Hypertension
1.  Liddle’s Syndrome
Clinical features:  hypertension, hypokalemia, metabolic alkalosis, low renin/AGT-II/aldosterone.  
This is like a pseudohyperaldosteronism.

Spironolactone has no effect, even though the disease acts like pseudohyperaldosteronism.

Amiloride and Triamterene (inhibit EnaC) are very effective.
Pathogenesis:  activating mutations of the EnaC.


(Raymond removed images of Liddle’s syndrome.)

2.  Apparent Mineralocorticoid Excess (AME)
Clinical features:  a type of familial hypertension, with hypokalemia, metabolic alkalosis, and


low renin/aldosterone.  Responsive to Spironolactone and low-salt diet.












