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Fig. 557.1 Gross morphology of the renal circulation. (From Pitts RF. Physiology of the Kidney and Body Fluids, 3rd ed. Chicago:
Year Book Medical Publishers; 1974.)
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Table 558.1 | Other Causes of Red Urine

HEME POSITIVE

Hemoglobin
Myoglobin

HEME NEGATIVE
Drugs

Adriamycin
Chloroquine
Deferoxamine
Hydroxocobalamin
lbuprofen

Iron sorbitol
Levodopa
Metronidazole
Nitrofurantoin
Phenazopyridine (Pyridium)
Phenolphthalein
Phenothiazines
Phenytoin

Quinine

Rifampin
Salicylates
Sulfasalazine

Dyes (Vegetable/Fruit)
Beets

Blackberries

Blueberries

Food and candy coloring
Paprika

Rhubarb

Metabolites
Homogentisic acid
Melanin
Methemoglobin
Porphyrin
Tyrosinosis

Urates
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1. Tubulo Interstitial Nephritis



Table 561.1 | Etiology of Interstitial Nephritis

ACUTE INTERSTITIAL NEPHRITIS
Drugs
¢ Antimicrobials

¢ Penicillin derivatives
Cephalosporins
Sulfonamides
Trimethoprim-sulfamethoxazole
Ciprofloxacin
Tetracyclines
Vancomycin
Erythromycin derivatives
Rifampin
Amphotericin B

* Acyclovir
* Anticonvulsants

* Carbamazepine

¢ Phenobarbital

* Phenytoin

* Sodium valproate

Drugs of Abuse
Synthetic cannabinoids
Bath salts

Ecstasy

Anabolic steroids
Inhaled solvents
Heroin

Cocaine

Other Drugs

Allopurinol

All-trans-retinoic acid
5-Aminosalicylic acid

Cimetidine

Cyclosporine

Diuretics

Escitalopram

Interferon

Mesalazine

Quetiapine

Olanzapine

Nonsteroidal antiinflammatory drugs
Protease inhibitors

Proton pump inhibitors

Avristolochic acid (traditional Chinese herb)

Infections
¢ Adenovirus
® Bacteria associated with acute pyelonephritis
* BKvirus

e Brucella

¢ Streptococcal species

¢ Cytomegalovirus

s Epstein-Barr virus

* Hepatitis B virus

¢ Histoplasmosis

® Human immunodeficiency virus

* Hantavirus

s |eptospirosis

¢ Toxoplasma gondii

Disease-Associated

* Glomerulonephritis (e.g., systemic lupus erythematosus)
o Acute allograft rejection

e Tubulointerstitial nephritis and uveitis (TINU) syndrome

Idiopathic

CHRONIC INTERSTITIAL NEPHRITIS
Drugs and Toxins

* Analgesics

® Cyclosporine

e Lithium

* Heavy metals (including lead)

Infections (See Acute Interstitial Nephritis)

* Disease-associated causes

Metabolic and hereditary

Cystinosis

Oxalosis

Fabry disease

Wilson disease

Sickle cell nephropathy

Alport syndrome

Juvenile nephronophthisis, medullary cystic disease

Immunologic

* Systemic lupus erythematosus

® Crohn disease

e Chronic allograft rejection

* Tubulointerstitial nephritis and uveitis (TINU) syndrome
e Anti-tubular basement disease

Urologic

* Posterior urethral valves

e Eagle-Barrett syndrome

¢ Ureteropelvic junction obstruction
* Vesicoureteral reflux

Miscellaneous

e Balkan nephropathy
* Radiation

* Sarcoidosis

* Neoplasm

Idiopathic
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Table 567.1 | Causes of Childhood Nephrotic Syndrome

IDIOPATHIC NEPHROTIC SYNDROME

Minimal change disease

Focal segmental glomerulosclerosis

Membranous nephropathy

Glomerulonephritis associated with nephrotic syndrome-
membranoproliferative glomerulonephritis, crescentic
glomerulonephritis, immunoglobulin A nephropathy

GENETIC DISORDERS ASSOCIATED WITH PROTEINURIA OR

NEPHROTIC SYNDROME (SEE ALSO TABLE 567.3)

Nephrotic Syndrome (Typical)

Finnish-type congenital nephrotic syndrome (absence of nephrin)

Focal segmental glomerulosclerosis (pathogenic variants in nephrin,
podocin, MYOTE, a-actinin 4, TRPC6)

Diffuse mesangial sclerosis (pathogenic variants in laminin B, chain)

Denys-Drash syndrome (pathogenic variants in WT1 transcription
factor)

Congenital nephrotic syndrome with lung and skin involvement
(integrin a-3 pathogenic variant)

Mitochondrial disorders

Proteinuria With or Without Nephrotic Syndrome

Nail-patella syndrome (pathogenic variant in LMX1B transcription
factor)

Alport syndrome (pathogenic variant in collagen biosynthesis genes)

Multisystem Syndromes With or Without Nephrotic Syndrome
Galloway-Mowat syndrome

Charcot-Marie-Tooth disease

Jeune syndrome

Cockayne syndrome

Laurence-Moon-Bied|-Bardet syndrome

Metabolic Disorders With or Without Nephrotic Syndrome
Alagille syndrome

ay-Antitrypsin deficiency

Fabry disease

Glutaric acidemia

Glycogen storage disease

Hurler syndrome

Partial lipodystrophy

Mitochondrial cytopathies

Sickle cell disease

SECONDARY CAUSES OF NEPHROTIC SYNDROME
Infections

Endocarditis

Post-streptococcal

Hepatitides B, C

HIV-1

Infectious mononucleosis
Cytomegalovirus

Malaria

Syphilis (congenital and secondary)
Toxoplasmosis

Tuberculosis

Schistosomiasis

Filariasis

Drugs

Captopril

Penicillamine

Gold

Nonsteroidal antiinflammatory drugs
Pamidronate, other bisphosphonates
Interferon

Mercury

Heroin

Lithium

Rifampicin

Sulfasalazine

Immunologic or Allergic Disorders
Vasculitis syndromes

Castleman disease

Kimura disease

Bee sting

Snake venom

Food allergens

Serum sickness

Poison ivy, poison oak

ASSOCIATED WITH MALIGNANT DISEASE
Wilms Tumor

Lymphoma

Pheochromocytoma

Leukemia

Thymoma

Solid tumors

Glomerular Hyperfiltration
Oligomeganephronia

Morbid obesity

Adaptation to nephron reduction

Adapted from Eddy AA, Symons JM. Nephrotic syndrome in childhood. Lancet. 2003;362:629-638.
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