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lar obstruction, particularly when given as an intravenous bolus at high
doses (500 mg/m2) or in the setting of hypovolemia. Foscarnet, pentamidine, tenofovir, and cidofovir are also frequently associated with AKI due
to tubular toxicity. AKI secondary to acute interstitial nephritis can occur
as a consequence of exposure to many antibiotics, including penicillins,
cephalosporins, quinolones, sulfonamides, and rifampin.

Disorders of the Kidney and Urinary Tract

Chemotherapeutic Agents Cisplatin and carboplatin are accumulated by proximal tubular cells and cause necrosis and apoptosis.
Intensive hydration regimens have reduced the incidence of cisplatin
nephrotoxicity, but it remains a dose-limiting toxicity. Ifosfamide
may cause hemorrhagic cystitis and tubular toxicity, manifested as
type II renal tubular acidosis (Fanconi’s syndrome), polyuria, hypokalemia, and a modest decline in GFR. Antiangiogenesis agents, such as
bevacizumab, can cause proteinuria and hypertension via injury to the
glomerular microvasculature (thrombotic microangiopathy). Other
antineoplastic agents such as mitomycin C and gemcitabine may cause
thrombotic microangiopathy with resultant AKI.
Toxic Ingestions Ethylene glycol, present in automobile antifreeze, is
metabolized to oxalic acid, glycolaldehyde, and glyoxylate, which may
cause AKI through direct tubular injury. Diethylene glycol is an industrial agent that has been the cause of outbreaks of severe AKI around the
world due to adulteration of pharmaceutical preparations. The metabolite 2-hydroxyethoxyacetic acid (HEAA) is thought to be responsible for
tubular injury. Melamine contamination of foodstuffs has led to nephrolithiasis and AKI, either through intratubular obstruction or possibly
direct tubular toxicity. Aristolochic acid was found to be the cause of
“Chinese herb nephropathy” and “Balkan nephropathy” due to contamination of medicinal herbs or farming. The list of environmental toxins
is likely to grow and contribute to a better understanding of previously
catalogued “idiopathic” chronic tubular interstitial disease, a common
diagnosis in both the developed and developing world.
Endogenous Toxins AKI may be caused by a number of endogenous
compounds, including myoglobin, hemoglobin, uric acid, and myeloma
light chains. Myoglobin can be released by injured muscle cells, and
hemoglobin can be released during massive hemolysis leading to pigment
nephropathy. Rhabdomyolysis may result from traumatic crush injuries,
muscle ischemia during vascular or orthopedic surgery, compression

during coma or immobilization, prolonged seizure activity, excessive
exercise, heat stroke or malignant hyperthermia, infections, metabolic
disorders (e.g., hypophosphatemia, severe hypothyroidism), and myopathies (drug-induced, metabolic, or inflammatory). Pathogenic factors for
AKI include intrarenal vasoconstriction, direct proximal tubular toxicity,
and mechanical obstruction of the distal nephron lumen when myoglobin or hemoglobin precipitates with Tamm-Horsfall protein (uromodulin, the most common protein in urine and produced in the thick ascending limb of the loop of Henle), a process favored by acidic urine. Tumor
lysis syndrome may follow initiation of cytotoxic therapy in patients
with high-grade lymphomas and acute lymphoblastic leukemia; massive
release of uric acid (with serum levels often exceeding 15 mg/dL) leads
to precipitation of uric acid in the renal tubules and AKI (Chap. 331).
Other features of tumor lysis syndrome include hyperkalemia and hyperphosphatemia. The tumor lysis syndrome can also occasionally occur
spontaneously or with treatment for solid tumors or multiple myeloma.
Myeloma light chains can also cause AKI by direct tubular toxicity and by
binding to Tamm-Horsfall protein to form obstructing intratubular casts.
Hypercalcemia, which can also be seen in multiple myeloma, may cause
AKI by intense renal vasoconstriction and volume depletion.
Allergic Acute Tubulointerstitial Disease and Other Causes of Intrinsic
AKI While many of the ischemic and toxic causes of AKI previously
described result in tubulointerstitial disease, many drugs are also
associated with the development of an allergic response characterized
by an inflammatory infiltrate and often peripheral and urinary eosinophilia. AKI may be caused by severe infections and infiltrative diseases.
Diseases of the glomeruli or vasculature can lead to AKI by compromising blood flow within the renal circulation. Glomerulonephritis
and vasculitis are less common causes of AKI. It is particularly important to recognize these diseases early because they require timely treatment with immunosuppressive agents or therapeutic plasma exchange.
POSTRENAL ACUTE KIDNEY INJURY
(See also Chap. 343) Postrenal AKI occurs when the normally unidirectional flow of urine is acutely blocked either partially or totally,
leading to increased retrograde hydrostatic pressure and interference
with glomerular filtration. Obstruction to urinary flow may be caused
by functional or structural derangements anywhere from the renal
pelvis to the tip of the urethra (Fig. 334-5). Normal urinary flow rate
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Anatomic sites and causes of obstruction leading to postrenal acute kidney injury.
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