steroid withdrawal (Fig. 340-1). Tuberculosis should be ruled out
before starting treatment because this too is a rare cause of granulomatous interstitial nephritis.
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Figure 340-2 Acute interstitial nephritis (AIN) in a patient who
presented with acute iritis, low-grade fever, erythrocyte sedimentation
rate of 103, pyuria and cellular casts on urinalysis, and a newly elevated
serum creatinine of 2.4 mg/dL. Both the iritis and AIN improved after
intravenous methylprednisolone. This PAS-stained renal biopsy shows
a mononuclear cell interstitial infiltrate (asterisks) and edema separating
the tubules (T) and a normal glomerulus (G). Some of the tubules contain cellular debris and infiltrating inflammatory cells. The findings in this
biopsy are indistinguishable from those that would be seen in a case of
drug-induced AIN. PAS, Periodic acid–Schiff.
often confounded by the fact that the ocular symptoms precede or
accompany the renal disease in only one-third of cases. Additional
extrarenal features include fever, anorexia, weight loss, abdominal
pain, and arthralgia. The presence of such symptoms as well as elevated
creatinine, sterile pyuria, mild proteinuria, features of Fanconi’s syndrome, and elevated erythrocyte sedimentation rate should raise suspicion for this disorder. Serologies suggestive of the more common autoimmune diseases are usually negative, and TINU is often a diagnosis
of exclusion after other causes of uveitis and renal disease, such as
Sjögren’s syndrome, Behçet’s disease, sarcoidosis, and systemic lupus
erythematosus, have been considered. Clinical symptoms are typically
self-limited in children, but are more apt to follow a relapsing course in
adults. The renal and ocular manifestations generally respond well to
oral glucocorticoids, although maintenance therapy with agents such
as methotrexate, azathioprine, or mycophenolate may be necessary to
prevent relapses (Fig. 340-1 and Table 340-2).
SYSTEMIC LUPUS ERYTHEMATOSUS
An interstitial mononuclear cell inflammatory reaction often accompanies the glomerular lesion in most cases of class III or IV lupus
nephritis (Chap. 338), and deposits of immune complexes can be
identified in tubule basement membranes in about 50% of cases.
Occasionally, however, the tubulointerstitial inflammation predominates and may manifest with azotemia and type IV RTA rather than
features of glomerulonephritis.
GRANULOMATOUS INTERSTITIAL NEPHRITIS
Some patients may present with features of AIN but follow a protracted and relapsing course. Renal biopsy in such patients reveals a
more chronic inflammatory infiltrate with granulomas and multinucleated giant cells. Most often, no associated disease or cause is found;
however, some of these cases may have or subsequently develop the
pulmonary, cutaneous, or other systemic manifestations of sarcoidosis
such as hypercalcemia. Most patients experience some improvement
in renal function if treated early with glucocorticoids before the development of significant interstitial fibrosis and tubular atrophy (Table
340-2). Other immunosuppressive agents may be required for those
who relapse frequently upon steroid withdrawal. Other immunosuppressive agents may be required for those who relapse frequently upon
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IgG4-RELATED SYSTEMIC DISEASE
A form of AIN characterized by a dense inflammatory infiltrate containing IgG4-expressing plasma cells can occur as a part of a syndrome
known as IgG4-related systemic disease. Autoimmune pancreatitis,
sclerosing cholangitis, retroperitoneal fibrosis, and a chronic sclerosing sialadenitis (mimicking Sjögren’s syndrome) may variably be present as well. Fibrotic lesions that form pseudotumors in the affected
organs soon replace the initial inflammatory infiltrates and often lead
to biopsy or excision for fear of true malignancy. Although the involvement of IgG4 in the pathogenesis is not understood, glucocorticoids
have been successfully used as first-line treatment in this group of
disorders, once they are correctly diagnosed.
IDIOPATHIC AIN
Some patients present with typical clinical and histologic features of
AIN but have no evidence of drug exposure or clinical or serologic features of an autoimmune disease. The presence in some cases of autoantibodies to a tubular antigen, similar to that identified in rats with
an induced form of interstitial nephritis, suggests that an autoimmune
response may be involved. Like TINU and granulomatous interstitial
nephritis, idiopathic AIN is responsive to glucocorticoid therapy but
may follow a relapsing course requiring maintenance treatment with
another immunosuppressive agent (Fig. 340-1 and Table 340-2).
INFECTION-ASSOCIATED AIN
AIN may also occur as a local inflammatory reaction to microbial
infection (Table 340-1) and should be distinguished from acute bacterial pyelonephritis (Chap. 162). Acute bacterial pyelonephritis does
not generally cause acute renal failure unless it affects both kidneys or
causes septic shock. Presently, infection-associated AIN is most often
seen in immunocompromised patients, particularly renal transplant
recipients with reactivation of polyomavirus BK (Chaps. 169 and 337).
CRYSTAL DEPOSITION DISORDERS AND OBSTRUCTIVE TUBULOPATHIES
Acute renal failure may occur when crystals of various types are deposited in tubular cells and interstitium or when they obstruct tubules.
Oliguric acute renal failure, often accompanied by flank pain from
tubular obstruction, may occur in patients treated with sulfadiazine
for toxoplasmosis, indinavir and atazanavir for HIV, and intravenous
acyclovir for severe herpesvirus infections. Urinalysis reveals “sheaf of
wheat” sulfonamide crystals, individual or parallel clusters of needleshaped indinavir crystals, or red-green birefringement needle-shaped
crystals of acyclovir. This adverse effect is generally precipitated by
hypovolemia and is reversible with saline volume repletion and drug
withdrawal. Distinct from the obstructive disease, a frank AIN from
indinavir crystal deposition has also been reported.
Acute tubular obstruction is also the cause of oliguric renal failure
in patients with acute urate nephropathy. It typically results from
severe hyperuricemia from tumor lysis syndrome in patients with
lympho- or myeloproliferative disorders treated with cytotoxic agents,
but also may occur spontaneously before the treatment has been initiated (Chap. 331). Uric acid crystallization in the tubules and collecting
system leads to partial or complete obstruction of the collecting ducts,
renal pelvis, or ureter. A dense precipitate of birefringent uric acid
crystals is found in the urine, usually in association with microscopic
or gross hematuria. Prophylactic allopurinol reduces the risk of uric
acid nephropathy but is of no benefit once tumor lysis has occurred.
Once oliguria has developed, attempts to increase tubular flow and
solubility of uric acid with alkaline diuresis may be of some benefit; however, emergent treatment with hemodialysis or rasburicase,
a recombinant urate oxidase, is usually required to rapidly lower uric
acid levels and restore renal function.
Calcium oxalate crystal deposition in tubular cells and interstitium
may lead to permanent renal dysfunction in patients who survive ethylene glycol intoxication, in patients with enteric hyperoxaluria from
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