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Case 31-2007:A 41-Year-0ld Man with Abdominal Pain and Elevated Serum Creatinine
(New England Journal of Medicine 2007;357:1531-1541)
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Figure 2. Photomicrographs of the Biopsy Specimen
of the Kidney.

In Panel A (periodic acid—Schiff), tubules show acute
injury, with thinning of the cytoplasm, loss of brush
borders, and decreased numbers of nuclei; a protein-
aceous cast is present. In Panel B (hematoxylin and
eosin), a tubule contains a pigmented cast (arrow)
with sloughed cellular debris; interstitial hemorrhage
extends through most of the cortex in this field, accom-
panied by a sparse, mixed inflammatory infiltrate con-
taining predominantly CD3+ T cells. In Panel C (hema-
toxylin and eosin), ruptured tubules with cast material
are present in the interstitium (long arrows), and one
of the casts appears to be rupturing into a peritubular
capillary (tubulovenous anastomosis) (short arrow).

Figure 3. Electron Micrographs of the Renal-Biopsy
Specimen.

In Panel A, extensive effacement of glomerular podo-
cyte foot processes is evident (arrows). In Panel B,

a reactive endothelial cell (asterisk) has detached from
the glomerular basement membrane (arrowheads). In
Panel C, the glomerular endothelial cells {arrows) have
focally lost their normal fenestration, and increased
rough endoplasmic reticulum indicates activation.




Table 3. Differential Diagnosis of Acute Kidney Injury.*

Underlying Problem
Prerenal
Intravascular volume depletion

Decreased effective perfusion volume
to kidneys

Impaired renal blood flow from exoge-
nous agents

Intrarenal

Acute tubular necrosis

Glomerular disease

Wascular disease

Interstitial disease

Postrenal

Possible Causes

Hemarrhage, low fluid intake, vomiting, diarrhea

Heart failure, cirrhosis or hepatorenal syndrome, nephrotic syndrome

Angiotensin-converting—enzyme inhibitors, nonsteroidal antiinflammatory
drugs, calcineurin inhibitors

Ischemia; toxins, including drugs (e.g., aminoglycosides, cisplatin), NSAIDs,
contrast agents, pigments (myoglobin, hemoglobin); sepsis, including
bacterial, viral, protozoal, helminthic

Rapidly progressive glomerulonephritis: systemic lupus erythematosus,
small-vessel vasculitis (Wegener's granulomatosis, microscopic polyan-
giitis, Churg-Strauss syndrome), Henoch—Schanlein purpura, Good-
pasture’s syndrome, antiphospholipid antibody syndrome

Acute proliferative glomerulonephritis: bacterial endocarditis, poststrepto-
coccal glomerulonephritis, viral infections (cytomegalovirus, influenza,
human immunodeficiency virus, hepatitis, hantavirus), protozoal infec-
tions (malaria, babesiosis, ehrlichiosis), helminthic infection (schistoso-
miasis), leptospirosis

Microvascular disease: atheroembolic disease; thrombotic thrombocytopenic
purpura; hemolytic-uremic syndrome; hemolysis, elevated liver enzymes,
and low platelets (HELLP) syndrome; postpartum acute renal failure

Macrovascular disease: renal-artery occlusion, abdominal aortic disease

Allergic reaction to drugs, lupus or mixed connective-tissue disease, pyelo-
nephritis, infiltrative disease (lymphoma or leukemia), paraproteinemia
(myeloma)

Benign prostatic hypertrophy, prostate cancer, cervical cancer, retroperitoneal
fibrosis, pelvic mass or invasive pelvic cancer, intraluminal bladder mass,
neurcgenic bladder, urethral strictures

Table 4. Toxic Effects of Nonsteroidal Antiinflammatory Drugs on the Kidney.

Manifestation

Sodium and water retention

Hyperkalemia

Acute renal failure or acute
kidney injury

Interstitial nephritis

Nephrotic syndrome

Comment

Can lead to edema, increased blood pressure, congestive heart failure
Can result from salt restriction

Can occur in patients with underlying volume depletion or ineffective blood volume,
those with preexisting renal insufficiency, and the elderly

Often associated with clinically significant proteinuria; can be acute or chronic
Usually associated with minimal-change disease; usually occurs with long-term use

but can also be idiosyncratic; often coexists with interstitial nephritis

Papillary necrosis
Developmental defects

Can be acute or chronic

Can occur from use during pregnancy




