A Normal perfusion pressure

B

1801

Decreased perfusion pressure

Arteriolar resistances

Chapter 334 Acute Kidney Injury

Afferent
arteriole
Efferent
arteriole

Increased
vasodilatory
prostaglandins

Increased
angiotensin II

Glomerulus
Tubule

Normal GFR

Normal GFR maintained

C Decreased perfusion pressure in the presence of NSAIDs

Decreased
vasodilatory
prostaglandins

Increased
angiotensin II

Low GFR

D Decreased perfusion pressure in the presence of ACE-I or ARB

Slightly increased
vasodilatory
prostaglandins

Decreased
angiotensin II

Low GFR

Figure 334-2 Intrarenal mechanisms for autoregulation of the glomerular filtration rate (GFR) under decreased perfusion pressure
and reduction of the GFR by drugs. A. Normal conditions and a normal GFR. B. Reduced perfusion pressure within the autoregulatory range.
Normal glomerular capillary pressure is maintained by afferent vasodilatation and efferent vasoconstriction. C. Reduced perfusion pressure with
a nonsteroidal anti-inflammatory drug (NSAID). Loss of vasodilatory prostaglandins increases afferent resistance; this causes the glomerular capillary pressure to drop below normal values and the GFR to decrease. D. Reduced perfusion pressure with an angiotensin-converting enzyme
inhibitor (ACE-I) or an angiotensin receptor blocker (ARB). Loss of angiotensin II action reduces efferent resistance; this causes the glomerular
capillary pressure to drop below normal values and the GFR to decrease. (From JG Abuelo: N Engl J Med 357:797-805, 2007; with permission.)
SEPSIS-ASSOCIATED AKI
In the United States, more than 700,000 cases of sepsis occur each year.
AKI complicates more than 50% of cases of severe sepsis and greatly
increases the risk of death. Sepsis is also a very important cause of
AKI in the developing world. Decreases in GFR with sepsis can occur
even in the absence of overt hypotension, although most cases of severe
AKI typically occur in the setting of hemodynamic collapse requiring
vasopressor support. While there is clearly tubular injury associated
with AKI in sepsis as manifest by the presence of tubular debris and
casts in the urine, postmortem examinations of kidneys from individuals with severe sepsis suggest that other factors, perhaps related to
inflammation, mitochondrial dysfunction, and interstitial edema, must
be considered in the pathophysiology of sepsis-induced AKI.
The hemodynamic effects of sepsis—arising from generalized arterial vasodilation, mediated in part by cytokines that upregulate the
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expression of inducible NO synthase in the vasculature—can lead to a
reduction in GFR. The operative mechanisms may be excessive efferent
arteriole vasodilation, particularly early in the course of sepsis, or renal
vasoconstriction from activation of the sympathetic nervous system,
the renin-angiotensin-aldosterone system, vasopressin, and endothelin.
Sepsis may lead to endothelial damage, which results in microvascular
thrombosis, activation of reactive oxygen species, and leukocyte adhesion and migration, all of which may injure renal tubular cells.
ISCHEMIA-ASSOCIATED AKI
Healthy kidneys receive 20% of the cardiac output and account for
10% of resting oxygen consumption, despite constituting only 0.5%
of the human body mass. The kidneys are also the site of one of
the most hypoxic regions in the body, the renal medulla. The outer
medulla is particularly vulnerable to ischemic damage because of the
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