BLEEDING
Hematologic complications of AKI include anemia and bleeding,
both of which are exacerbated by coexisting disease processes such
as sepsis, liver disease, and disseminated intravascular coagulation.
Direct hematologic effects from AKI-related uremia include decreased
erythropoiesis and platelet dysfunction.
INFECTIONS
Infections are a common precipitant of AKI and also a dreaded complication of AKI. Impaired host immunity has been described in endstage renal disease and may be operative in severe AKI.
CARDIAC COMPLICATIONS
The major cardiac complications of AKI are arrhythmias, pericarditis,
and pericardial effusion.
MALNUTRITION
AKI is often a severely hypercatabolic state, and therefore, malnutrition is a major complication.
TREATMENT	
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PREVENTION AND TREATMENT
The management of individuals with and at risk for AKI varies
according to the underlying cause (Table 334-2). Common to all
are several principles. Optimization of hemodynamics, correction
of fluid and electrolyte imbalances, discontinuation of nephrotoxic
medications, and dose adjustment of administered medications
are all critical. Common causes of AKI such as sepsis and ischemic
ATN do not yet have specific therapies once injury is established,
but meticulous clinical attention is needed to support the patient
until (if ) AKI resolves. The kidney possesses remarkable capacity
to repair itself after even severe, dialysis-requiring AKI. However,
many patients with AKI do not recover fully and may remain dialysis
dependent. It has become increasingly apparent that AKI predisposes to accelerated progression of CKD, and CKD is an important
risk factor for AKI.
Prerenal Azotemia Prevention and treatment of prerenal azotemia
require optimization of renal perfusion. The composition of replacement fluids should be targeted to the type of fluid lost. Severe acute
blood loss should be treated with packed red blood cells. Isotonic
crystalloid and/or colloid should be used for less severe acute
hemorrhage or plasma loss in the case of burns and pancreatitis.
Crystalloid solutions are less expensive and probably equally efficacious as colloid solutions. Hydroxyethyl starch solutions increase
the risk of severe AKI and are contraindicated. Crystalloid has been
reported to be preferable to albumin in the setting of traumatic
brain injury. Isotonic crystalloid (e.g., 0.9% saline) or colloid should
be used for volume resuscitation in severe hypovolemia, whereas
hypotonic crystalloids (e.g., 0.45% saline) suffice for less severe
hypovolemia. Excessive chloride administration from 0.9% saline
may lead to hyperchloremic metabolic acidosis and may impair
GFR. Bicarbonate-containing solutions (e.g., dextrose water with
150 mEq sodium bicarbonate) should be used if metabolic acidosis
is a concern.
Optimization of cardiac function in AKI may require use of inotropic
agents, preload- and afterload-reducing agents, antiarrhythmic drugs,
and mechanical aids such as an intraaortic balloon pump. Invasive
hemodynamic monitoring to guide therapy may be necessary.
Cirrhosis and Hepatorenal Syndrome Fluid management in individuals
with cirrhosis, ascites, and AKI is challenging because of the frequent
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TABLE 334-2 Management of Acute Kidney Injury
General Issues
1. Optimization of systemic and renal hemodynamics through volume
resuscitation and judicious use of vasopressors
2. Elimination of nephrotoxic agents (e.g., ACE inhibitors, ARBs, NSAIDs,
aminoglycosides) if possible
3. Initiation of renal replacement therapy when indicated
Specific Issues
1. Nephrotoxin-specific
    a. Rhabdomyolysis: aggressive intravenous fluids; consider forced alkaline
diuresis
    b. Tumor lysis syndrome: aggressive intravenous fluids and allopurinol
or rasburicase
2. Volume overload
    a. Salt and water restriction
    b. Diuretics
    c. Ultrafiltration
3. Hyponatremia
    a. Restriction of enteral free water intake, minimization of hypotonic
intravenous solutions including those containing dextrose
    b. Hypertonic saline is rarely necessary in AKI. Vasopressin antagonists
are generally not needed.
4. Hyperkalemia
    a. Restriction of dietary potassium intake
    b. Discontinuation of potassium-sparing diuretics, ACE inhibitors, ARBs,
NSAIDs
    c. Loop diuretics to promote urinary potassium loss
    d. Potassium binding ion-exchange resin (sodium polystyrene sulfonate)
    e. Insulin (10 units regular) and glucose (50 mL of 50% dextrose) to
promote entry of potassium intracellularly
      f. Inhaled beta-agonist therapy to promote entry of potassium
intracellularly
   g. Calcium gluconate or calcium chloride (1 g) to stabilize the
myocardium
5. Metabolic acidosis
    a. Sodium bicarbonate (if pH <7.2 to keep serum bicarbonate >15 mmol/L)
    b. Administration of other bases, e.g., THAM
    c. Renal replacement therapy
6. Hyperphosphatemia
    a. Restriction of dietary phosphate intake
    b. Phosphate binding agents (calcium acetate, sevelamer hydrochloride,
aluminum hydroxide—taken with meals)
7. Hypocalcemia
    a. Calcium carbonate or calcium gluconate if symptomatic
8. Hypermagnesemia
    a. Discontinue Mg2+ containing antacids
9. Hyperuricemia
    a. Acute treatment is usually not required except in the setting of tumor
lysis syndrome (see above)
10. Nutrition
    a. Sufficient protein and calorie intake (20–30 kcal/kg per day) to avoid
negative nitrogen balance. Nutrition should be provided via the enteral
route if possible.
11. Drug dosing
    a. Careful attention to dosages and frequency of administration of
drugs, adjustment for degree of renal failure
    b. Note that serum creatinine concentration may overestimate renal
function in the non–steady state characteristic of patients with AKI

Chapter 334 Acute Kidney Injury

growth factor-23 axis. Hypocalcemia is often asymptomatic but can
lead to perioral paresthesias, muscle cramps, seizures, carpopedal
spasms, and prolongation of the QT interval on electrocardiography.
Calcium levels should be corrected for the degree of hypoalbuminemia, if present, or ionized calcium levels should be followed. Mild,
asymptomatic hypocalcemia does not require treatment.

Abbreviations: ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blocker;
NSAIDs, nonsteroidal anti-inflammatory drug; THAM, tris (hydroxymethyl) aminomethane.

difficulty in ascertaining intravascular volume status. Administration of
intravenous fluids as a volume challenge may be required diagnostically as well as therapeutically. Excessive volume administration may,
however, result in worsening ascites and pulmonary compromise in
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