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Acute kidney injury is common in patients with cancer1,2; the 
incidence and severity vary, depending on the type and stage of cancer, the 
treatment regimen, and coexisting conditions.3 In a 7-year Danish study of 

37,267 incident cases of cancer, the 1-year risk of acute kidney injury, as defined 
by the risk, injury, failure, loss of kidney function, and end-stage kidney disease 
(RIFLE) classification (Table 1), was 17.5%.4 The 5-year risk for the individual risk, 
injury, and failure categories was 27.0%, 14.6%, and 7.6%, respectively. Further-
more, 5.1% of patients in whom acute kidney injury developed required long-term 
dialysis within 1 year.4

Patients with cancer who are critically ill have the highest risk of acute kidney 
injury (incidence, 54%),5 particularly patients who have hematologic cancers or 
multiple myeloma and those with septic shock.6 This review provides an overview 
of acute kidney injury in patients with cancer.

R isk Fac t or s for Acu te K idne y Inj ur y

Patients with cancer are at risk for acute kidney injury that is caused by sepsis, 
direct kidney injury due to the primary cancer, metabolic disturbances, the nephro-
toxic effects of anticancer therapies, or hematopoietic stem-cell transplantation.7-9 
Older age (>65 years), female sex, and coexisting disease processes, including 
chronic kidney disease, diabetic kidney disease, and volume depletion (due to vomit-
ing or diarrhea) or renal hypoperfusion (due to cardiomyopathy, cirrhosis, or the 
nephrotic syndrome), increase the risk of acute kidney injury.10

Ou t comes in Patien t s w i th C a ncer a nd Acu te K idne y 
Inj ur y

Acute kidney injury in patients with cancer is associated with substantial morbid-
ity and mortality.3,11,12 In a study involving patients with hematologic cancers who 
were undergoing induction therapy, the 8-week mortality was 13.6% among pa-
tients in the RIFLE risk category and was 61.7% among those in the failure cate-
gory who required dialysis, as compared with 3.8% among patients without any 
evidence of acute kidney injury.11 In another study, among patients with cancer 
who were in the intensive care unit, the mortality was 49.0% for those in the RIFLE 
risk category, 62.3% for those in the injury category, and 86.8% for those in the 
failure category, as compared with 13.6% for patients without acute kidney injury.5 
However, increased mortality has not been reported in all studies, possibly owing 
to differences among studies in the age, overall severity of illness, and functional 
status of the patients.13

Acute kidney injury increases the risk of toxic effects from systemic chemo-
therapy, jeopardizes the continuation of cancer therapy, and limits patient partici-
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pation in possibly life-saving clinical trials. Among 
patients being treated with potentially curative 
regimens, acute kidney injury may necessitate 
dose reductions or use of alternative regimens 
that have better renal safety records but marginal 
efficacy.2,14

C a ncer s A sso ci ated w i th Acu te 
K idne y Inj ur y

Hematologic Cancers Other Than Myeloma

Acute kidney injury occurs in up to 60% of pa-
tients with hematologic cancers at some point in 
the disease course,15,16 most commonly in asso-
ciation with sepsis, nephrotoxins, the tumor lysis 
syndrome (especially with rapidly growing can-
cers such as Burkitt’s lymphoma), or volume de-
pletion.16-18 Other, less common associations must 
also be considered in the differential diagnosis 
(Table 2).

The kidney is the most common extrareticu-
lar site of leukemic and lymphomatous infiltra-
tion, and tumor-cell infiltrates in the kidney are 
seen in up to 30% of patients with lymphoma 
and up to 60% of patients on autopsy.19,20 How-
ever, renal infiltration causes acute kidney injury 
in only 1% of patients with acute leukemia and in 
even fewer patients with lymphoma or chronic 
leukemia.21,22 In patients with massive tumor-
cell infiltration, tubular compression and dis-
ruption of the microcirculation set the stage for 
acute kidney injury. Flank pain and hematuria, 
along with hypertension, may accompany acute 
kidney injury, although many patients are asymp-
tomatic. Renal imaging with ultrasonography or 
computed tomography generally shows bilaterally 
enlarged kidneys. A kidney biopsy is diagnostic, 
revealing diffuse infiltration of the interstitium 
with malignant cells that can be identified with 
specific stains and immunologic markers. Prompt 
administration of chemotherapy may lead to 
rapid improvement in kidney function; the long-
term prognosis depends on the response to 
therapy.21

Multiple Myeloma

Acute kidney injury complicates multiple myeloma 
in, depending on the definition used, 20 to 50% 
of patients.23-25 Nephrotoxic effects often develop 
from overproduction of monoclonal immuno-
globulins and free light chains, leading to cast 
nephropathy (the most common cause of acute 

kidney injury), light-chain–related proximal tubu-
lar injury, and various glomerulopathies such as 
light-chain deposition disease and amyloid light-
chain (AL) amyloidosis. Furthermore, metabolic 

Classification of Injury Change in Kidney Function

Risk Cr increased by 1.5 times or GFR decreased by >25%

Injury Cr increased by 2 times or GFR decreased by >50%

Failure Cr increased by 3 times or GFR decreased by >75%, 
or Cr >0.5 mg/dl (44 μmol/liter) if baseline value 
≥4 mg/dl (350 μmol/liter)

Loss of kidney function Complete loss of kidney function for >4 wk

End-stage kidney disease Complete loss of kidney function for >3 mo

*	�Cr denotes serum creatinine, and GFR glomerular filtration rate.

Table 1. RIFLE (Risk, Injury, Failure, Loss of Kidney Function, and End-Stage 
Kidney Disease) Classification of Acute Kidney Injury.*

Cancer-related injury

Tumor infiltration of the kidneys

Obstructive nephropathy related to retroperitoneal lymphadenopathy

Lysozymuria (CMML or AML) with direct tubular injury

Hemophagocytic lymphohistiocytosis with acute interstitial disease

Vascular occlusion associated with DIC and hyperleukocytosis (rare)

Hypercalcemia with hemodynamic acute kidney injury and acute nephro
calcinosis

Glomerular diseases (minimal change disease, focal segmental glomerulo-
sclerosis, membranoproliferative glomerulonephritis, membranous 
nephropathy, amyloidosis, immunotactoid glomerulonephritis, fibrillary 
glomerulonephritis, crescentic glomerulonephritis)†

Therapy-related injury

Nephrotoxicity (including thrombotic microangiopathy, acute tubular injury, 
tubulointerstitial nephritis, and glomerular disease)

Tumor lysis syndrome with acute uric acid nephropathy (may occur spon
taneously)

Intratubular obstruction from medications (e.g., methotrexate)

Other types of injuries

Volume depletion

Sepsis and septic shock

Nephrotoxicity of radiocontrast agents

Nephrotoxicity of common medications, such as NSAIDs, ACE inhibitors, 
ARBs, and antibiotics

*	�ACE denotes angiotensin-converting enzyme, AML acute monocytic leukemia, 
ARBs angiotensin-receptor blockers, CMML chronic myelomonocytic leuke-
mia, DIC disseminated intravascular coagulation, and NSAIDs nonsteroidal 
antiinflammatory drugs.

†	�Reported associations with focal segmental glomerulosclerosis, membranous 
nephropathy, and crescentic glomerulonephritis are rare.

Table 2. Types of Acute Kidney Injury in Patients with Hematologic Cancers.*
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disturbances (e.g., hypercalcemia and hyperuri-
cemia), sepsis, and nephrotoxin exposure may 
lead to acute kidney injury and may exacerbate 
paraprotein-related kidney injury. Factors associ-
ated with acute kidney injury in patients with 
myeloma are shown in Figure 1.

Cast nephropathy develops when large amounts 
of free light chains, which are filtered at the 
glomerulus, bind to Tamm–Horsfall protein 
(uromodulin) in the tubules, forming insoluble 
casts that cause intrarenal obstruction and sub-
sequent tubulointerstitial inflammation.26 An-

other key mechanism of injury is proximal tubu-
lar reabsorption of massive amounts of free light 
chains, leading to activation of inflammatory 
cytokines, oxidative stress, apoptosis, and ulti-
mately, fibrosis.27,28 Thus, a decrease in the glo-
merular filtration rate due to increased intra-
luminal tubular pressure, together with local 
interstitial inflammation and acute tubular in-
jury, results in acute kidney injury.24

The diagnosis of cast nephropathy is facili-
tated by measurement of serum free light chains 
with the use of a nephelometric immunoassay 

Figure 1. Diagnostic Approach to Patients Presenting with Acute Kidney Injury and Suspected Myeloma.

In patients with multiple myeloma, various glomerular and tubular manifestations can develop. Either isolated light (kappa or lambda) or 
heavy immunoglobulin chains can lead to injury. Patients with urine albumin levels higher than 2 g per day usually have one of a variety 
of glomerular lesions, whereas patients with lower urine albumin levels usually have a proximal tubulopathy or cast nephropathy. The stains 
are Wright–Giemsa (multiple myeloma) and hematoxylin and eosin (cast nephropathy). AH denotes amyloid heavy chain, AL amyloid 
light chain, FLC free light chain, GN glomerulonephritis, LC light chain, and THP Tamm–Horsfall protein.
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