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• Onco-nephrology is a rapidly growing subspecialty area within nephrology. 

• This area of subspecialization combines the unique knowledge and efforts 

of a number of specialty groups that include nephrologists, oncologists, 

urologists, intensivists, pharmacologists, and palliative care specialists.



Clinical scenarios

• Patient with prior renal disease in oncology ward

• Patient without prior renal disease in oncology ward experiencing

kidney problems

• Imaging studies in oncology settings- CI-AKI

• RCC – clinical problems

• RRT and oncology treatment
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Types of kidney injury





Acute kidney injury in patients with 
malignancy

• AKI and disturbances in electrolyte are the most 

common feature of kidney disease that are found in a 

patient with malignancy in a hospital setting. 

• AKI in this population is linked with high morbidity 

and mortality. 



• AKI incidence in these vulnerable patients depends upon type of 

malignancy (solid tumor or hematological malignancy), severity of 

underlying disease, complications of the disease and therapy. 



AKI- Risk factors

• Several factors may potentiate the risk of AKI in these patients such as:

• dehydration due to vomiting, diarrhea, 

• obstruction of urinary tract, 

• fluid and electrolyte disturbances, 

• contrast agent administration, 

• nonsteroidal antiinflammatory drugs (NSAIDs), 

• nephrotoxic antibiotics, 

• renal toxicity of some chemotherapeutic and targeted drugs 



Prerenal AKI 

• Prerenal AKI is a common in patients with malignancy .

• AKI may be due to true dehydration, resulting from 
vomiting, diarrhea or sepsis. 

• AKI due to dehydration related to malnutrition associated 
with anticancer therapy is common. 

• In sepsis, impaired perfusion and prerenal AKI may be 
due to hypotension and vasodilation due to either sepsis 
or administration of vasoconstrictory drugs, i.e. 
norepinephrine or vasopressin. 

• Prerenal AKI may be also caused by drugs such as 
diuretics, angiotensin II receptor blockers, angiotensin
converting enzyme inhibitors or NSAIDs used for either 
the cancer or other situations.



Prerenal AKI 

• Physicians should be aware of the risks and benefits of 

continuation of these medications in oncological subjects. 

• Prevention of the prerenal AKI is adequate hydration and 

avoidance or withdrawal of potentially nephrotoxic agents



Postrenal AKI 

• Intratubular or extrarenal obstruction are frequent causes of AKI in 

patients with cancer. 

• Conversely, malignancy should be considered in any patient not 

known to have cancer who presents with bilateral urinary tract 

obstruction that is not associated with urolithiasis. 

• Obstruction could be either intratubular or extrarenal. 



Postrenal AKI

• Intratubular obstruction can be caused by uric acid crystals 
(in tumor lysis syndrome), light chain casts, or 
crystallization of certain drugs i.e high dose methotrexate. 

• Obstruction of the bladder outlet or urether(s) is more 
frequent in malignancies relative to the general population. 

• Extrarenal obstruction can be caused by a wide range of 
malignancies i.e. bladdder, prostate, uterus and cervix 
cancers may cause obstruction of the urinary tract and 
postrenal AKI, and usually indicates metastatic disease. 

• Ureteral obstruction due to retroperitoneal fibrosis can be 
also secondary to malignancy. 

• Patients with cancer may also develop urinary tract 
obstruction that is unrelated to the malignancy (eg, benign 
prostatic hypertrophy in men).  



Postrenal AKI

• The most common clinical presentation is anuria, flank pain, a 
palpable mass or palpable bladder. 

• Urinary sediment is usually bland. In a case of partial obstruction, 
anuria may not be present. 

• However, hyperkalemia with nonanion gap metabolic acidosis may 
suggest renal tubular acidosis due to obstruction . 

• On sonography, hydronephrosis or hydroureter are most common 
findings. 



Postrenal AKI

• However, in a case of obstructive AKI due to retroperitoneal fibrosis, 
malignancy or its treatment, hydronephrosis or hydroureter may not 
be present. 

• It should be also stressed that radiotherapy of the pelvis or abdomen 
may also lead to retroperitoneal fibrosis. 

• Percutaneous nephrostomy or stenting is performed to relief 
obstruction of the urinary tract, however, recovery is influenced by 
the severity and duration of the obstructive AKI. 



Renal AKI 

• Glomerular, tubulointerstitial, and vascular diseases may cause 
renal function impairment in patients with malignancy. 

• In differential diagnosis type of malignancy and type of 
chemotherapeutic agents are to be considered. 

• The most common glomerular pathology in malignancy include 
vasculitis associated with antineutrophil cytoplasmic antibodies 
(ANCA), membrano-proliferative or membranous 
glomerulonephritis and thrombotic microangiopathy (TMA) . 

• Acute tubular necrosis due to ischemia may be caused by 
severe dehydration, hypotension or sepsis leading to prerenal 
AKI and then due to the severity and duration to intrinsic AKI. 



Renal function in patients with cancer
-problems with estimation
• Creatinine

• eGFR

• Creatinine clearance

• Major issue – cachexia, decreased muscle mass, 



And thus, dear students, we have arrived at the formula for understanding women"



CKD in patients 
with malignancy 





Prevalence of CKD in patients with malignancy 

• Prevalence CKD is reported to be high in patients with malignancy , 
but the renal effect of new targeted therapies have not been not 
widely studied. 

• CKD prevalence of ~33 and 27%, respectively, was reported by Dogan
et al.  and Launay -Vacher et al. 

• IRMA-1 (Insuffisance Rénale et Médicaments Anticancéreux; Renal 
Insufficiency and Anticancer Medications) study included 4684 
subjects with malignancy. In this study, 50–60% of the subjects had an 
abnormal renal function (GFR<90 ml/ min/1.73 m2), whereas SCr was 
normal in most patients . 



Associations between cancer and CKD 

• Wong et al. studied a cohort of 3654 subjects and assessed the 
relation between eGFR and risk of cancer. 

• They found that in men, but not in women, with eGFR lower than 55 
ml/min/1.73m2, a risk for cancer was significantly higher . 

• In particular, lung and urinary tract cancer risk raised by 29% for each 
10 mL fall in eGFR (estimated by Modification of Diet in Renal 
Diseases-MDRD formula). 



• Danish registry study assessed the risk for cancer over two 8-year 
periods of time: 1993– 2000 and 2001–2008. 

• The authors found that in the studied periods, the incidence of 
malignancy per year of risk did not increase significantly, 3.1% versus 
2.6%. 

• However, the prevalence of cancer rose gradually by 35% from 10.4% 
in the earlier period to 14.0% in the later period . 

• The most common malignancies in this study were skin cancers (basal 
cell and squamous-cell), breast cancer, cervical cancer, melanoma, 
followed by colon, respiratory tract, bladder, prostate, and kidney 
cancers .



• On the basis of these findings, it appears that CKD itself is a risk for 
cancer, dialyses or kidney transplantation, as reported previously. 

• In breast, colorectal, lung, ovarian, and skin cancers, prevalence of 
CKD was increased  

• In addition, breast, cervix, colon, and kidney are more common in 
CKD than in the general population .



Cancer and renal replacement therapy 

• Patients on RRT are dying mainly due to o cardiovascular disease and 

infections, while malignancy is relatively common in this population. 

• About 6% of the incident hemodialyzed subjects in the USA have 

malignancy as a comorbidity 
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Renal effects of targeted therapies.
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Chemotherapy-induced kidney injury.



• A variety of renal disease and electrolyte disorders can result from 
the drugs that are used to treat malignant disease . 

• The kidneys are a major elimination pathway for many antineoplastic
drugs and their metabolites. 

• There are two principal pathways for drug excretion by the kidney: 
• glomerular filtration and 

• tubular secretion. 



• Chemotherapeutic agents can affect the glomerulus, tubules, 

interstitium or the renal microvasculature, with clinical manifestations

that range from an asymptomatic elevation of serum creatinine to 

acute renal failure requiring dialysis



• So chemotherapy-induced kidney disease could be categorized as follows: 
• acute kidney injury (AKI) due tothrombotic microangiopathy (TMA), 

• toxic acute tubular necrosis, 

• crystal nephropathy, 

• proteinuria/nephrotic syndrome due to TMA, 

• focal segmental glomerulosclerosis (FSGS), 

• minimal change disease, 

• membranous nephropathy; 

• tubulopathies due to electrolyte, acid-base and

• divalent disorders; 

• and chronic kidney disease (CKD) due to glomerulopathies or interstitial nephritis 



Contrast-induced nephropathy 

• Contrast-induced nephropathy (CIN) is an important drawback 
following administration of intravascular iodinated contrast agent 

• Patients with cancer are treated with variety of nephrotoxic 
medications (chemotherapeutics, targeted drugs, antibiotics, 
analgesics and others). 

• Additionally, other problems like anemia, hypercalcemia and 
hyperuricemia may also contribute to development of kidney damage 
in patients with malignancy.



Serum 
creatinine

Weeks1 2 3 4

In most cases, the decline
in renal functions is mild

and transient

Some patients have a 
persistent decline in renal

function requie RRT (in 
patients with CIN risk factors

Serum creatinine usually
returns to the baseline
value after 1-3 weeks



AKI 

• Anderson Cancer Center, Texas, USA

• 3558 patients

• AKI – 12% patients (55% after 48 hours) 

• Morbidity – 5 x (15.9 vs 2.7 %)

• Stay in hospital – 2x (10 vs 5 days)

• Cost – 106% (82835 vs 40164 $)



I.V Contrast media and AKI
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(95% CI; 1.15-2.02, p=0.004)

(95% CI; 1.26-2.05, p<0.001)

(95% CI; 1.51-2.36, p<0.001)

(95% CI; 1.57-2.47, p<0.001)

(95% CI; 1.66-3.31, p<0.001)

(95% CI; 3.51-5.89, p<0.001)



Chemotherapy before contrast media
• Prospective study

• 90 oncology patients, CT with contrast media 

• GFR Before >50ml/min

• Before CT with contrast media fluid i.v. or p.o. 2000-3000 ml 
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CT during 45 days
from chemiotherapy

CT > 45 days
after/without

chemiotherapy
P<0.005

%



Contrast media – risk for nephropathy
• 197 patients, chemotherapy agent – cisplatine

• Before treatment eGFR > 60ml/min

• All patients receive fluid  i.v. 0.9% NaCl 
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media < 7
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P<0.01

In patients with nephropathy
more CIN with contrast media



Chemotherapy and contrast media -
nephropathy

Chemotherapy Contrast media

Endotelin, adenosine + +

Vasocontriction / 
hypoperfusion

+ +

Hypovolemia + +

Endothelial
dysfunction

+ +

Inflammation/ free
radicals O-

+ +

Direct  toxicity + +



• Computed tomography with contrast (CT) appears to be standard and 
most common imaging procedure in oncology to monitor and 
evaluate the therapeutic response. 

• Thus, the risk of CIN in patients with malignancy could be increased.

• Many cytotoxic and targeted medications as well as drugs for 
supportive care are contraindicated in the presence of impaired 
kidney function. 

• Worsening of kidney function precludes or delays appropriate 
antineoplastic therapy.



Potential
risk of CIN

Indication for 
contrast –

based
procedures

Prevention
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What is optimal Hydration?









Patient with renal cancer

• Cancer in one kidney

• Cancer in two kidneys

• Cancer in second kidney (after nephrectomy)
• Nephrectomy

• Partial nephrectomy

• chemiotherapy

• Dialysis





• Approximately 50% of all chemotherapeutics are excreted predominantly by the kidneys in urine 

as unchanged drug or active metabolite(s), thus, any impairment in kidney function may lead to 

accumulation of potentially toxic metabolites and overdosage. 

• The dose of anticancer drugs in CKD patients should be adjusted to avoid severe toxicities . 

• In addition, using chemotherapeutics with potential nephrotoxicity will also require specific 

monitoring and, when available, specific prevention reducing the risk for nephrotoxicity, 

especially in patients with preexisting CKD 



• In stage 2 CKD subjects, potential nephrotoxicity of the therapy is the important and relevant issue. 

• It has been shown that preexisting impairment in kidney function is a risk factor for nephrotoxicity caused by 

anticancer treatment . 

• Thus, in patients with worsened kidney function, clinicians should take into account the potential risk of 

nephrotoxicity, and implement preventive measures whenever possible. 

• However, in a case when administration of nephrotoxic agent is necessary, it is essential to adjust the dose, 

according to the kidney function and to follow the guidelines for the management of nephrotoxicity if 

available, as in a case of cisplatin 



• Thus, it should be stressed that CKD is underrecognized problem in 
oncology population and eGFR is to be assessed simultaneously, not only in 
oncology ward but also in every department. 

• This is due to the fact that patients are getting older, have more 
comorbidities, are administered more potentially nephrotoxic drugs and 
undergone more potentially nephrotoxic procedures such as percutaneous 
coronary interventions-PCI or CT with IV contrast agent etc. 

• It is of utmost importance to be aware of the kidney function in patients 
receiving nephrotoxic or potentially nephrotoxic agent and to monitor 
kidney function regularly, before each course of chemotherapy. 



• Oncologists should adjust the dose of cytotoxic drugs according to actual 
kidney function. 

• Besides, in patients treated with nephrotoxic chemotherapeutic agents 
in particular with preexisting impairment of kidney function, the 
necessity of concomitant drugs should be carefully evaluated i.e.NSAIDS. 

• They should be avoided, if possible, as they may contribute to the 
nephrotoxicity of chemotherapeutics.



Summary

• A plethora of renal problems may be found in patients with 
malignancy. 

• They may influence not only their short-term outcomes but also the 
adequate therapy of the underlying oncological problem. 

• Thus, all these kidney-related issues pose an important challenge for 
both specialities: oncology and nephrology. 

• Indeed, the incidence rates for many malignancies are increased and 
amelioration in cancer mortality due to more effective chemotherapy, 
including targeted drugs, and treatment with stem cells, caused in a 
rise in population of cancer survivors 



Thank you




