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	Cisplatin
	Dogs

DON’T USE THIS IN CATS
	Proposed mechanism include cross linking of DNA strands leading to tubular necrosis.

Decreases RBF and GFR
	Early transient hypomagnesemia, polyuria and irreversible decrease in GFR
	Azotemia, PU/PD, isosthenuria, decreased UOP
	Fluid therapy, supportive care, dialysis
	Approach to complications of anti-cancer therapy in emergency practice – JVECC 

	Cyclophosphamide
	Dogs > cats
	Cyclophosphamide is converted in the liver to acrolein which is excreted in the urine and may cause hemorrhage, edema, and necrosis of the bladder mucosa. 
Hemorrhagic cystitis is most often seen with chronic oral cyclophosphamide therapy, but may also occur after a single dose or after intravenous administration.

	Sterile hemorrhagic cystitis
Clinical signs include polakiuria, hematuria and dysuria.
Urinalysismost often reveals red blood cells with or without an increase in white blood cells and an absence of bacteria
Though initially sterile, chronic hemorrhagic inflammation can predispose to secondary bacterial infection, proliferative mucosal lesions, and fibrosis, calcification, and contracture of the bladder wall.
Atypical transitional epithelial cells and transitional cell carcinoma have been reported in dogs and humans as a sequelae of cyclophos- phamide administration

	Diagnosis of sterile hemorrhagic cystitis is based on history, clinical signs, urinalysis, and negative urine culture.

	Therapy consists of discontinuation of the drug, prevention of infection with antibiotics, diuresis, and administration of antiinflammatory medications. Most cases resolve within days to a week after discontinuance of the medication and institution of the supportive measures indicated. Additional therapies reported to be effective in refractory cases are intravesicular administration of a 1% formalin solution and dimethyl sulfoxide (DMSO)


Treatment of uncomplicated hemorrhagic cystitis includes permanent discontinuation of cyclophosphamide and induction of diuresis with oral loop diuretics or prednisone and available fresh water for oral consumption. Prednisone should be initiated or continued in affected dogs
Abdominal ultra- sonography or contrast cystography may identify focal proliferative or calcified mucosal lesions, uri- nary calculi, or neoplasia which may require surgi- cal intervention, If these tests and further urine bac- terial cultures are negative, intravascular infusion of 20 ml of 25% DMSO for 20 minutes has been suc- cessful in decreasing the signs of cystitis.

	Approach to complications of anti-cancer therapy in emergency practice – JVECC

	Doxorubricin
	Cats
	The reason for this toxicity in cats is unknown, however, species specific variation in uptake and metabolism of doxorubicin may be involved.

	weight loss, lethargy, and anorexia were common findings in the cats.
glomerulopathy, tubular cytomegaly, and interstitial fibrosis.


	Proteinuria, isosthenuria, azotemia,
	Fluid therapy, supportive care, dialysis
	Approach to complications of anti-cancer therapy in emergency practice – JVECC

	Methotrexate
	Dogs

High doses
	Interference of purine and pyrimidine synthesis
Leading to tubular necrosis
	You know what they are
	Azotemia, decreased UOP
	Fluid therapy, supportive care, dialysis
	Approach to complications of anti-cancer therapy in emergency practice – JVECC

	Colloid
	Humans
Dogs and Cats
	AKI has most often been reported following adminis- tration of 10% dextran 40 solutions, and most published case reports suggest contributing factors, such as age, repeated infusion of large quantities, and arteritis.
Osmotic nephrosis:
Accumulation of starch molecules in the kidney  histomorphological pattern with vacuolization and swelling of the renal proximal tubular cells; Distal tubules and collecting ducts are usually not affected. Changes can last for years, but they are in general reversible and functional/structural recovery takes place sometime after discontinuation of the agent. Besides HES, various drugs are described to cause osmotic nephrosis (eg, intravenous immune globulins, mannitol, low-molecular-weight dextran, radiocontrast preparations)





	You know what they are
	Azotemia, decreased UOP
	none
	Controversies in the use of HES solutions in small animal emergency and CC – JVECC 2015

Osmotic nephrosis-like lesions induced by 10% HES 200/0.5 and 6% HES 130/0.42 were shown in an isolated renal perfusion model in pigs. Interestingly, the control group receiving LRS also showed similar lesions, but to a significantly lesser extent.
Furthermore, it was demon- strated that 10% pentastarch causes significantly more interstitial macrophage influx and tubular damage than 6% tetrastarch




	Mushroom:

	Dogs and cats

GI hepatic and renal effects:
	Amanita bisporigera

	Amanita ocreata

	Amanita phalloides

	Amanita verna

	Amanita virosa

	Conocybe filaris

	Galerina autumnalis

	Galerina marginata

	Galerina venenata

	Pholiotina filaris




Nephrotoxins:
	Cortinarius orellanus

	Cortinarius speciosissimus

	Amanita smithiana



	Cortinaria spp. are commonly known as “web-caps”
 nephrotoxin orellanine has been confirmed in some Cortinarius mushrooms. 

In addition, these mushrooms also contain cortinarin, a nephrotoxic cyclopeptide that may contribute to the nephrotoxic effects.

Amanita smithiana grows along the Pacific coast from British Columbia to California.
In contrast to amanitin poisoning, there is no liver damage with A. smithiana intoxication. intoxication differs from orellanine poisoning by a much shorter latency period until renal failure develops.
	Cortinaria:
signs may not appear for 2 to 20 days after ingestion, and orellanine can only be detected 24 hours after exposure.

anorexia, vomiting, diarrhea, polydipsia, polyuria, abdominal pain, paresthesia
	azotemia
	Decontamination methods are useful if the ingestion is recognized in the first few hours. There is no specific antidote and treatment consists of supportive care for renal failure and gastrointestinal signs.
	No reports in animals to date




Questions:

1. Cyclophosphamide is converted in the __________________ to _______________________which is excreted in the urine and may cause hemorrhage, edema, and necrosis of the bladder mucosa


2. What is the proposed mechanism of kidney injury with the use of cyclophosphamide?

3. Which species has been documented to experience AKI following the use of doxorubricin? 

4. Which species has been documented to experience AKI following the use of high doses of methotrexate? What is the proposed mechanism of injury?

5. Describe the concept of osmotic neprhosis as it relates to kidney injury with colloid use. What are some other agents that have been documented to cause similar lesions in the kidney?



Questions with answers:

1. Cyclophosphamide is converted in the liver to acrolein which is excreted in the urine and may cause hemorrhage, edema, and necrosis of the bladder mucosa

2. What is the proposed mechanism of kidney injury with the use of cyclophosphamide?
Answer: Cross linking of DNA strands leading to tubular necrosis.

3. Which species has been documented to experience AKI following the use of doxorubricin? 
Answer: Cats

4. Which species has been documented to experience AKI following the use of high doses of methotrexate? What is the proposed mechanism of injury?
Answer: Dogs, Interference of purine and pyrimidine synthesis
Leading to tubular necrosis

5. Describe the concept of osmotic neprhosis as it relates to kidney injury with colloid use. 
Answer:
· Accumulation of starch molecules in the kidney
· histomorphological pattern with vacuolization and swelling of the renal proximal tubular cells
· Distal tubules and collecting ducts are usually not affected. 
· Changes can last for years, but they are in general reversible and functional/structural recovery takes place sometime after discontinuation of the agent
· Besides HES, various drugs are described to cause osmotic nephrosis (eg, intravenous immune globulins, mannitol, low-molecular-weight dextran, radiocontrast preparations)
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