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AKI versus 

CKD
Therapy, 

prognosis

Causes, 

diagnostics



AKI CKD

Less common than 
CKD, cats of any age

Acute onset, often 
severe

Prognosis guarded to 
poor

Prompt & aggressive 
treatment needed

Very common in 
older cats

Chronic & 
progressive

Tubulointerstitial 
nephritis

Etiology usually 
unknown

Contrasting AKI and CKD



Causes of AKI in cats

Infectious, 6%

Obstructive, 41%

Toxic, 16%

Unknown, 24%

Other, 13%

Urethra, ureter

NSAIDs, lilies, 
antifreeze, etc.

Neoplasia, hypovolemia, 
hypotension, acute-on-chronic

Pyelonephritis, FIP



Pathophysiology

Initiation

Original insult

Lasts hours to 
days

No clinical 
signs

Hypoxia from 
ischemia

Extension

Damage is 
amplified 

Inflammatory 
response

GFR continues 
to fall

Lasts 1-2 days

Maintenance

GFR stabilizes

Repair begins

Lasts 1-2 
weeks

Clinical signs 
most evident

Recovery

Ongoing 
repair

Marked by 
polyuria

Lasts weeks-
months



Making the diagnosis

LAB DATA

CBC, chemistries, urinalysis, 
electrolytes, blood gases (if 
available)

IMAGING

Radiographs, ultrasound

HISTORY

Don’t forget drug/toxin 
exposures, environment

EXAM, CLINICAL SIGNS

Differentiate AKI from CKD

Check blood pressure



Clinical signs

• Sudden onset lethargy, collapse, 
vomiting

• Neurological signs

• Bradycardia, ECG abnormalities

• +/- Reduced urine production



Chronic kidney diseaseAcute kidney injury

HISTORY

PHYSICAL 

EXAM

No previous history of kidney disease*

Toxin/drug exposure

Oliguric or anuric

Polyuria/polydipsia 

Hyporexia 

No weight loss

Kidneys normal to enlarged 

May be painful

Weight loss

Dehydration

Kidneys small, firm, nonpainful



Chemistries

• May be initially normal or azotemia

• Rising creatinine over time

• Variable hyperphosphatemia

• Hyperkalemia (oligu/anuria, obstruction, etc.)

Complete blood count

• Nonspecific

• Stress or inflammatory changes

• Nonregenerative anemia is uncommon (acute 

gastric ulceration)

Urinalysis

• Isosthenuria

• Other findings may help 

determine etiology: proteinuria, 

pyuria, casts, etc.



 serum creatinine by 0.3 mg/dL 

(26.5 µmol/L) within 48 hours

 serum creatinine to 1.5 times 

baseline within 7 days

Urine output <0.5mL/kg/hour for 

6 hours (least reliable)

Definition of 

acute kidney 

injury

01

02

03





Renomegaly: 
>4 cm in 

maximum 
sagittal view



Pyelectasia



Nephroliths



Monaghan K et al, J Feline Med Surg, 2012 



Retroperitoneal fluid

Increased cortical +/-

medullary echogenicity

[Corticomedullary 

junction changes]

01

02

03

Other 
ultrasound 
changes in AKI



www.iris-kidney.com



Why should we grade AKI?

Understand that AKI is a 

continuum of renal injury01

02 Take advantage of lessons 

from human nephrology

03 Discriminate pathophysiologic 

& therapeutic spectrum

04 Earlier recognition of AKI

05 Better prediction of 

outcomes

06 Better data collection to 

assess treatment outcomes



AKI Grade
Creatinine

mg/dL [µmol/L]
Description

Grade 1

<1.6

[<140]

Non-azotemic AKI

a) Documented AKI and/or

b) Progressive non-azotemic  in creatinine 

by >0.3 mg/dL [>26.5 µmol/L] within 48 

hours

c) Oliguria (<1 mL/kg/hour) or anuria over 6 

hours

Grade 2

1.7-2.5

[141-220]

Mild AKI

a) Documented AKI + static or progressive 

azotemia

b) Progressive azotemia:  creatinine by 

>0.3 mg/dL [>26.5 µmol/L] within 48 

hours or volume unresponsiveness

c) Oliguria (<1 mL/kg/hour) or anuria over 6 

hours



AKI Grade
Creatinine

mg/dL [µmol/L]
Description

Grade 3
2.6-5.0

[221-439]

Moderate to severe AKI:

Documented AKI and increasing severities 

of azotemia & functional renal failure.
Grade 4

5.1-10.0

[440-880]

Grade 5
>10.0

[>880]

Each grade is further sub-graded as:

• NO (non-oliguric) or O (oligo-anuric)

• RRT (requiring renal replacement therapy



Ginger

• 8 year old spayed female

• Lethargy, poor appetite

• History of renal & ureteral 

stones

• Previously diagnosed with IRIS 

CKD stage 2



Ginger’s serum creatinine

0

0,5

1

1,5

2

2,5

3

3,5

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

2.0 mg/dL
177 µmol/L

2.2 mg/dL
194 µmol/L

2.4 mg/dL
212 µmol/L

2.9 mg/dL
256 µmol/L

2.4 mg/dL
212 µmol/L

2.1 mg/dL
186 µmol/L

Day 3: 
Grade 3 with 
pre-existing CKD

Day 4: 
Still Grade 3 with 
pre-existing CKD

Day 5: 
Grade 2 with 
pre-existing CKD



Intensive care is needed for the best outcome

Fluid therapy Urine output
Frequent 

monitoring

Constant

rate 

infusions

Dialysis



Keys to 

managing 

AKI

Specific

therapy when

possible

Correct

hypovolemia, 

fluid deficits

Restore urine

output

Correct acid-

base & 

electrolyte

disturbances

Treat

hypertension if

present

05

01 02 03

04
Supportive

care

06



Companion animal exposures to potentially poisonous 
substances reported to a national poison control center in 

the United States in 2005 through 2014

versus
86% 16%

Chocolate! Lilies

Swirski AL et al. J Am Vet Med Assoc 2020



Lily toxicity

• Almost all lily species are toxic to cats

• Exposure to any part of the plant is 

toxic

• Must treat as quickly as possible!



Clinical signs of lily toxicity

Salivation Depression•

Vomiting•

Anorexia•

•

Polyuria > oliguria > anuria•

Death in 3-6 days•



Treating 

lily toxicity

IV FLUIDS

Replacement solution; 

monitor for overhydration
INDUCE VOMITING

Xylazine 0.4-0.5 mg/kg, IV/IM

Dexmedetomidine 7 µg/kg IM
REASSESS & ADJUST

Renal values, electrolytes, 

urine output
DECONTAMINATE

Activated charcoal once 

rehydrated, 1-2 g/kg every 4-

6 hours, up to 4 doses



Scout



Scout’s result Reference range

ALP 33 14-111 U/L

ALT 64 12-130 U/L

Urea 23.2 5.7-12.9 mmol/L

Creatinine 509 71-212 µmol/L

Glucose 5.35 4.11-8.83 mmol/L

Potassium 2.9 3.7-5.2 mmol/L

Total Calcium 2.87 1.95-2.83 mmol/L



Fluid therapy + careful monitoring

• Use replacement solution

• % dehydration x body weight 
(kg) = deficit (L)

• Replace deficit over 4-12 
hours

• Duration? Start weaning when 
hydration is normal & renal 
values have plateaued for 24 
hours 



Avoid overhydration!

Easy to overhydrate 

cats01 02 03

04 05 06

Increases morbidity & 

mortality

Congestive heart 

failure

Pulmonary edema

Hypertension

Renal edema & 

secondary anuria*

Reassess often & 

adjust as needed
Forcing diuresis is 

controversial!



Trembling

Restlessness

Excitation

Vocalization

Panting

Tachypnea

Vomiting

Nausea

Polyuria

Early signs

Tachy- or bradycardia

Nasal discharge

Chemosis

Coughing, dyspnea

Subcutaneous edema

Diarrhea

Exophthalmia

Depression

Pulmonary edema

Pleural effusion

Late signs

Overhydration



Urine output

Urinary catheter or 

material to soak urine 

(weigh before & after 

urination)

Body weight

Weight at least 3 

times/day

1 kg weight gain = 1 L 

fluids

Central venous pressure

Trends over time are most 

helpful

PCV & total solids

Crude measurement

Influenced by other 

things

Monitoring fluid therapy



The terms ‘oliguria’ and 

‘anuria’ are only applicable to a 

well-hydrated patient that is 

appropriately volume 

resuscitated.

Monaghan K, et al. Feline acute kidney injury: 2. Approach to diagnosis, 
treatment and prognosis. J Feline Med Surg. 2012 Nov;14(11):785-93. 



Restore urine output if oliguric or anuric
Only after hypovolemia & dehydration are corrected!

DRUGS

Furosemide 

1-2 mg/kg, IV bolus

0.25-1 mg/kg/hour CRI

Mannitol (20%) 

1-2 mg/kg/min CRI

*Fenoldopam

0.1-1 µg/kg/min CRI

01

DIALYSIS

Best hope for 

anuric cats

02
CRITICAL CARE

Intensive 

monitoring is 

needed

03
Urine output goal

• >1-2 mL/kg/hour

• 2-5 mL/kg/hour is 

ideal



Renal replacement therapy

Indications

• Oliguric/anuric 

despite therapy

• Refractory to fluid 

therapy

• Severely uremic

• Life-threatening 

electrolyte 

abnormalities

• Volume overload

• Certain toxins

Options

• Peritoneal dialysis

• Intermittent 

hemodialysis

• Continuous renal 

replacement 

therapy



Antiemetics

Maropitant: 1 mg/kg every 24 hours (PO, IV, SC)

Ondansetron: 1 mg/kg every 6-8 hours (PO, IV, SC)
01

Gastroprotectants

Omeprazole: 1 mg/kg every 12 hours (PO)
Pantoprazole: 1 mg/kg, slow IV, every 24 hours

02

Supportive care

Nutrition

Feeding tube may be needed03



• Oliguria/anuria

• Increased 
potassium

• Decreased 
albumin

Bad things

• Increase in urine 
production to >1 
mL/kg/hour over 6 
hours

• Decreasing BUN & 
creatinine within 3 
days

Good things

Prognosticating
Overall mortality is 47-64%



Acute kidney injury - potential outcomes

Recovery, 

normal 

function

Chronic kidney 

disease

Death

Initial kidney 

failure • Depends on cause, time 

to presentation, 

response to treatment

• Degree of azotemia is 

not prognostic
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Injury to normal kidneys Acute on chronic disease



Differentiation of uremia

Pre-renal Renal Post-renal

Rule out 
urinary 

obstruction or 
rupture first!

IsosthenuricConcentrated 
urine



Treatment for  
hyperkalemia

• 0.5-1.0 mL/kg calcium 
gluconate 10% IV over 5-
10 min; monitor ECG

• 0.25-0.5 IU/kg regular 
insulin + 1 mL/kg 
dextrose 50%

• 1-2 mEq/kg IV sodium 
bicarbonate over 10-15 
min, repeat if needed





Cooper et al Peritoneal Dialysis in Cats with 

Acute Kidney Injury: 22 Cases (2001–2006)

• In cases of acute kidney injury refractory to fluid therapy, 
both hemodialysis and PD are treatment options that can 
be considered. Hemodialysis requires specialized training, 
equipment, and water purification systems and is also not 
readily available to most veterinarians. PD is labor 
intensive, but does not require specialized equipment and 
may be performed in any clinic with adequate technical 
assistance and supervision. Patient personality also must 
be considered when deciding to perform PD because the 
patient must tolerate frequent manipulations.



Treatment of hyperkalemia

Severity Serum 
potassium

Treatment options

Mild <6 mEq/L Fluid therapy for dilution

Moderate 6-8 mEq/L Sodium bicarbonate: 1-2 mEq/kg IV over 10-15 min,     
repeat if needed, maximum 4 mEq/kg
Dextrose (50%): 1 mL/kg IV, dilute to 10-20%
Regular insulin: 1 unit IV with dextrose

Severe >8 mEq/L Calcium gluconate (10%): 0.5 mL/kg IV, over 5-10 min, 
monitor ECG
Followed by regular insulin with dextrose


