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Acute Heart Failure in the Dog & Cat: Emergency Guidelines


· Cardiogenic pulmonary edema +/- poor peripheral perfusion

Note: For the purpose of this discussion ‘acute heart failure refers’ to an emergency and is usually an unscheduled presentation requiring immediate palliative therapy to avoid death. The condition is often not truly ‘acute’ such as chordal rupture in chronic valve disease. Often patients with underlying cardiac disease have a more insidious onset of clinical signs but present as an emergency by the time the owner recognizes there is a problem. In addition, cats in particular camouflage the severity of their compromise well at rest but when presented with a stressor decompensate acutely. Even patients with a history of heart failure that are being medically managed can present as an emergency with an acute onset of clinical signs consistent with acute/decompensated heart failure. The clinical approach to ‘acute’ heart failure is species dependent but independent of the specific underlying etiology.

Dog: Acute Congestive Heart Failure

Common etiologies of acute congestive heart failure in the dog
· Chronic degenerative atrioventricular valve disease (CVD)
· Most common in small breed dogs
· Dilated cardiomyopathy (DCM)
· Large breed dogs and sometimes cocker spaniels
· Congenital heart disease
· Rare but can be seen with large left to right patent ductus arteriosus
· Endocarditis
· Rare
· Heartworm disease
· Rare

1. Diuretics

· Parenteral furosemide is the cornerstone of therapy for acute or decompensated congestive (Wet) heart failure

· Furosemide at 2-5 mg/kg IV (if not possible then IM initially), then 1-2mg/kg every 1-2 hours or 0.5 – 1 mg/kg/hr CRI until resting respiratory rate drops in half.  See recommended dose schedule below.
· Consider repeat radiographs at 6-12 hours to monitor progress
· Repeat blood work at 12-24 hours
· Decrease furosemide dose to 2-4 mg/kg every 8-12 hours attempting to decrease to the minimum dose required once radiographic pulmonary edema has resolved


NOTE: My initial diuretic plan is dictated by 2 main points: 1st the severity of the pulmonary edema based on clinical signs and ultimately radiographs (sometimes radiographs cannot be safely accomplished until stabilization therapy is initiated),
2nd  the severity of renal insufficiency prior to initiation of therapy.   In the near
future NT-proBNP will be available as a bedside blood test and may help confirm the initial diagnosis of cardiogenic pulmonary edema and thus guide therapy.


Furosemide Dose Schedule for Severe Life Threatening Cardiogenic Pulmonary Edema in the Dog

· Dependant on severity of respiratory clinical signs
· Guided by resting respiration rate with oxygen supplementation and thoracic radiographs when available
· For severe life threatening cardiogenic pulmonary edema in the dog
Initial dose
· 4-5 mg/kg IV (IM if IV not available)
Then
· 2 mg/kg IV q 1 hour (or 1 mg/kg CRI) until resting RR ↓ by 20%
Then
· 2 mg/kg IV q 2 hours (or 0.5 mg/kg CRI) until resting RR ↓ by
50%
Then
· 2mg/kg IV q 6-8 hours (discontinue CRI at this time)
Then
· Switch to oral 2-3 mg/kg q 8 to12 hours

Note: For less severe edema or in patients who are concurrently azotemic reduce the doses in the schedule by 50%.
If dogs with respiratory distress fail to respond or demonstrate a trend for improvement (reduced respiration rate) following 4-6 doses or 4-6 hours of a furosemide CRI alternative differentials for respiratory distress should be considered and or additional heart failure therapies should be initiated.


2. Strict Rest
· Should not be walked far for bathroom breaks

3. Oxygen supplementation
· As long as can be delivered without increasing stress levels

4. Free choice water
· Important to avoid accidental over diuresis
· Attempts to drink are good prognostic indicators

5. Minimize Stress

NOTE: The authors’ frequently use an anxietyolytic agent such as butorphanol because these patients can be very stressed and a prophylactic, safe anxietyolytic may safely facilitate further diagnostics. Butorphanol at 0.2 mg/kg IV or IM has no clinically relevant cardiorespiratory side effects and often ‘takes the edge off’ stressed dyspneic patients.


· Butorphanol, 0.2 mg/kg IV, IM
· Acepromazine 0.005-0.03 mg/kg IV, IM
· Rarely required

6. Abdominocentesis
· If patient is uncomfortable or volume impinges on adequate respiration, then remove enough to make patient comfortable
· Patients with chronic right heart failure may present for acute respiratory signs requiring abdominocenteiss

7. Thoracocentesis
· If clinically significant pleural effusion present
· Rare with cardiogenic pleural effusion

8. Nitrogycerine
· Use as per attending clinician preference
· 2% ointment- 0.25-1 inch in dogs q 6-8 hours to clipped skin on thorax and cover area and label well
· Intravenous – 0.5 – 1.0 mcg/kg/min increase by 1-2 mcg/kg/min upt to 10 mcg/kg/min as needed

9. Fluids
· Extremely rare to use concurrent IV fluids
· Plasma-lyte 56 or 0.45% saline in 2.5% dextrose solution or Normosol
· Delivered at ¼  - ½  maintenance rate
· No subQ fluids

10. Pimobendan
· Oral pimobendan works rapidly and offers balanced vasodilatation and inotropic support which is beneficial in most canine acute or decompensated heart failure.
· If given on an empty stomach cardiovascular effects will be present within 1-2 hours and last 8-12 hours


Note: The authors’ find that the indications and utility of the addition of pimobendan in the treatment of acute or decompensated CHF is similar to the use of a combination of dobutamine and sodium nitroprusside but can be done in situations where the later would not be appropriate. Currently the authors’ use pimobendan in acute or decompensated CHF as a cost effective technically easy substitute for the combination of dobutamine and sodium nitroprusside. There are no prospective studies that have evaluated the safety or efficacy of any therapy in acute canine CHF.

11. Arrhythmias
· Treat hemodynamically significant arrhythmias
· Ventricular- lidocaine 2mg/kg bolus then 50-75 ug/kg/min
· Non-responsive to lidocaine: procainamide 15 mg/kg slowly over 15 minutes; nexterone 3-10 mg/kg IV slow bolus over 10-15 minutes



Note: If the above therapy is inadequate or unavailable and clinical signs worsen or no improvement is noticed continue as outlined below.
12. Phlebotomy
· Remove 5-15 ml/kg
13. Inotropic Support
· Dobutamine
· Use with caution if atrial fibrillation is present
o	It may accelerate ventricular response
· Initiate therapy at 5 ug/kg/min CRI and monitor closely
· Increase CRI by 2 ug/kg/min every 10-20 minutes
· Can start with a higher CRI rate (10 ug.kg/min) if indicated due impending cardiovascular collapse
· Maximum recommended dose is 20 ug/kg/min
· Continue increasing dose until clinical signs of forward and or backward failure are resolving, or to maximum tolerated dose based on:
· Stop up titration when HR is consistently above about 200 bpm
· Stop up titration when cardiac arrhythmias develop (or worsen)
· Stop up titration if vomiting occurs
· If this happens stop the infusion and restart in about 30 minutes at 20% reduced dose
· Can be used in combination with pimobendan if necessary

14. Afterload Reduction
· Sodium nitroprusside
· Initiate infusion at 2 ug/kg/min and increase by 1 ug/kg/min q 30 minutes

· Up titrate to a mean systolic blood pressure of not less than 60mmHg
· Ideally this is done with the aid of direct arterial pressures
· In DCM patients you will need to initiate dobutamine prior to attempting Afterload reduction.
· The average dose achieved clinically is about 6 ug/kg/min but doses of up to 10 ug/kg/min may be tolerated especially in dogs with CVD
· Can be used with pimobendane
· Nitroglycerine
· 0.5 – 1.0 mcg/kg/min, can titrate by 1-2 mcg/kg/min increments up to 10 mcg/kg/min

Note: Sodium nitroprusside is light sensitive and delivery set (bag and line) must be wrapped in foil and cyanide toxicity can develop with overdose or > 3 days of therapy. Urine output should be monitored q 1-4 hours and urea/creatinine q 24 hours. This is a labor-intensive drug that requires excellent surveillance.
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