JVIM 2010. Serum Cardiac Troponin I Concentration in Dogs with Precapillary
and Postcapillary Pulmonary Hypertension

Study design – Prospective.  133 dogs: 26 healthy controls, 42 had MVD without PH (pulmonary hypertension), 48 had PH-MVD, and 17 had precapillary PH (causes included chronic respiratory disorders, chronic tracheobronchial diseases, chronic interstitial lung disease, heartworm infection, PTE, congenital cardiac diseases)

Hypothesized that myocardial damage occurs with precapillary and postcapillary PH. 

Aim - to evaluate serum cTnI concentrations in dogs with precapillary PH and pulmonary hypertension associated with mitral valve disease (PH-MVD), and to compare them with those observed in healthy dogs and dogs with MVD without PH


Main points from specific study
1. Serum cTnI is high in dogs with either precapillary and postcapillary PH. Myocardial damage in dogs with postcapillary PH is likely the consequence of increased severity of MVD. PH has a tendency to develop in the advanced stages of MVD.
2. PH was more prevalent in dogs with decompensated CHF (81%) compared with dogs with compensated CHF.
3. Dogs with precapillary PH and PH-MVD had serum cTnI concentration significantly higher compared with healthy dogs.
4. Dogs with decompensated PH-MVD had median cTnI concentration (0.38 ng/mL, range, 0.10–2.10 ng/mL) significantly higher compared with healthy dogs, dogs with compensated MVD, and compensated PH-MVD.

Key points regarding pulmonary hypertension
1. Pulmonary hypertension (PH) refers to an increase in pulmonary arterial pressure and is defined by systolic and diastolic pulmonary artery pressure >25 and 15 mmHg, respectively, at rest. Different cardiovascular modifications can accompany PH, including right ventricular hypertrophy (RVH) and dilatation, right atrial enlargement, and, eventually, right-sided heart failure 
2. In dogs, the most common causes of pulmonary hypertension include heartworm infection, mitral valve disease (MVD), and respiratory tract disease.
3. In humans pulmonary hypertension is classified into 5 types. In dogs PH is divided into precapillary and postcapillary (pulmonary hypertension associated with left sided cardiac disorders). 
4. Cardiac catheterization is the gold standard for measurement of pulmonary arterial pressure


Questions and Answers
1. True or False. Serum cTnT is high in dogs with either precapillary and postcapillary PH.

2. Name three common causes of pulmonary hypertension in dogs.

3. True or False. Primary pulmonary arterial hypertension in dogs is rare. 

4. True or False. Compensated CHF is the primary inciting factor for myocardial damage in dogs with MVD followed by PH and RVH.

5. Non invasive evaluation of pulmonary artery hypertension is performed by applying which of the following
a. Poisseuille’s equation  (V = Pπr4
                                                                                8nl)
b. Modified Bernoulli equation (p = 4 x velocity2)
c. Fick Principle ( Q = VO2 / CaO2 – CvO2)





Questions and Answers
1. True or False. Serum cTnT is high in dogs with either precapillary and postcapillary PH.

Serum cTnI is high in dogs with either precapillary and postcapillary PH. Myocardial damage in dogs with postcapillary PH is likely the consequence of increased severity of MVD.
There is a high homology of the nucleotide and amino-acid sequences of human and canine cTnI, allowing human commercial cTnI analyzers to be used to measure cTnI in dogs

2. Name three causes of pulmonary hypertension in dogs.

Heartworm infection, MVD, respiratory tract disease

3. True or False. Primary pulmonary arterial hypertension in dogs is rare. 

4. True or False. Compensated CHF is the primary inciting factor for myocardial damage in dogs with MVD followed by PH and RVH.

Decompensated…

5. Non invasive evaluation of pulmonary artery hypertension is performed by applying which of the following
a. Poisseuille’s equation  (V = Pπr4
                                                                                8nl)
b. Modified Bernoulli equation (p = 4 x velocity2)
c. Fick Principle ( Q = VO2 / CaO2 – CvO2)

Poisseuille’s equation for determining resistance to blood flow

Modified Bernoulli equation (p = 4 x velocity2) to the peak velocity of tricuspid regurgitation (TR) or pulmonic insufficiency (PI), respectively.

Fick principle - Volume of blood passing through the lung each minute (Q) can be calculated using the Fick principle)






Vet J 2014. Effect of the phosphodiesterase type 5 inhibitor tadalafil on pulmonary hemodynamics in a canine model of pulmonary hypertension.  

Study design - Six healthy Beagle dogs were anesthetized with propofol and maintained with isoflurane. 

Aim - to investigated the effects of tadalafil on PAP and vascular resistance in healthy dogs with U46619-induced acute vasoconstrictive PAH. 
U46619 is a TXA2-mimetic agent. IV infusion of U46619 changed the PAP in a dose dependent manner from baseline. 
	

Main Points
1. Three classes of pulmonary artery-specific vasodilators have been approved for the treatment of PAH in humans, namely, prostaglandin I2 (prostacyclin), endothelin receptor antagonists, and phosphodiesterase type 5 (PDE5) inhibitors.  
a. PDE5 inhibitors: sildenafil, vardenafil, and tadalafil available in humane medicine
b. Tadalafil has a half-life of 17.5 h that allows for once-daily dosing. Sildenafil has a short half-life of 4–5 h. 
c. Tadalafil, a specific PDE5 inhibitor, has greater affinity for PDE5 compared to other PDE5 inhibitors.
2. U46619-elevated systolic, mean and diastolic PAP were significantly lower with simultaneous infusion of tadalafil at 100 and 200 μg/kg/h
Simultaneous infusion of tadalafil at 50, 100 and 200 μg/kg/h resulted in a significantly lower pulmonary vascular resistance than that seen with U46619. 
3. U46619- elevated systolic, mean, and diastolic PAP did not change by oral administration of tadalafil at 1.0 mg/kg., but were significantly lower with prior oral administration of tadalafil at 2.0 and 4.0 mg/kg. 4.0mg/kg of tadalafil showed a maximum effect.
4. Oral tadalafil significantly decreased U46619-elevated mean PAP at 1 h and until 6 h. Oral administration of tadalafil in dogs was efficacious within 1 h and that the effect is maintained for at least 6 h.
5. Tadalafil had a pharmacological effect in dogs. IV infusion of tadalafil induced pulmonary arterial relaxation, while oral administration of tadalafil decreased pulmonary arterial pressure.


Questions
1. In veterinary medicine Sildenafil is typically dosed ______________ 
a. q24
b. q12 
c. q8
d. q6

2. True or False. The half life of tadalafil is longer and as a result allows for twice daily dosing.

3. True or False. Oral Tadalafil alone can lower the systolic, mean and diastolic pulmonary arterial pressure when compared to placebo.

4. _________ is increased in humans and animals with PAH.
a. PDE5
b. PGE2
c. TXA2

5. Oral administration of Tadalafil in dogs is efficacious within 
a. 1h
b. 2h
c. 3h
d. 4h





Questions and Answers
1. In veterinary medicine Sildenafil is typically dosed ______________ 
a. q24
b. q12 
c. q8
d. q6

2. True or False. The half life of tadalafil is longer and as a result allows for twice daily dosing.
Tadalafil has a half-life of 17.5 h that allows for once-daily dosing. Sildenafil has a short half-life of 4
[bookmark: _GoBack]-5 h

3. True or False. Oral Tadalafil alone can lower the systolic, mean and diastolic pulmonary arterial pressure when compared to placebo.
CANNOT

4. _________ is increased in humans and animals with PAH.
a. PDE5
b. PGE2
c. TXA2

5. Oral administration of Tadalafil in dogs is efficacious within 
a. 1h
b. 2h
c. 3h
d. 4h






· PDE5 is located primarily in the corpora cavernosa of the penis and pulmonary arterial smooth muscle. 
· Main role is to degrade cyclic guanosine monophosphate (cGMP) in these tissues. 
· PDE5 inhibition increases cGMP bioavailability, which causes smooth muscle relaxation and decreased vasomotor tone.
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