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The Case of The 
Coughing Dog
Clarke Atkins, DVM, Diplomate ACVIM 

(Internal Medicine & Cardiology)

a 
9-year-old, male German short-

haired pointer is presented for 

rapid breathing, shortness of 

breath, and coughing.

HiStOry

The dog has lived his entire life in a 

multidog household in the rural coun-

tryside of Tennessee. His vaccina-

tion, deworming, and heartworm pre-

ventive histories are good, though not 

perfect. There are no gastrointesti-

nal signs, polyuria, polydipsia, or syn-

cope. 

The other dogs have no evidence of 

illness and none have been boarded. 

The owners indicate that the dog may 

be slowing down but he has not exerted 

himself since last hunting season.

PHySical ExaminatiOn

Physical examination reveals a heart 

murmur with the point of maximum 

intensity (PmI) at the right fourth inter-

costal space. Generalized crackles 

are audible upon thoracic ausculta-

tion. There is no nasal or ocular dis-

charge, ascites, or jugular venous dis-

tention. 

Heart rate is 132 beats/min, respira-

tory rate is 55 breaths/min and mildly 

labored, and body temperature is 103° 

F. mucous membrane color, capillary 

refill time, and pulse quality are nor-

mal. The dog is slightly depressed and 

his body condition is adequate, albeit 

somewhat thin.

DiagnOSticS

•	 Lateral	thoracic	radiograph	(Figure 1)

•	 Direct	blood	smear

•	 Heartworm	antigen	test

The heartworm antigen test is pos-

itive but no microfilariae are seen on 

direct smear. The owner declines the 

following tests due to financial rea-

sons: CBC, serum biochemical profile, 

urinalysis, nT-proBnP (cardiac bio-

marker), and full radiographic series.

CBC = complete blood count; NT-proBNP 
= N-terminal pro b-type natriuretic peptide

The Heartworm Hotline column is cosponsored by 

Today’s Veterinary Practice and The American 

Heartworm Society (heartwormsociety.org). 

This series presents questions and answers on 

topics related to heartworm infection, prevention, 

diagnostics, and/or treatment.

Figure 1. This lateral radiograph was obtained from 

the 9-year-old, male German short-haired pointer 

described.

clinical 

SignS

•	 Cough

•	 Crackles

•	 Dyspnea

•	Murmur

•	 Reduced	activity

•	 Tachypnea

Q
Q u e s T i o N s

1. WHat iS yOUr DiFFErEntial 

DiagnOSiS?

View the thoracic radiograph (Figure 1) 

and, after considering the clinical findings and history, create a 

list of differential diagnoses. 

2. WHat immEDiatE tHEraPy SHOUlD BE PErFOrmED? 

Since no additional diagnostic tests can be performed, 

determine which of the following therapeutic approaches is 

most appropriate:

a. IV furosemide

B. IV furosemide and oral pimobendan

C. oral furosemide, pimobendan, enalapril, and oxygen

D. Digoxin and furosemide

E. Prednisolone and oxygen

turn to page 48 for answers and further discussion.

http://heartwormsociety.org
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I
f you answered the second ques-

tion incorrectly (see What Imme-

diate Therapy Did You Choose?), 

you are not alone. See the responses 

compiled during Heartworm University 

(heartwormsociety.org/HWU) semi-

nars in various U.S. locales (Table): less 

than 30% of attendees gave the correct 

answer. This suggests a knowledge gap 

in many veterinary practitioners regard-

ing the pathogenesis of left- and right-

sided heart failure as well as heartworm-

associated pulmonary pathology.

PatHOgEnESiS

Confusion results because a cough-

ing dog with a murmur and pulmo-

nary infiltrate most often has left-sid-

ed heart failure due to dilated cardio-

myopathy or mitral insufficiency. Treat-

ment with furosemide, often adminis-

tered with enalapril and pimobendan 

(“triple therapy”), typically clears pul-

monary edema. 

It is important to realize, however, that 

cardiogenic pulmonary edema results 

from left-sided heart failure, which is 

often caused by mitral regurgitation in 

veterinary patients. Heartworm disease, 

on the other hand, affects the right heart. 

In a veterinary patient, the long-term 

presence of heartworms and their secre-

tions produces pulmonary hypertension. 

Pulmonary hypertension affects the right 

heart by increasing afterload, overwork-

ing this volume pump. This stress leads 

to ascites, hydrothorax (on occasion) and, 

uncommonly, pericardial effusion. 

clinical FinDingS 

Clinical findings of heartworm-induced 

congestive heart failure typically 

include: 

•	 Jugular	venous	distension	with	pulsa-

tions, the latter being observed when 

there is tricuspid regurgitation

•	Heart	rate	over	160	beats/minute

•	Ascites	(right	heart	failure).	

While this dog had a murmur, it was 

over the tricuspid valve (probably due 

to tricuspid insufficiency produced by 

pulmonary hypertension) and not likely 

taBlE. HEartWOrm UnivErSity rESPOnSES tO caSE QUEry

The dog, whose radiograph you see (Figure 1), is coughing and dyspneic, no 
ascites, microfilaremic and has a heart murmur. How would you treat him?
a. IV furosemide; B. IV furosemide & pimobendan; c. oral furosemide, 
pimobendan, enalapril, & oxygen; D. Digoxin & furosemide; 
E. Prednisolone & oxygen

atlanta, ga San antonio, tx Hershey, Pa Destin, Fl

a. 5% 12% 0% 5%

B. 9% 7% 14% 7%

c. 47% 58% 41% 67%

D. 7% 0% 0% 2%

E. 32% 23% 45% 19%

Figure 2. This radiograph from a dog with heartworm disease shows an 

enlarged main pulmonary artery and enlarged, truncated caudal pulmonary 

arteries, compatible with the pulmonary hypertension seen with heartworm 

disease (A); the structures discussed in A are outlined and approximate per-

centages of main pulmonary artery (MPA) enlargement, pulmonary artery 

(PA) pruning, PA enlargement (lung), and right ventricular hypertrophy (RVH) 

seen in dogs presenting for heartworm disease are included (B).

A
a N sw er

1. WHat iS yOUr 

DiFFErEntial 

DiagnOSiS?

your differential diagnosis list 
should include:

•	Pneumonia
 » aspiration 
 » Bacterial
 » Fungal
 » Parasitic
 » Viral

•	Chronic obstructive 
pulmonary/airway disease

•	Heart failure
 » Dilated cardiomyopathy
 » mitral valvular disease
 » Endocarditis

•	Heartworm disease
 » Pulmonary 
thromboembolism

 » Pulmonary eosinophilic 
pneumonitis

 » Eosinophilic granuloma 
syndrome

•	Pulmonary neoplasia 
(primary or metastatic)

•	Pulmonary hemorrhage
 » Thoracic trauma
 » anticoagulant 
(rodenticide) toxicity

•	Pulmonary hypertension of 
other cause

•	noncardiogenic pulmonary 
edema

a B

http://heartwormsociety.org/HWU
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associated with left-sided heart failure. 

In addition, the dog’s relatively slow 

heart rate argues against heart failure. 

DiagnOSticS 

Diagnostics that help determine the 

cardiac condition include:

•	NT-proBNP: Elevated in heart failure

•	Radiographs:

 » Pulmonary veins larger than the 

corresponding pulmonary artery 

indicate impending or florid heart 

failure; with heartworm disease, 

the opposite is true (artery larger 

than veins).

 » Atrial/ventricular enlargement is 

right-sided with heartworm dis-

ease (with or without heart failure) 

and left-sided with left-sided heart 

disease, such as mitral regurgita-

tion (with or without heart failure).

See the Figures for radiographic 

examples of various cardiac conditions.

tHEraPy

Appropriate treatment for the dog 

described includes an anti-inflammatory 

dosage of corticosteroids, cage rest, and 

A
a N s w e r

2. WHAT IMMEDIATE THERAPY SHOULD BE 

PERFORMED?

a. iv furosemide 
 Intravenous furosemide is life-saving in left-sid-

ed congestive heart failure with pulmonary edema. 
However, heartworm disease affects the right side of 
the heart, so cardiogenic pulmonary edema would 
not be the therapeutic target. Signs of right-sided 
heart failure include jugular distension, ascites, and 
occasionally, pleural effusion, as well as exercise 
intolerance and possibly syncope. Figure 1 does 
not demonstrate any substantive left heart enlarge-
ment or pulmonary venous distention: chronic vavu-
lar heart disease and dilated cardiomyopathy, the 
two most common causes of canine left heart failure, 
are almost always associated with substantial cardi-
ac enlargement when pulmonary edema is present.

B. iv furosemide and oral pimobendan
 The same is true for answer B. while pimobendan may 

have a role in the management of pulmonary hyper-
tension and/or heart failure in heartworm disease, this 
patient most likely has an (inflammatory) infiltrate in 
the lung. It is highly unlikely that the pulmonary signs 
are a result of heart failure. In heartworm disease, pul-
monary hypertension may be present along with a 
lung infiltrate and a right-sided systolic murmur. Tri-

cuspid regurgitation would be supportive but not 
diagnostic of this differential.

c. Oral furosemide, pimobendan, enalapril, and 

oxygen
 This regimen is merely a more aggressive way to 

approach management of left-sided heart failure. as 
mentioned in answer a, heartworm disease affects 
the right side of the heart. Remember that murmurs 
associated with chronic degenerative valve disease 
and cardiomyopathy are almost always associated 
with mitral regurgitation (heard loudest at the left, not 
right, cardiac apex).

D. Digoxin and furosemide
 Digoxin is rarely used in the treatment of heart failure 

unless there is a supraventricular arrhythmia, such as 
atrial fibrillation. In this regimen, the furosemide would 
be aimed at removing pulmonary edema, which is not 

present in this patient. neither of these drugs is indi-
cated for this patient at this time.

E. Prednisolone and oxygen 
 this is the correct answer. The infiltrate in the 

lungs is most likely pulmonary infiltrate with eosino-

phils (also termed eosinophilic pneumonitis), which 
is part of the syndrome of heartworm disease. This 
infiltrate is typically responsive to corticosteroid ther-
apy: anti-inflammatory dosages of prednisone (1 mg/
kg Po Q 24 H for 7–14 days). Cage rest with oxygen 
supplementation may benefit this patient but would 
likely be unnecessary after 24 to 48 hours.

Figure 3. The radiograph (A) shows an enlarged left caudal pulmonary 

vein in a dog with resolving left heart failure, secondary to mitral valvular 

disease; lateral to this finding is the lobar bronchus and pulmonary artery. 

The second figure (B) is labeled with arrows to show the vascular struc-

tures (long arrows = pulmonary artery; short arrows = pulmonary vein); the 

distended pulmonary vein indicates elevated left arterial pressure and flor-

id, pending or resolving left heart failure.

(Continued on page 45.)



oxygen. Lung lesions typically clear and 

signs subside. 

Once signs have subsided, adulticidal 

therapy (split or 3-dose regimen) can 

be considered. See the July/August 2012 

Heartworm Hotline column—Doxycy-

cline in the Management of Heart-

worm Disease—for a discussion of adul-

ticidal therapy and doxycycline’s role in 

treatment (available at todaysveterinar-

ypractice.com). 

Exercise restriction is imperative after 

adulticidal therapy because physical activ-

ity is associated with acute lung damage. 

This is an important consideration because 

the lungs are typically compromised by 

products released from dead and dying 

worms, which often produce thromboem-

bolism—a syndrome of dyspnea, cough, 

and collapse. 

The prognosis for this dog, even 

though it is quite ill at the moment, is 

generally favorable. ■

FIGURE CREDIT
Figure 2 reprinted from Ettinger SJ, Feld-

man EC (eds): Textbook of Veterinary 

Internal Medicine, 6th and 7th ed. Phil-

adelphia: Elsevier Saunders, 2005 and 

2010, with permission.
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(Continued from page 49.)
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