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Influenza Vaccination: Boosters 
are Best

“Equine influenza virus remains the 
leading cause of viral respiratory disease 
in the horse,” noted Justin D. McCor-
mick, MS, DVM, of Steinbeck Country 
Equine Clinic, in Salinas, Calif. “Illness 
can cause serious setbacks in training, 
which can lead to financial loss.”

He presented results of a 300-horse 
study seeking to find the protocol that 
best prevents equine flu—intranasal 
(IN) or intramuscular (IM) vaccines, 
given as a single dose or two doses 30 
days apart (boosted). Researchers also 
boosted an initial IM dose with an IN 
dose, and vice versa. 

All horses getting a booster dose of 
either vaccine had significantly higher 
protective antibody levels two and four 
months after the first dose. No vaccinat-
ed horses, regardless of protocol, had 
flu signs requiring treatment during the 
five-month study.

He noted that the level of antibody  
response varied with the protocol (IM vs. 
IN) and the horse’s age, suggesting that 
one protocol might not be ideal for all ag-
es. For example, older horses had a greater 
response to the IN vaccine than younger 
ones. But if you had to pick one strategy, he 
said the IM-IM protocol yielded the great-
est response across all age groups. 

He found it interesting that horses re-
ceiving any booster after an initial IN vac-
cine showed a higher response compared 
to horses receiving a single IM vaccine.

“We found a significant serological ben-
efit (increased antibody levels) of getting 
boosters at 30 days,” he said. “Vaccinated 
horses developed fewer clinical signs of 
disease than unvaccinated ones.”

Furosemide study Discussed
Exercise-induced pulmonary hemor-

rhage (EIPH), or bleeding into the air-
ways, is an “extremely prevalent condition 
associated with high-intensity exercise in 
horses,” according to Paul S. Morley, DVM, 

PhD, Dipl. ACVIM, of Colorado State Uni-
versity. Morley discussed the study he  
conducted on the effects of furosemide, 
marketed as Salix for horses (also called 
Lasix), with co-investigators Kenneth W. 
Hinchcliff, BVSc, PhD, Dipl. ACVIM, of the 
University of Melbourne, Australia; and Al-
an J. Guthrie, BVSc, PhD, of the University 
of Pretoria in South Africa.

The study unequivocally answered the 
question: Does furosemide reduce the  
incidence of EIPH in horses? The random-
ized, placebo-controlled, blinded, cross-
over field trial proved beyond doubt that 
furosemide does reduce the incidence and 
severity of EIPH in racehorses. 

Investigators found that giving furo-
semide before racing reduced a horse’s 
odds of having any EIPH at all by 3.3-4 
times. As for severity, furosemide reduced 
a horse’s chances of bleeding at a Grade 
2 or higher level (shown to impair per-
formance in previous research) by 6.9-11 
times. Nearly 68% of horses that had EIPH 

when not on furosemide had at least one 
grade of improvement in their EIPH on 
furosemide.

“The results of this study showed that 
pre-race administration of furosemide 
decreased the incidence and severity 
of EIPH in Thoroughbreds racing un-
der typical conditions in South Africa,” 
Morley said. “As such, its use in race-
horses might be justifiable, assuming 
that other regulatory and policy issues 
important to the integrity of the sport 
are adequately addressed. The debate is 
now in the political side of things more 
than in the scientific side of things.”

Kester: Upper Airway
A portion of the Kester News Hour 

was devoted to respiratory conditions. 
(See other Kester topics in Medicine, 
page 16; Lameness Treatments, page 
24; Reproduction, page 48; and Mis-
cellaneous, page 58). Scott E. Palmer, 
VMD, Dipl. ABVP, of the New Jersey 
Equine Clinic, in Clarksburg, report-

ed on the respiratory studies; associ-
ated references can be found online at  
TheHorse.com/15794. 

Predicting soft palate displacement  
Dorsal displacement of the soft palate 
(DDSP) is a condition that intermittently 
causes loud respiratory noise and de-
creased performance in athletic horses. 
Endoscopic examination at rest usually 
doesn’t correlate well with the events dur-
ing exercise. Palmer said that researchers 
on a recent study found that ultrasono-
graphic assessment of larynx (voice box) 
position was useful to help diagnose DDSP 
in racehorses. Horses suffering from DDSP 
tended to have a more ventral (lower) posi-
tion of the larynx as seen on ultrasound. 

Dynamic respiratory endoscopy There 
are many dynamic respiratory abnormali-
ties that can cause poor performance in 
racehorses and are difficult to diagnose at 
rest. Researchers on an Equine Veterinary 
Journal study used a respiratory endoscopy 
system on horses while they were working 

respiratory Conditions
By CHRISTy WEST

Horses receiving either an intranasal or intramuscular 
booster vaccine after an initial intranasal flu vaccine 
showed a higher protective antibody response, as 
compared to horses receiving a single intramuscular 
vaccine. 
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under saddle (in the past, dynamic exams 
could only be done on a treadmill under 
less-than-natural conditions). Palmer re-
ported the image quality was good and the 
scope was well-tolerated by the horses. 

The most common respiratory abnor-
mality seen was DDSP (19% of horses). La-
ryngeal cartilage asymmetry and collapse, 
and axial deviation of the aryepiglottic 
folds were also noted. The findings of the 
dynamic exam did not correlate well with 
the findings of a respiratory endoscopy 
exam while the horse was standing still.

“We can perform the exam while the 
horse is actually working in company of 
other horses, which is impossible on a 
treadmill,” he noted. “This may very well 
become the gold standard for evaluating 
upper airway disorders on the track.”

Surgical techniques for recurrent laryn-
geal neuropathy (RLN) Partial or complete 
paralysis of the left side of the larynx can 
reduce racehorse performance and causes 
significant airway noise. Palmer discussed 
two studies reviewing surgical techniques 
used to treat this problem. Investigators 
on the first study found in Thoroughbred 
racehorses that the common approach of 
waiting until paralysis is complete before 
going to surgery is a poor choice. 

The second study used a novel technique 
called audio spectral analysis to measure 
the noise horses make when working with 
RLN-caused upper airway obstruction. 
The investigators found when comparing 
ventriculectomy (removal of the laryn-
geal saccule) and ventriculocordectomy 
(removal of the laryngeal saccule and the 
adjacent vocal cord) procedures for treat-
ing upper airway noise in draft horses with 
RLN, the latter procedure was more effec-
tive (although both reduced airway noise). 

Accelerated Vaccination schedule 
Combats Influenza outbreaks

Vaccinating unprotected members of 
an at-risk horse population during an  
influenza outbreak has not always been 
recommended for various reasons, a pri-
mary one being that a protective immune 
response to typical killed-virus vaccines 
was not rapid enough with the recom-
mended four- to six-week interval between 
the two initial shots required. However, re-
searchers have  found that accelerating the 
vaccination schedule to only a two-week 
interval with a particular vaccine type 
might help control an equine influenza 

outbreak.
Charles El-Hage, BVSc, of the Univer-

sity of Melbourne, Australia, said that  
researchers vaccinated 14 naive Thorough-
breds (horses never vaccinated against or 
exposed to influenza) with two doses of a 
recombinant canarypox-vectored equine 
influenza vaccine (ProteqFlu-Te, France) 
given 14 days apart, and they measured 
antibody levels before vaccination and out 
to 224 days after the first shot. 

Antibody levels after this schedule 
were similar to those found protective 
in horses given the same vaccine on the 
recommended four- to six-week interval 
between doses. This is markedly differ-
ent than results of similar studies using 
inactivated (killed-virus) vaccines, he re-
ported. Another benefit of this vaccine is 
that it allows investigators to differentiate 
the immune response to vaccination from 
that due to disease.

With an outbreak like the 2007 Aus-
tralian one, where there was a massive  
susceptible population (Australia was previ-
ously free of influenza and vaccination was 
illegal), El-Hage noted, “This strategy could 
be used to create ‘buffer zones’ as a sort 
of ‘immunological back burning’ around  
infected zones, like burning the areas 
around a wildfire to reduce the amount of 
available fuel for the fire to spread.” 

Multinodular Pulmonary Fibrosis
Pneumonia (lung inflammation) in 

horses can be quite serious, particularly 
the recently described form termed equine 
multinodular pulmonary fibrosis. One vet-
erinarian discussed his experiences with 
the diagnosis and treatment of five cases 
of the disease in horses. 

Equine multinodular pulmonary fibro-
sis results in damage and fibrosis of the tis-
sues of the lungs in a characteristic nodular 
pattern, explained Rodney Belgrave, DVM, 
MS, Dipl. ACVIM, with the Mid-Atlantic 
Equine Medical Center in Ringoes, N.J. 
Equine herpesvirus-5 (EHV-5) has been 
implicated in this disease, he noted. 

“These five cases of equine multinodu-
lar pulmonary fibrosis presented to us 

from 2004-2007; their ages ranged from 
eight to 16 years, and they originated from 
different barns,” recalled Belgrave. “In 
each case, they were the only ones in their 
barns affected. They were all referred be-
cause of fever and weight loss that did not 
respond to antibiotic therapy.”

All cases had EHV-5 detected via DNA 
or polymerase chain reaction (PCR) test-
ing in bronchoalveolar lavage fluid (BALF, 
from “washing” a part of the lung and re-
covering the fluid for analysis), transtra-
cheal wash fluid (from lavaging the tra-
chea), lung biopsy, or postmortem tissue 
sampling. 

Belgrave described several common ob-
servations in these cases, including fever, 
tachycardia (high heart rate), tachypnea 
(rapid, shallow breathing), increased ab-
dominal work during exhalation, dimin-
ished lung sounds, cough, nasal discharge, 
bleeding from the nostrils, and poor body 
condition. Blood work showed chronic, 
systemic inflammation in several cases, 
and anemia (low red blood cell count) was 
seen in three horses. 

Radiography (X rays) and ultrasonog-
raphy provide the most striking evidence 
of the condition, showing characteristic 
nodules throughout areas of the lungs that 
appear as white lesions of various sizes on 
radiographs, often grouped together in 
masses.

Treatment included broad-spectrum an-
tibiotics (all horses), corticosteroids (4/5), 
antiviral therapy with acyclovir or valacy-
clovir (3/5), and antifungal therapy (1/5). 
Two of the five horses survived; both re-
ceived antiviral and corticosteroid therapy 
and had normal albumin/globulin ratios 
(comparative levels of certain proteins in 
the blood) at presentation, suggesting that 
the disease was caught early.  

“Perhaps this ratio is a good prognostic 
indicator,” Belgrave commented. 

“Early diagnosis and treatment with 
antiviral therapy is critical for a success-
ful outcome with equine multinodular 
pulmonary fibrosis,” he concluded. “The 
duration of treatment should be deter-
mined by serial ultrasonographic and 
radiographic examinations as well as re-
peat polymerase chain reaction testing for 
EHV-5 on BALF.” H

Further reading: 
 Emerging Disease: Equine Multinodular Pulmonary 

Fibrosis Update

More onlIne
See TheHorse.com/AAEP2009 for a video 
interview with Dr. Rodney Belgrave on this 
topic.
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