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VETERINARY
MEDICINE 11

A Textbook of the Diseases of

Cattle, Horses, Sheep, Pigs, and Goats
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mMu m Diseases of the Respiratory System

treatment of horses with pleuropneumonia.
Antimicrobial therapy is almost always
started before the results of bacterial culture
of pleural fluid or tracheal aspirate are
reccived and the antimicrobial sensitivity of
isolated bacteria are determined. Use of anti-
biotics or combinations of antibiotics with
a broad spectrum of antimicrobial activity
is important because of the polymicrobial
nature of most infections and because the
wide range of gram-positive and gram-
negative bacteria that may be associated
with the disease makes prediction of the
susceptibility of the causative organisms dif-
ficult. Furthermore, superinfection with
bacteria, especially Enterobacteriaceae and
obligate anaerobes, commonly occurs in
horses with disease initially associated with

a single bacterial species. Administration of
drugs that are effective in the treatment of
penicillin-resistant obligate anaerobes is also
important.

Recommended doses for antimicrobials
used in the treatment of pleuropneumonia
are provided in Table 12-11. Antimicrobial
therapy should be broad spectrum to include
coverage of the likely bacteria involved in the
disease. It should therefore provide coverage
against Streptococcus spp.. Actinobacillus/
Pasteurella spp., Enterobacteriaceae, and
anacrobes, including Bacteroides spp. A
combination of penicillin G, an aminogly-
coside, and metronidazole provides broad-
spectrum coverage and is a frequently used
empirical therapy until the results of bacte-
rial culture are known. Results of bacterial

culture and subsequent antimicrobial sus-
ceptibility testing may aid selection of further
antimicrobials. However, superinfection
with gram-negative and anaerobic bacteriais
common, and there is a sound rationale for
continued use of a combination of antimi-
crobials providing broad-spectrum coverage
throughout treatment of the disease.

Antimicrobial therapy will be pro-
longed in most cases, usually being required
for atleast | month and often several months.
As the disease resolves it may be possible to
change from parenteral antibiotics to orally
administered antibiotics such as a combina-
tion of trimethoprim-sulfonamide, although
the clinical response to this combination is
sometimes disappointing, or doxycycline or
enrofloxacin.

Table 12-11 Antimicrobial agents and recommended doses for treatment of pleuropneumonia in horses

Dose, route, and
Drug Interval Comments
Procaine penio®n G 22,000-44,000 IWkg IM Effective against Streptococcus sp. and most anaerobes, with the exception of Bacteroides
qi2h fragils. Achieves low plasma concentrations but has prolonged duration of action. Cheap.
Synergistic with aminogycosides. Should not be used as sole treatment.
Sodum or potassium 22,000-44,000 kg V Effective against gram-positive organisms (except penicllinase-produdng bacterla such as
penialin G q6h Staphyfococcus spp.) and most anaerobes. Achieves high plasma concentrations. Synergistic
with aminogycosides. Expensive.
Ampidliin sodium 11-22 mg/kg IV or M Wider spectrum than peniciin G. Achieves high plasma concentrations.
qéh
Ampidliin tribydrate 20 mg'kg IM q12-24h Synergsstic with aminoglycosides
Low biood concentrations. Muscle soreness. Not recommendad.
Ceftiofur sodium 2.2-4.4 mgfeg M or IV Wide spectrum of action against gram-positive and gram-negatie organisms and most
qizh anerobes. Can be used as sole treatment, though not recommended.
Clinical results sometimes disappointing
Ceftiofur crystalline 7 mgfkg IM g4 days Prolonged concentration In biood and bronchoalveolar lavage flud.
Cefotaxme 40 mgfkg IV qéh Wide spectrum of action against gram-pesitive and gram-negative organisms and most
angerobes. Can be used as sole treatment, though not recommended.
Cefepime 22 mgkg IV or M g&h Wide spectrum of action against gram-positive and gram-negative organisms and most
anserobes. Can be used as sole treatment, although not recommended.
Chioramphenicol £0 mg'kg, PO géh Good spectrum of action, Induding anaerobic bacteria. Poor oral bicavallability and
disappointing dinical efficacy. Use prohibited In some countries. Potential human heaith
hazard. Risk of diarrhea
Gentamidn sufate 7 mg/kg, N or IM q24h Active against Staphylococcus spp. and many gram-negative organisms. Inactive against
anerobes. Poor actnity against Streptococcus spp. Synergstic with penicilin
Enrofloxadn 7 mg/kg NV or PO g24h Active against some gram-positive and gram-negative bactera. Not good or rellable activity
against streptococd. Contraindicated in young animals because of risk of cartlage damage.
Amicacn sulfate 10 mg/kg IV or IM q2dh Wider spectrum of gram-negative acthty than gentamicin. Expensive
Trimethoprim- 15-30 mg/kg PO q12h Theoretical wide spectrum of action. Disappointing cinical efficacy.
sulfonamides
Rifampin 5-10 mg/kg PO qi2h Penetrates abscesses wel. Active against gram-positive and some gram-negative bacter.
Must be used In conjunction with another antbiotic (not an aminoglycoside).
Doxycychine 10 mg/kg PO q12h Broad spectrum of activity, but reststance unpredictable. Only moderate blood concentrations.
Sutable for prolonged therapy but not treatment of the acute disease.
Ticarcilin-clavulanic 50 mg/kg IV q6h Broader spectrum of gram-negative activity than peniallin G. Expensie.
aod
Metronidazole 15-25 mg/kg PO g6-&h Active against anaerobes only. Used In conjunction with other antimiaroblals (especially
peniallin and aminogiycosides). Neurotoxiaty rare.
M, intramuscularly; IV, intravencusly; PO, orally; q, dose administered every “h” hours.

\le



‘The decision to discontinue antimicro-
bial therapy should be based on lack of
fever, nasal discharge, and respiratory dis-
tress or cough; lack of evidence of intratho-
racic abscesses on ultrasonographic and
radiographic examination of the thorax;
and resolution of neutrophilia and hyperfi-
brinogenemia. There should be no appre-
ciable pleural fluid on ultrasonographic
examination.

Thoracic Drainage

Chronic, effective drainage of the pleural
cavity and intrathoracic abscesses is critical
for successful treatment of horses with pleu-
ropneumonia. Horses with sterile pleural
fluid may require only a single drainage of
pleural fluid. More severely affected horses
may require intermittent drainage on each of
several days, and most cases will require
insertion of a tube into the pleural space to
provide continuous drainage for several days
to several wecks. Horses with chronic disease
may benefit from a thoracotomy that pro-
vides continuous drainage and the ability to
lavage the chest. Ultrasonographic examina-
tion of the chest is very useful in identifying
the presence of pleural fluid, the optimal sites
for drainage, and the efficacy of drainage.

Intermittent thoracic drainage can be
achieved by inserting a bovine teat cannula
or similar blunt cannula into the pleural
space. This should be done aseptically and
under local anesthesia. If ultrasonographic
examination is not available, the cannula
should be placed in the sixth to eighth inter-
costal space on the right side or the seventh
to ninth on the left side just above the level
of the olecranon. Pleural fluid that does not
contain large fibrin clots (which clog the
cannula) can be drained and the cannula
removed. However, the process is slow if
large quantities of fluid must be removed.
Intermittent drainage is indicated when the
quantities of pleural fluid are small (< 5 1),
relatively cell-free, or localized. This situa-
tion is most likely to occur in horses with
acute disease.

Insertion of large plastic chest tubes
(20-30 French, 6- to 10-mm outside diame-
ter) facilitates rapid fluid removal, allows
drainage of viscid fluid, and provides con-
linuous drainage. The chest tube should be
inserted in an aseplic fashion under local
anesthesia at sites indicated by ultrasono-
graphic examination or as described previ-
pusly. A one-way valve should be attached to
the external end of the tube to prevent aspi-
ration of air and development of a pneumo-
thorax. A balloon or condom with the end
removed is an effective one-way valve. The
chest tube is secured (o the chest wall with a
purse-string suture. The tube may be retained
for several days to a week, but it should be
monitored frequently (every few hours) and
cleared of fibrin clots as needed.

Complications of drainage of pleural
fluid include collapse of the animal if the
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fluid is removed too rapidly, pneumothorax,
sudden death as a result of cardiac puncture
or laceration of a coronary vessel, and perfo-
ration of abdominal viscera. Collapse can be
prevented by administering fluids intrave-
nously during pleural fluid drainage and by
removing the fluid gradually (over a period
of 30 minutes). Some horses develop celluli-
tis around the chest tube, which requires that
the tube be removed.

Thoracotomy may be required in recur-
rent or chronic cases to provide drainage of
intrathoracic abscesses or chronic pleural
effusion that is refractory to treatment with
antimicrobials. Thoracotomy is an effective
intervention in many horses, with 14 of 16
horses treated by thoracotomy surviving and
6 returning to athletic activity.' Thoracotomy
should not be considered an emergency or
heroic procedure in such cases.

Pleural Lavage

Infusion and subsequent removal of 510 10 L.
of warm saline or balance polyionic dectro-
Iyte solution into the affected pleural space
may be beneficial in the treatment of cases
with viscid fluid or fluid containing large
amounts of fibrin and cell debris. The fluid
can be infused through the chest tube that is
used to drain the pleural space. Care should
be taken not to introduce bacteria with the
infusion.

Fibrinolytic Therapy

Tissue plasminogen activators have been
administered to horses in an attempt to
increase activity of plasmin and hence the
rate of lysis of fibrin in the pleural cavity.
Earlier attempts at fibrinolytic therapy used
streplokinase or urokinase and were not
beneficial. Use of modified compounds, such
as alteplase and tenecteplase, is effective in
hastening fibrinolysis, enhancing resolution
of accumulated pleural fluid, and improving
survival.“*** There does not appear to be an
increased risk of prolonged hemostasis. The
procedure in one case involved intrapleural
infusion of 12 mg of tenecteplase in 500 ml
of isotonic saline after drainage of excessive
pleural fluid.” The treatment was repeated
on three occasions over 10 days. Pharmaco-
kinetics of alteplase in horses are described.”
A recommended protocol is infusion of
tenecteplase (2-10 mg in 1-2 L of isotonic,
polyionic fluid) q12 to 24h for 3 days, witha
dwell time of 4 hours.*

Supportive Therapy

Acutely or severely ill horses may be dehy-
drated and azotemic, and they may have
acid-base disturbance. These horses should
be treated with appropriate fluids adminis-
tered intravenously.

Pleuropneumonia is a painful discase,
and every attemplt should be made to relieve
the horse's chest pain. NSAIDs, including
flunixin meglumine (1 mg/kg, orally, intra-
muscularly, or intravenously, every 8 hours)
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or phenylbutazone (2.2 mg/kg, orally or
intravenously, every 12 hours), often provide
effective analgesia and presumably reduce
inflammation in the pleural space.

Horses should be provided with good
nursing care, including a comfortable stall,
free access to palatable water, and a good
diet. Affected horses will often not cat ade-
quately and should be tempted with fresh
and nutritious fodder.

Attention should be paid to the horses
feet to detect early signs of laminitis and
allow appropriate measures to be taken.

CONTROL

Prevention of pleuropneumonia involves
reduction of risk factors associated with the
discase. The main risk factors are other infec-
tious respiratory diseases and transporta-
tion. Every effort should be made to prevent
and treat respiratory disease in athletic
horses, including institution of effective
vaccination programs. Horses with infec-
tious respiratory disease should not be vigor-
ously exercised until signs of disease have
resolved.

Transportation of athletic horses is
common and essential for their participation
in competitive events. It cannot, therefore, be
climinated. Every effort should be made to
minimize the adverse effects of transporta-
tion on airway health. Recommendations for
transport of horses first made in 1917 are still
relevant. Updated, these recommendations
include the following:

«» Not transporting a horse unless it is
healthy. Horses with fever should not
be transported

+ Knowledgeable staff familiar with the
horse should accompany it.

« Suitable periods of rest and
acclimation should be provided
before recently transported or raced
horses are transported.

« The time during which horses are
confined for transportation should
be kept to a minimum. Horses
should be loaded last and unloaded
first in flights with mixed cargo.

+ The route taken should be the most
direct and briefest available.
time to rest at scheduled breaks. If
possible, on long journeys horses
should be unloaded and allowed
exercise (walking) and access to hay
and water.

« Horses should have frequent,
preferably continuous, access to
feed and water during
transportation.

+ Horses should not be exercised after
arrival until they are free of fever,
cough, or nasal discharge.

« Horses should not be restrained
during transportation such that they
are unable or unwilling to lower
their heads.
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1-MSD Manual-Veterinary Manual NPN Toxicosis By larry Tomson veterinary
toxicologist 2015

2-Ammonia and urea toxicoses in sheep and their relation to dietary nitrogen intake
J. G. Morris (al) and E. Payne (al)Cambridge University Press: 27 March 2009

3-A rapid and precise method for the determination of urea. J Clin Pathol. 1960
Mar;13:156-159. [PMC free article] [PubMed

-Rekib A, Sadhu DP

4-Effect of feeding higher doses of urea on the rumen metabolism in goat. Indian Vet
J. 1968 Sep;45(9):735-739. [PubMed]
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