Title:
Diagnosis and Management of Bacterial Pneumonia
Session Descrip/on:
Prompt diagnosis and ins7tu7on of appropriate an7bio7cs is essen7al for successful
management of bacterial pneumonia. We will explore how bacterial pneumonia causes
systemic illness, methods for its diagnosis, and rela7onship of community-acquired and
hospital-acquired pathogens to appropriated choices of an7bio7cs.
Lecture Notes:
Bacterial pneumonia is not uncommon in dogs. It is typically associated with enterobacteriaceae
(e.g E. coli, Klebsiella spp, Enterobacter spp, etc.), however gram-posi7ve infec7ons with
Staphylococcus spp and Streptococcus spp. are possible as well. While these are typically
associated with aspira7on events, infec7ous bacterial pneumonia can be caused by Bordetella
bronchisep7ca and Mycoplasma spp., among others. Diagnosis of bacterial pneumonia revolves
around thoracic imaging (typically thoracic radiographs), airway sampling and bacterial culture.
Dogs with aspira7on pneumonia may have pulmonary inﬁltrates in the cranial and /or middle
lung lobes, however acute high-velocity aspira7on can be associated with a caudodorsal
inters77al to alveolar paHern. Infec7ous pneumonia varies in its presenta7on on thoracic
imaging as well. While we think of aspira7on pneumonia as seHling in the ventral lung lobes it is
possible for infec7ous pneumonia to do the same. The diﬃculty dis7nguishing pneumonia types
on thoracic imaging highlights the importance of airway sampling. Endotracheal wash may be
preferred in larger dogs due to the need for long catheters to reach the lower airways. This
technique requires heavy seda7on/general anesthesia and a sterile endotracheal tube. It may
not be the best choice for unstable pa7ents. Smaller dogs’ airways can be sampled using the
trans-tracheal technique. This can be performed in awake or sedated pa7ents making it
preferred in unstable pa7ents. Regardless of the technique employed supplemental oxygen can
be helpful peri-procedurally for dogs with respiratory compromise. Pa7ents with pneumonia are
suscep7ble to dysfunc7on of not only of the lungs but any organ system in the body (i.e. severe
sepsis, mul7ple organ dysfunc7on syndrome). Pa7ents with hypoxemia (pulse oximetry [SpO2 >
95%] or arterial blood gas [PaO2 <80mmHg] or have lab work changes consistent with organ
dysfunc7on (azotemia, hyperbilirubinemia, thrombocytopenia, etc.) are likely to beneﬁt from
hospitaliza7on for supplemental oxygen, IV an7bio7c therapy and suppor7ve care (intravenous
ﬂuids, nebuliza7on, etc.). While awai7ng bacterial culture results, empirical an7bio7c choices
for these pa7ents should be broad-spectrum and result in the least risk of toxicity possible.
Choices include ampicillin/enroﬂoxacin, clindamycin/third-genera7on cephalosporin, or
ampicillin/amikacin. Nebuliza7on with an aminoglycoside/saline solu7on can be considered as
well. Once the bacterial culture results are available de-escala7on to the “lowest gun” oral
an7bio7c possible is recommended. In other words, it’s okay to treat with amoxicillin or
cephalexin as sole therapy based on culture results. Typically, hospitaliza7on is recommended
un7l the pa7ent is breathing comfortably on room air, preferably with normal oxygen satura7on
of hemoglobin, and ea7ng well while tolera7ng oral an7bio7cs. While the length of an7bio7c
treatment has been poorly inves7gated in small animal medicine, treatment for 2 weeks past

resolu7on of radiographic changes is recommended. There is a recent consensus statement
regarding treatment of canine infec7ous respiratory disease complex (CIRDC, aka “Kennel
Cough”) that is open source through the journal of veterinary internal medicine. The authors
state that dogs with suspected CIRDC are unlikely to require an7bio7cs in the absence of
systemic illness (fever, lethargy, anorexia) due to most infec7ons being viral in nature. If the
clinical signs persist past 10 days or if signs of systemic illness are noted, empirical therapy with
doxycycline, enroﬂoxacin or azithromycin is indicated. An7bio7c resistance has become a more
recognized phenomenon as their usage becomes more common. Recent an7bio7c therapy
(within 30 days) or hospitaliza7on (>24-48 hours) increases the risk of developing a resistant
bacterial infec7on. Up to 60% of dogs with hospital acquired pneumonia demonstrate MDR
isolates, including 65% resistance to amoxicillin/clavulanate and 52% resistance to enroﬂoxacin.
Airway sampling is very important in these pa7ents so that an7bio7c therapy can be tailored to
their needs. An7bio7cs with the lowest resistance rates in these pa7ents includes amikacin,
cekazidime and imipenem/meropenem. Empirically, it is recommended to start with one of the
aforemen7oned three an7bio7cs prior to de-escala7on, if possible, based on bacterial culture
results.
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