
Pneumocystis canis pneumonia in dogs

Pneumocystis canis is a potential cause of life-threatening

interstitial fungal pneumonia in dogs. It is seen almost

exclusively in two canine breeds, miniature Dachshunds

and Cavalier King Charles Spaniels (CKCS)1. Historically,

Australian veterinarianshadakey role in thedocumentation

of this entity and its conspicuous breed associations2–4.

Affected Dachshunds and CKCS are likely to have an inher-

ited immunodeficiency that predisposes them to infection

with this commensal organism of the respiratory tract and

pharynx1,2,5,6. A high index of suspicion is required tomake

a timely diagnosis and save affected patients, as these dogs

copepoorlywith anaesthesia andothermeasures to procure

the specimens required to make a definitive diagnosis.

Possible co-infection with Bordetella bronchiseptica must

be considered when determining antimicrobial strategies.

Affected dogs occasionally have a previous or concurrent

history of generalised demodicosis5,7,8. With early interven-

tion, affected dogs can be saved, although some require life-

long therapy to prevent recurrence. The future challenge is

to develop fast molecular techniques to diagnose P. canis†

pneumonia (PCP)7,9 and to determine the underlying

immune defect in over-represented breeds through the

rapidly advancing field of canine genomics10.

Pneumocystis spp. are ubiquitous commensals of the respiratory

tract of many mammalian species, including dogs1. This group of

organismshas thepotential to cause life-threateningpneumonia ina

wide range of mammals, including rats, pigs, horses and goats1.

P. jirovecii has the same pathogenic potential in people1. Airborne

droplet transmission from subclinically affected normal dogs, often

transmitted frombitch to pup soon after birth, is suspected of being

the means for transmission1. PCP results from the effects of masses

of organisms within the alveolar spaces, combined with the asso-

ciated inflammatory response of the host1–6.

Historically, most canine cases had been reported in young (less

than one-year-old) miniature Dachshunds1–3,6,11. The first docu-

mentation of this entity was provided in a paper from the University

of Sydney (UoS) by Farrow and colleagues2, although a brilliant
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immunoparasitologist at McMaster Laboratory (Robert J. Love) pro-

vided key immunologic insights.z The disease in Dachshunds was

characterised further by South African veterinarians, with Lobetti

and colleagues adapting human treatment strategies to successfully

manage their canine cases1,11. The best radiological description of

PCP was provided by Kirberger12, although this has been comple-

mented by recent advances in imaging such as digital radiology and

computed tomography (CT). Although PCP continues to be seen in

Dachshunds in South Africa and the USA, the greatmajority of cases

encountered in Australia over the past 20 years have been in adult

CKCS, the first detailed report being provided by Paul Canfield

and colleagues from UoS in 19934. This breed preponderance was

then detected in the UK5,13 and subsequently Europe, the USA

and Japan7. ‘Cavaliers’ tend to get the disease as young adult

dogs4,5,13. There may be antecedent or concurrent footprints of

immune deficiency, such as generalised demodicosis5,8.

In people, the disease is best known as a complication of HIV/AIDS,

although it is also seen in transplant recipients and other patients

receiving immunosuppressive drug regimens. A very well charac-

terised case cluster in Australia that closed a transplant ward at

Westmead Hospital was reported by Sharon Chen, Wieland Meyer

and their ANZMIG colleagues14. In Arabian horses and related

breeds, foals with autosomal recessive severe combined immuno-

deficiency syndrome (analogous to the like-named SCID condition

ofmen andmice) typically died of PCP in the neonatal period15, and

this was common in the Camden district in the 1970s. A test was

developed for this genetic disease of horses, and nowadays the

condition is hardly encountered, a cogent example of genetic

counselling and preventative veterinary medicine16.

In dogs, the nature of the immune defect in Dachshunds and

Cavaliers has not been determined at the molecular level. Poor

lymphocyte stimulation (despite normal lymphocyte numbers

in peripheral blood) has been documented in miniature Dachs-

hunds1,2. IgA, IgMand IgG concentrations are subnormal in affected

members of this breed6. Subsequent assessment of CKCS with

pneumocystosis also reveals immunoglobulin deficiencies and de-

creased lymphocyte function5,7. These immunodeficiencies persist

after resolution of the infectionwith effective antimicrobial therapy.

Studies of the involvement of adaptive cell-mediated immunity and

innate immunity (including the potential involvement of Toll-like

receptors) would be sensible but have not yet been performed.

Most dogs with PCP present with respiratory signs, including dys-

pnoea, tachypnoea, increased breath sounds on thoracic ausculta-

tion or cyanotic mucous membranes. The presence of a cough is

variable, and this sign is frequently absent. Duration of signs prior to

presentation for veterinary attention canbe as long as fourweeks1–4.

Haematologic and serum biochemical abnormalities are non-spe-

cific1. Thoracic radiographs reveal diffuse, bilaterally symmetrically

increased radiodensity of the pulmonary parenchyma, classically

described as amiliary-interstitial to alveolar pattern (Figure 1)1,12,17.

(a) (b)

Figure 1. (a) Dorsoventral thoracic radiograph from a one-year-old Cavalier King Charles spaniel with pneumocystosis, revealing a patchy, diffuse,
interstitial pattern in all lung fields. (b) Right lateral thoracic radiographof the samedog reveals a diffuse interstitial to alveolar pattern, especially in the
dorsocaudal lung fields.

zThe first report of PCP pneumonia in dogs was actually fromGermany in 1955. The patient was a nine-week-old sheepdog pupwith Pneumocystis forms in its
lungs, hilar lymphnodes andmyocardium.Sedlmeier,H. andDahme,E. (1955)Pneumocystis carinii-InfektionbiemHund.Zentralbl. Allg. Path.93, 150–155.
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There is often radiological evidence of right-sided heart enlarge-

ment and pulmonary hypertension, and this can be confirmed

echocardiographically4. Solitary opacities, cavitary lesions or a

non-symmetric radiographic changes are less commonly ob-

served1,12. Severe long-standing cases may develop emphysema1.

The CT findings in canine PCP are dramatic (Figure 2), providing a

better appreciation of the lung pathology and disclosing regional

lymphadenomegaly.

Diagnosis can be challenging in a veterinary context, with identifi-

cation of P. canis ‘cysts’ in bronchoalveolar lavage fluid (BAL)

or transthoracic fine needle aspirates of lung generally being re-

quired. Intact cysts are distinctive, being 5–10mm in diameter and

containing 4–8dark-staining intracystic bodies (2–3mmindiameter;

Figure 3). PCR testing of BAL fluid or lung aspirates is uncommon in

veterinary laboratories, but should probably be attempted more

often7,9, as the requirement toperformopen lungbiopsies to secure

a diagnosis is unnecessarily invasive given the characteristic nature

of the imaging findings and the strong breed associations. If BAL

fluid specimens are obtained, they should be subjected to routine

bacterial culture as well as microscopy and PCR, as Bordetella

bronchiseptica can be an important co-morbidity in canine PCP

pneumonia. If a BAL is not done and treatment is based on a

presumptive diagnosis, then doxycycline should be given as well

as trimethoprim sulfonamide to cover this possibility. Research is

currently focused on development of qPCR assays for canine

P. carinii strains, as assays developed forP. jiroveciimay not detect

P. canis associated with infections in dogs1. Panfungal PCR with

sequence analysis provides an interim molecular diagnostic strate-

gy, as does genus-specific Pneumocystis PCR assays7–9.

Treatment includes appropriate antimicrobial therapy, using intra-

venous trimethoprim sulfonamide combinations, and less com-

monly nebulised pentamidine, along with appropriate supportive

care (e.g. supplementary oxygen, nebulisation, chest physiothera-

py). Long-term ventilation of affected dogs is challenging and

beyond the financial limits of most owners. There is no zoonotic

potential for humans in close contact with a Pneumocystis infected

dogs, as the organisms in humans and dogs are distinct and no

evidence of cross-species transmission has been documented.

As thoughtful and responsible veterinary physicians, we should

be banking DNA from all dogs with confirmed and presumptive

PCP. Themost likelyway to eliminate this condition is by harnessing

the power of canine genomics to detect any underlying genetic

defect, utilising either a genome-wide association study or whole

genome sequencing of ‘Trios’of affected and closely relateddogs10.

It is much better to try and prevent this severemycosis by screening

the breeding population using a molecular genetic test, rather

than to have to treat a severely affected individual. This is where

vets have an advantage over medics, we can use eugenics!
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