	Species
	Organism / Disease
	Transmission
	Pathogenesis
	Clinical Signs
	Diagnosis
	Treatment
	Prognosis
	Contagious/Zoonotic
	Prevention
	Other Info

	Virus

	1
	F
	FeLV – Leukemia

Gamma-retrovirus
	Close contact
Saliva*(high [virus] even in healthy +)
Iatro (transfu)
Vertical (placental, milk, grooming)

Oronasal exposure
	Depends on immune status, age, pathogenicity, infection pressure, [virus].

Replication in oral lymphoid tissues
(1)Circulate in monocytes/lymphocytes
Some lympho travel to bm and infection of precursor cells, lymphoid and epith cells (2)
Some suppress viral x before significant bm infection (regressive infection:  no viral production and shedding; aSC for life* or reactivation later)
Abortive infection: no viremia (very low viral exposure) but Ab prod (strong immune resp)
Focal infection:  virusin some but not in bm/ blood (variable immune resp)
Progressive infection: bm infected, cellular destruction  persistent viremia, FeLV-related dz (poor immune resp)
	(1) +/- F+, lethargy, LN
(2)Once in epi cells in salivary glands


Opportunistic infections (immunosupp): UTI, URTI, FIP, chronic stomatitis, toxoplasm, dermatophytosis, cryptococc (more severe CS, refract tx)

Neoplasia
Lymphoma (60x if +) – thymic,multicentric, spinal, renal, ocular. T*-cell;
Leukemia: acute*
Multiple fibroS

Anemia/BM
Pure red cell aplasia, aplastic anemia, myelophtisis, myelofibrosis, inflamm dz, thrombocyte (IM or bm dz), IMHA, Mycoplasma haemo.
*non regen

Immune-mediated disorders
Cytopenias, GN, uveitis, polyarthritis

Neuro
Infection, neoplasia
Urinary incontinence
Horner

GI disease
Enteritis

Reprod
Fading kitten syndro
Abortion

CS depend on stage of infection and if 2nd infection present: aSC, lethargy, F+, pallor, petechia, dehydration, LN, stomatitis, abscess, URT, anemic signs, icterus, splenomeg, intestinal mass, pleural effusion, uveitis… Decreased life expectancy
	Screening (Ag) – ELISA (detection free soluble FeLV p27)
(If + can be transient viremia (regressive) or persistent (progressive)
Confirm with another test if +
False –ve in first month of infection

Confirm: immunofluo assay: Ab (detects p27 in cells) = progressive

PCR

Virus isolation (more for research)
	Indoor only (immunoS and prevent spreading)

Wellness visits semiann.

Periop ATB in dental proc

Vaccines

Tx underlying dz


	May die at older age from unrelated causes

Neo: worse than if FeLV -; poorer if alimentary lymphoma

ATB, G-CSF – neutropen

Transfusi – anemia

+/-antiviral chemotx

+/- immuno-modulatory tx

	Yes/No
	Screening
Vaccination
Isolation

Virus is fragile
	Kittens are more susceptible to become persistently viremic; also depends on infection pressure

	2
	F
	FIV – Lentivirus

Retrovirus
	Bite, fight – 
Less vertical transmission, milk
	Main cellular target = CD4+ T cell; also CD8+ T cells, B cells, MPs, dendritic cells, microglia, astrocytes
Phases:
Acute
Replication in lymphoid tissues  2 weeks  blood
Decline in T cells with +/- transient illness (for 3-6 mo) – lethargy, fever, anorexia, D+, stomatitis, weight loss, LN

Subclinical 
CD4+ T cell # rebound, plasma virus load declines. aSC often for years (or forever). Virus production at low level with slow decrease in CD4+. Reduction in CD4/CD8 ratio, hyperglob – rate of progression of this phase depends on strain, co-infections, immunity

Terminal
Opportunistic infections, neoplasia, myelosuppression, neuro dz. 
	Lethargy
Fever
Pallor
Stomatitis
Diarrhea
Muscle atrophy
Neuro signs
Neo
IM disorders
Opportunistic infections
	Screen: ELISA detects Ab 
False - : < 60d post infection
False +: vaccinated, < 6mo (maternal Ab)

RT-PCR
Confirmatory test in healthy cats: Western blot
	Supportive care

Topical lactoferrin, Clavamox, chlorhex oral gel, human recombi interferon alpha -  for stomatitis

Zidovudine stomatitis or neuro signs (BM suppress!)

Pred
	No significant change in lifespan
Depends on virus strain and immunity
Once terminal FIV related diseases occurs  < 1y
	Yes/No
	Indoor
No fight
Screening
Vaccine only for at high risk cats (outdoor, fighters)
	

	3
	F
	FIP – Corona
FCoV

	Fecal-oral
Oronasal
Feces
Fomites

Infection usually occurs at  4-8 weeks of age. 

	Replication of low-pathogenicity strains in epithelial cells at tips of villi  aSC or acute or chronic, persistent or intermittent small bowell diarrhea

Possible transient resp signs

Shedding for 1 week
Some cats: lifelong

Virulent forms able to X in MPs  dry (partial CMI response) – pyogranulomatous to granulomatous inflammation in LN, kidneys, liver, lungs, brain, eyes, ileocecal jct;   wet (no immune response)  effusion – increased permeability.

Immune dysregulation; depletion of T cells, production of inflammatory mediators.  Progressive suppression of immune system. 
	FCoV  enteric disease
Mutation  FIP: serious systemic pyogranulomatous to granulomatous disease that progresses over a period of weeks to months = fatal


Lethargy, A-, vomiting, F+, D+, dehydration, icterus, tachypnea, uveitis, neuro signs, effusion, stunted growth, enlarged mesenteric LN, IMHA, PLN. 

	Effusion: high PT (> 3.5) exudate, low # of cells (< 5K) – non to midly degenerate neutro and MPs – yellow appearance
Rivalta: + = exudate

***Immunohistochemical staining for Ag w/in lesions (pyogran/gran/vasculitis) – fluorescent or immunoperoxidase Ab staining - +ve staining in association with infected cells

AM = difficult

CBC/chem
HyperPT – from polyclonal gammopathy (rarely monoclonal)
Hyperbili (from hemolysis, hepatic necrosis, and/or cholestasis?)
Hypoal
Alb:Glob to r/o
Increased alpha1-acid glycoPT (non Sp)

CSF: pleocytosis (neutro), high PT


Imaging


Pyogranuloma/vasculitis

RT-PCR: virulent or avirulent FCoV?

Sero = Ab against FCoV
(Immunosuppression  no Ab = False –ve)
	
Prednisolone – temporary remission in some cats
? other immunoS drug
No immunomodulators have been shown to be beneficial in vivo
Pred + IFN-w: controversial results
Supportive care
	No tx = invariably fatal
Grave Px
With effusion: die w/in weeks
Rare survival times of 1-2 years with GC tx

Negative Px factors: hyperbili, effusion, lymphopenia

As disease progresses: Na, K, globulin, HCT, lympho, albumin decrease; bili and LEs increase
	Yes (FCoV no FIP)/No
	Reduction of stress, overcrowding
2 mo before new cat is introduced in environment where FIP cat died
Genetic might influence

Vaccine – use is controversial; Efficacy?
	2 peaks of infection : 3mo to 3 years; than > 10 years

	4
	F
	Panleukopenia – Parvo
	Direct contact with feces and vomitus and contaminated fomites

(fecal oral)
	Similar to canine parvo

Enters cells using transferrin receptros
Replicates in cells in the S-phase
X in OP tissues
Dissemination in blood to all tissues
Lymphoid tissue necrosis
Infection of the marrow (penia)
Sequestration of neutrophils in damaged GI tissue
Replicaiton in intestinal crypt  increased permeability and Malabsorption

Incubation 2-10d
	Fever
Lethargy
A-
Vomiting
D+
Dehydration
Not always GI signs
Not always penia
Sudden death

Abortion
Neuro signs if later in pregnancy to 11 week post birth (cerebellum – Purkinje cells and granule precursor cells)
Feline myocarditis?

Severity depends on age, immune status, concurrent infections with other m-o which increase turnover rate of intestinal epithelial cells

Peracute: death w/out premonitory signs
	CBC 
Chem
AXRS
MRI 
Canine parvovirus ELISA

PCR

+/- virus isolation, electron micros
	Supportive care

rfIFN-ω not beneficial
	If survive first 5d: usually recover (often longer time than in dogs)

Europe: non survivors: lower WBC and plt, hypoalbu, hypokalemi – mortality not correlated with age

Cerebellar signs typically do not progress and may improve 
	Yes/No (was isolated from a monkey)
	Vaccination


Virus is resistant ++
	Fecal shedding for several days up to 6 weeks

	5
	F
	URI-Herpes
FHV-1
Alpha-herpes
	Ocular, nasal, oral secretions – direct contact (not enough particles in aerosol with normal breathing… though sneeze…)
	Routes of infection: oral, nasal, conjunctival. Viral x in nasal cavity, NP, tonsils

Incubation 2-6d
	URT infection
Depression
Sneezing
A-
F+
Serous ocular/nasal discharges
Salivation
Conjunctivitis
+/-dyspnea, coughing
Rarely oral ulcer
Generalized infection /primary viral pneumonia in young or debilitated

CS for 10-20d

Possible chronic bacterial rhinitis
	OroP swabs (24h post infection, up to 1-3 weeks) - PCR
	Cidofovir drop eye

Interferon-alpha for acute respiratory and ocular infections

L-lysine: not effective for tx

+/- ATB

TLC
Warm food
	High mortality rate in young


Otherwise resolve in days to weeks
	Yes/No
	Virus is fragile

L-lysine: not effective for prevention

Vaccination
	

	6
	F
	URI-Calici
FCV
Vesivirus
	Ocular, nasal, oral secretions – direct contact (not enough particles in aerosol with normal breathing… though sneeze…)
	Routes of infection: oral, nasal, conjunctival.
Viral x in oral and respiratory tissues

Some strains have predilection for lungs, other found in joints


	Oral ulcers
Pulm lesions (more virulent strains)

Lethargy 
Sneezing
Conjunctivitis
Discharge
Synovitis - lameness
SQ edema
Ulcer skin, pinnae, pawpads, nares
	OroP swabs - PCR
	Interferon 


+/- ATB

TLC
Warm food
	Guarded prognosis for virulent strain (50% mortality)

Otherwise resolve in days to weeks
	Yes/No
	Virus survives several days/weeks or longer
	

	7
	F
	URI-Chlamydophila

Obligatory IC bacteria
	Close contact, fomites, aerosol

From mother at birth
	Infection of epithelial cells
X in cytoplasm
Spreads via bloodstream to tonsil, lung, liver, spleen, GI tract, kidney

Infection may persist for many months (aSC or mild signs)
	Acute to chronic conjunctivitis, chemosis

+/- resp signs – F+, discharge, sneezing
+/- Pneumonia
	Conjunctival swab – PCR

Rarely serology (paired titers), cytology (inclusion in cytoplasm), cell culture
	Tetracycl
Doxycycl
For 1 mo

Other options: clavamox or enro

Tetracycl eye ointment
	
	Yes/Role in human conjunctivitis?
	Poor survival in environment

Vaccines – do not entirely prevent infection and shedding; minimize x and severity of CS
	

	8
	F
	URI-Mycoplasma

M. felis
M. gateae
M.arginini
M. feliminutum
M. canadense
M. cynos
M. lipophilum
M. hyopharyngis
M. felinum
M. cati
Acholeplasma laidlawaii

Cats
-Conjunctivitis
-Upper respiratory tract disease
-Pyothorax
	Transmitted through direct contact, fomite transmission in overcrowded environments. Opportunistic invasion of commensal mycoplasmas also occur.
	Fastidious bacteria that lack a cell wall. Are commensal bacterial found in association with mucus membranes of all mammalian species.  Can act as secondary invaders when other pathogenic viruses and bacteria are present or when normal host defenses are impaired by factors such as underlying neoplasia or immunosuppressive drug therapy. Some mycoplasma are more pathogenic than others. 
To colonize mammalian hosts mycoplasmas adhere to host cells. 
In cats Mycoplasma spp. Can be associated with conjunctivitis and URTD. 
Stressors such as overcrowding and unhygienic conditions may promote proliferation of mycoplasmas and transmission between cats.
Concurrent infections with other upper respiratory pathogens (Bordetella bronchiseptica, Chlamydia felis, feline respiratory viruses) may contribute to clinical signs.
	Conjunctivitis, sneezing and nasal discharge; can also be associated with ulcerative keratitis (usually FHV-1 also present).

Other manifestations in cats and dogs: cough, tachypnea, fever, weight loss (lower resp disease); swollen, painful joints (polyarthritis); subcutaneous abscesses; neurologic signs (meningoencephalitis) 
	CULTURE
Target: cultivable mycoplasma species 
Specimen type: swabs, body fluids, lavage specimens, tissue obtained at necropsy
Performance: blood agar or other special mycoplasma media. TAT days to weeks, significance of positive results from upper respiratory and genital tract unclear.

PCR ASSAYS
Target: Mycoplasma DNA
Specimen type: swabs, body fluids, lavage specimens, tissue obtained at necropsy 
Performance: Rapid detection of mycoplasmas. More sensitive than culture for detection of fastidious or uncultivable mycoplasmas, although sensitivity and specificity may vary between assays. Some assays are designed to only detect certain pathogenic Mycoplasma species. May permit species identification. Clinical significance of positive results may be unclear.
	Optimal duration of treatment unknown.
Tetracyclines or fluoroquinolones active against most mycoplasma isolates.
Beta lactam drugs not effective against mycoplasmas

Doxycycline 5-10mg/kg PO or IV q12-24
Enrofloxacin 5mg/kg PO or IV q24
Marbofloxacin 2.75-5.5mg/kg PO q24
Pradofloxacin 5-10 mg/kg PO q24 (cats)
	Good
	No – mycoplasma species found in humans are different from those found in dogs
	Reduce overcrowding and concurrent infections in shelter environment.

Vaccine not available in small animals
	

	9
	F/C
	URI-Bordetella
Bordatella bronchiseptic in both species
	Aerosol, contact with contaminated fomites and water sources.
	Aerobic gram-negative coccobacillus. Inhaled, adheres to respiratory cilia by means of fimbrial adhesins, evades the immune system and secretes a variety of toxins that damage respiratory epithelium. Inflammation and altered cell function lead to increased fluid and mucus secretion, and impairment in host innate immune defenses predisposes to opportunistic viral and bacterial infections. Incubation period ranges from 2-10 days. Manifests as rhinitis, tracheobronchitis and bronchopneumonia (usually co-infection with other resp viruses)
	Sneezing, serous to mucopurulent nasal discharge, harsh or honking cough (Especially dogs). Dogs and cats with bronchopneumonia can develop fever, lethargy, inappetence, tachypnea, productive cough, and mucopurulent nasal and ocular discharge. 
	Aerobic bacterial culture:
Identifies organism, requires nasal and oropharyngeal swabs, transtracheal and bronchoalveolar lavage specimens collected at necropsy. False negatives can occur when specimens contain no or low numbers of organisms, or after abx treatment. Allows susceptibility testing. Clinical significance of positive culture results from nasal and oropharyngeal swab specimens may be difficult to interpret.

PCR assays: identifies B.bronchiseptica DNA, requires same sample as culture, sensitivity and specificity can vary depending on assay design. False negatives can occur when specimens contain low number of organisms or after abx treatment. Because of subclinical shedding, the clinical significance of a positive result may be difficult to interpret.

Serology: identifies Ab against Bord Ag, requires serum, interpretation complicated by previous vaccination and widespread exposure.
	Isolates from dogs and cats can have multidrug resistance. Resistance to amoxicillin and TMS is common. Infections are self-limiting so treatment should be limited to animals with signs >7-10 days. Doxycycline penetrates lung tissue (not best choice for other secondary pneumonias).
	Prognosis for dogs with uncomplicated bordetellosis is excellent. Cats and dogs with bronchopneumonia require additional treatment and prognosis can be variable.
	Uncommonly associated with respiratory disease in humans. Host specificity is strain related.
	Vaccination. In the absence of management stratefoes to reduce stress, overcrowding and comorbidities vaccination is unlikely to completely prevent bordetellosis.
	

	10
	C
	Infectious tracheobronchitis
	
	
	
	
	
	
	
	
	

	11
	C
	Influenza (Canine Influenza Virus)
	Transfer of virus containing respiratory secretions and aerosolized particles. Fomite transmission also common.
	H3N8 virus infects and replicates inside cells of resp tract and results in death of epithelial cells lining the resp tract exposing underlying basement membrane predisposing the respiratory tract to secondary bacterial infections. Leads to rhinitis, tracheitis, bronchitis and bronchiolitis. 
Almost all dogs exposed to CIV develop clinical signs. Majority of infected dogs exhibit mild form: cough that persists for 10-21 days despite treatment with antibiotics and cough suppressants. Nasal, ocular discharge and fever can occur.
Viral replication and shedding greatest during early incubation period, which lasted 2-4 days and rapidly decline. Lower level shedding up to 7-10 days.
	Fever, tachypnea, mucopurulent nasal discharge, self limiting cough (10-14 days). Most severe and persistent respiratory manifestation are associated with the development of pneumonia. 
	Serum antibody determination (most reliable): acute and convalescent samples 4 fold change is indicative of active infection.

Virus isolation from nasal (best) or pharyngeal swabs during first 4 days of infection.

PCR on nasal swabs during first 4 days of infection.
	Threapy with broad spectrum abx can reduce severity of illness related to secondary bacterial infection. Supportive care.
	Variable. Recovery within 2-3 weeks, or longer.

Recovery occurs in a majority of dogs, minority die peracutely and death is associated with pulmonary, mediastinal and pleural hemorrhage at necropsy.
	No evidence that H3N8 can spread from dogs to people.
	Vaccination. Subcutaneous, adjuvanted, inactivated CIV vaccine given 2-4 weeks apart.
	

	12
	C
	Distemper
	
	
	
	
	
	
	
	
	

	13
	F/C
	Rabies
	
	
	
	
	
	
	
	
	

	14
	F/C
	West Nile
	Fran
	
	
	
	
	
	
	
	

	

	Rickettsia / Anaplasma

	15
	C
	Ehrlichia canis
	Fran
	
	
	
	
	
	
	
	

	16
	C
	Neorickettsia risticii
	Fran
	
	
	
	
	
	
	
	

	17
	C
	Ehrlichia chaffeensis
(gram negative obligate intracellular)
	Arthropod vectored (tick): Lone star tick (Amblyomma americanum) and American dog tick (Dermacentor variabilis)
	Infects monocytes
	Usually none – may cause fever
	IFA
	Tetracyclines (but treatment likely not needed)
	Excellent
	Humans are resvoir host and cause severe disease in people
	Tick preventatives
	

	18
	C
	Ehrlichia ewingii
(gram negative obligate intracellular)
	Arthropod vectored (tick): Lone star tick (Amblyomma americanum) and American dog tick (Dermacentor variabilis)
	Neuts and eos
	Acute, mild signs, often polyarthritis, lameness, joint swelling, etc…
Other non-specific signs such as fever, lethargy, Can rarely cause neuro signs
Sometimes thrombocytopenia 
	SNAP 4DX Plus
Morulaue in blood smear in neuts/eos, PCR, 
	Tentracyclines
	Good
	Unknown if  humans can get disease
	Tick preventatievs
	

	19
	C
	Ehrlichia equi
(gram negative obligate intracellular)
	Not a thing.  Is now called Anaplasma Phagocytophilium
	
	
	
	
	
	
	
	

	20
	C
	Anaplasma platys
(gram negative obligate intracellular)
	Rhipicephalus sanguineous (brown dog tick)
	Thrombocytotrophic (platelets)
	Can cause thrombocytopenia without other clinical signs (sometimes cause fever, lethargy, other non-specific signs)
	Visualization of morulae in platelets (this may be variable and cyclic)
SNAP 4DX can only show exposure to any anaplasma spp.; PCR possible
	Tetracyclines
	Good
	Never been confirmed in humans
	Tick preventatives
	

	21
	C/F
	Anaplasma phagocytophilium
(gram negative obligate intracellular)
	Ixodes scapularis (blacklegged tick; deer tick), other Ixodes; possibly Rhipicephalus sanguineous (brown dog tick)
	Neturophil infectioun
	Vast majority of dogs do not show clinical signs; self limiting transient fever; Non-specific signs (fever, lethargy, etc…); Other varied signs; thrombocytopenia; polyarthropathy
	SNAP 4DX can only detect exposure to any anaplasma spp.  Morulae in neutrophils, PCR, 
	Tetracyclines
	Good
	Can affect humans, varies in severity with death in <1% of infections
*Reportable*
	Tick preventatives
	

	22
	C
	RMSF (Rickettsia ricketsii)
(gram negative obligate intracellular)
	Dermacentor and Rhipicephalus and Ambylomma spp
	Infects endothelial cells causing a vasculitis
	ACUTE disease (<2 weeks): No chronic disease seen; 
Fever, vomiting, ocular discharge, conjunctivitis, uveitis, retinal hemorrhage, vasculitis, edema, erythema, lymphadenomegaly, splenomegaly, polyarthritis, neurologic signs;
In intact male dogs, orchitis is common
	PCR or IFA is best, however, false negatives are a problem as signs can occur before or continue after periods where organism is detectable by these tests
	Doxycycline – often 7 days is enough.  Enrofloxacin and chloremphenicol also affective.  TMS will WORSEN disease
	Variable depending on timing of diagnosis and response to therapy, and presence of co-infections.  In general, good to excellent if treated appropriately and early
	Affects humans: Direct blood inoculation is possible, so use caution when handling patients (blood sticks, etc…) with patients with concern for RMSF
	Tick preventatives
	Despite the name, the vast majority of cases in humans occur in south and southeast

	23
	C
	Neorickettsia helminthoeca (Salmon poisoning)
(gram negative obligate intracellular)
	Trematode vectored (Nanophyetus salmincola) often found in salmon
	Macrophage parasites – Results in granulomatous disease within stomach, intestines, lymph nodes, spleen.  Granulomatous meningitis also possible
	Anorexia, lethargy, vomiting, diarrhea, +/- hematemesis +/- hematochezia or melena, neuro signs.  Peracute death possible.
Thrombocytopenia, peripheral lymphadenomegaly, +/- DIC
	Fecal float, for detection of Nanophyetus salmincola is both sensitive and specific, cytology of spleen or lymph node aspirates.  No good PCR test
	Tetracycline for at least 7 days.  +/- praziquantel for fluke infection after clinical recovery of severe disease
	Early treatment gives excellent prognosis – untreated can result in death
	Not been reported in humans
	Preventing dogs from eating raw salmonoid fish (salmon, trout, chars, whitefishes)
	Almost exclusively in northeast

	

	Bacteria

	24
	C
	Brucella sp.
	Direct exposure to contaminated body fluids (oral, nasal, conjunctival, venereal)
	Brucella attaches to and penetrates mm, replication in regional LN, bacteremia 7-30 days after exposure with dissemination to prostate, uterus, and placenta. 
	No signs or infertility, abortion, nonpainful scrotal enlargement and dermatitis, testicular atrophy, lymphadenopathy, splenomegaly, signs related to discospondylitis (spinal pain, pelvic limb paresis, or paralysis), uveitis, chorioretinitis, rarely osteomyelitis and meningoencephalitis
	Clinical signs, Serology, Blood/urine/tissue culture, histopath, PCR assays, no 100% sensitivity, combination of diagnostics is needed
	Neutering decreases shedding of B canis in semen or uterine discharge, but does not eradicate infection. Tetracyclines 1-2 months + aminoglycoside 1-2 weeks, unrewarding treatment, clears titers not infection
	Guarded
	B. canis can be transmitted to humans and most often causes mild, influenza-like illness
*Reportable disease*
	No vaccine
Elimination of infected dogs in kennels, yearly testing (2 neg tests 1 month apart) Postive dogs should be isolated, neutered, treated and tested monthy
	

	25
	F/C
	Clostridium botulinum
	
	
	
	
	
	
	
	
	

	26
	F/C
	Clostridium tetani
	
	
	
	
	
	
	
	
	

	27
	F/C
	Bartonella sp.
	Fleas (Ctenocephalides felis); possibly other flea species (such as Pulex spp.) and vectors such as ticks, lice, biting flies
	[bookmark: _GoBack]Bartonella replicates in rbc and infect endothelial cells and bone marrow progenitor cells, then establishes chronic, often subclinical bacteremia, which can last for weeks, months, or > year, can cause vasculoproliferative disease via cytokine-induced stimulation of endothelial cell proliferation and inhibition of endothelial cell apoptosis
	Signs that relate to infective endocarditis (lethargy, fever, cardiac murmur, cough, tachypnea, lameness, neurologic signs), in cats suspected to cause (or contribute to) caudal stomatitis and uveitis, in other situations, nonspecific clinical signs are present (e.g., uveitis, gingivostomatitis, chylothorax, polyarthritis, chronic rhinitis, idiopathic lower urinary tract disease, lymphadenopathy, reproductive disease, or neurologic disorders)
	Clinical signs, histopathologuc findings, positive culture or PCR on blood or affected tissues, CBC (mild nonregen anemia), leukocytosis, mild thrombocytopenia), Chem (mild azotemia, hypoalbuminemia, hyperglobul), Proteinuria, cylindruria, high UPC
	2 week, high-dose doxycycline, alone or in combination with rifampin; azithromycin; or fluoroquinolones, alone or in combination with amoxicillin +CHF meds if needed
	Poor
	Bartonella causes cat scratch disease in immunocompetent humans as well as vasculoproliferative disorders in immunocompromised humans.
	No vaccine
Fela preventitives
	

	28
	F/C
	Actinomyces sp.
	Opportunistic invasion of commensal bacteria following disruption of cutaneous or mucosal barriers, part of normal oropharyngeal flora,
Anaerobic
	After ingestion or inhalation, plant awns become contaminated with Actinomyces spp. and other bacteria from the oropharynx, and migrate to various sites and act as a nidus of infection. Alternatively, organisms can be introduced into tissues at the time of a bite wound injury, Actinomyces spp. possess fimbriae bind to specific cell surface receptors on other bacteria, inhibits the ability of neutrophils to phagocytize the organisms
	Subcutaneous masses and draining skin lesions (cervicofacial and cutaneous-subcutaneous disease); pulmonary nodules, masses, and/or effusion with cough and tachypnea (thoracic disease); abdominal effusion or masses (abdominal disease); thoracolumbar pain or pelvic limb paresis/paralysis (retroperitoneal disease); rarely neurologic signs due to meningitis or brain abscesses (central nervous system disease)
	Typically confused by neoplasia, clinical signs, cytologic examination of aspirates, culture, histopath, pcr, sulfur granules are present in cytology
	High dose penicillin fpr weeks-months, +/- surgery if needed. Alternative antimicrobial drug choices include clindamycin, doxycycline, chloramphenicol, carbapenems, and ceftriaxone 
	Good
	Humans have developed actinomycosis after bites from healthy dogs or cats
	Restriction of areas with grass awns, careful inspect bite wounds for foreign material
	

	29
	F/C
	Nocardia sp.
	Inhalation or cutaneous inoculation of organisms in the environment, with opportunistic proliferation in the face of impaired host immune defenses
Aerobic
	Facultative intracellular pathogens that inhibit phagosome-lysosome fusion, neutralize phagosomal acidification, resist oxidative burst, secrete superoxide dismutase, and alter lysosomal enzymes within neutrophils and macrophages
	Lethargy, weight loss, inappetence; subcutaneous masses and nonhealing, crusted, or draining skin lesions; pulmonary nodules, masses and/or effusion with cough and tachypnea; signs of dissemination (neurologic signs, chorioretinitis, abdominal effusion or masses, lameness)
	Suspected based on the presence of persistent pyogenic to pyogranulomatous inflammatory lesions and the presence of filamentous bacteria, cytologic examination of aspirates, culture, histopath, pcr
	1-3 months’ sulfonamides for cutaneous, 6 months for uncomlicated pulmonary infections, 12 months for systemic infections or in immunocompromised patients, if adverse effects occur, based on susceptibility (amoxicillin is susceptible, but resistant to amoxicillin-clavulanic acid), Amikacin, Imipenem
	In a review of 53 dogs with nocard, 50% died and 39% were euthanized, Of 36 cats with nocard, 16 were euthanized or died
	Humans have developed disease after bites or scratches from healthy dogs or cats
	No vaccines
Limit fights and biting activity, indoor only, avoidance of immunosuppresion
	

	30
	F/C
	Mycobacterium tuberculosis
	Humans are reservoir hosts, aerosol exposure 
	Cause cutaneous and disseminated granulomatous disease in dogs (M. tuberculosis, M. bovis, M. microti) and cats (M. bovis and M. microti) Organisms are  ingested by macrophages, survive and replicate. Macrophage destruction leads to recruitment of lymphocytes and monocytes, which initiates tubercle formation. Infected macrophages travel to local LN, with development of a primary complex lesion. If cell-mediated immunity is defective, dissemination to distant sites can occur. Delayed type hypersensitivity responses can control the initial infection or may lead to central necrosis and calcification of the primary complex lesions, with persistence of organisms in the center of the lesions
	Pneumonia and tracheobronchial lymphadenopathy; rarely dissemination to the CNS, liver, kidney
	Suggestive history, clinical signs, and radiographic abnormalities, combined with the results of Acid-fast staining, Gamma-interferon response assay, mycobacterial culture, PCR
	Rifampin, Isoniazid, Clarithromycin, in cats (fluoroquinolones, clarithromycin or azithromycin, doxycycline and rifamycin
	Guarded
	Transmission of mycobacteria from dogs or cats to humans has not been reported. Primary cause of tuberculosis in humans. Reverse zoonosis. Transmission back to humans not reported but may be possible
**Reportable disease**
	No vaccine
Isolation of affected animals
	

	31
	F/C
	Mycobacterium bovis
	Organisms are inhaled (M. tuberculosis and possibly M. bovis), ingested (M. bovis or M. microti), or inoculated into the skin (M. bovis or M. microti) and replicate locally.
	Cause cutaneous and disseminated granulomatous disease in dogs (M. tuberculosis, M. bovis, M. microti) and cats (M. bovis and M. microti) Organisms are ingested by macrophages, survive and replicate. Macrophage destruction leads to recruitment of lymphocytes and monocytes, which initiates tubercle formation. Infected macrophages travel to local LN, with development of a primary complex lesion. If cell-mediated immunity is defective, dissemination to distant sites can occur. Delayed type hypersensitivity responses can control the initial infection or may lead to central necrosis and calcification of the primary complex lesions, with persistence of organisms in the center of the lesions
	Cutaneous lesions, peripheral lymphadenopathy, occasionally dissemination to abdominal lymph nodes and other organs, osteomyelitis
	Suggestive history, clinical signs, and radiographic abnormalities, combined with the results of Acid-fast staining, Gamma-interferon response assay, mycobacterial culture, PCR
	Rifampin, Isoniazid, Clarithromycin, in cats (fluoroquinolones, clarithromycin or azithromycin, doxycycline and rifamycin)
	Guarded
	Rare cause of tuberculosis in humans but transmission from animals to humans theoretically possible
**Reportable disease**
	No vaccines
Isolation of affected animals
	

	

	Protozoa

	32
	C
	Babesia canis
	A variety of tick vector species; fighting or biting interactions; vertical transmission; blood transfusion
	Parasite antigens are incorporated on the erythrocyte surface and induce host-opsonizing antibodies, which in turn leads to removal of infected erythrocytes by the mononuclear-phagocyte system. Soluble parasite antigens can also adhere to the surface of noninfected erythrocytes and platelets. This may lead to their opsonization by antibodies, with or without complement, and account for hemolytic anemia and thrombocytopenia that is often not correlated with the level of parasitemia
	Lethargy, pallor, splenomegaly. Dogs with severe babesiosis caused by B. canis rossi may show neurologic signs, anuria, tachypnea, and poor perfusion parameters.
	CBC, chem, blood culture, blood smear (including buffy coat), tissue aspirates, Immunofluorescent antibody serology, PCR, bigger piriform usually double inclusions

	Imidocarb, diminazene, Azithromycin, Clindamycin+Doxycycline+Metronidazole
	Good
	Does not affect humans
	Vaccine available in Europe, tick preventitives
	

	33
	C
	Babesia gibsoni
	Tick? Milk? Fighting/bites?
	Tick transmission -> parasitized RBC
1. Anemia (direct damage and IMHA)
2. fever d/t endogenous pyrogens
3. inadequate tissue oxygenation leading to vascular stasis and DIC, hypoxic cell damage, anaerobic metabolism
	Acute Form: anorexia, hemolytic anemia, thrombocytopenia, lymphadenomegaly, splenomegaly +/- anorexia, lethargy, intermittent fever, and vomiting
Chronic Form: mild fever, pale mucous membranes, splenomegaly, hepatomegaly, lymphadenomegaly, and lethargy 
*’complicated’ babesiosis: ARF, ‘central’ babesiosis, coagulopathy, hepatopathy, IMHA, ARDS, hemoconcentration/fluid shifts, hypotension, cardiac injury, acute pancreatitis
	-CBC/Chem:  nonspecific
-Microscopic eval: SINGULAR pirmiform intraRBC organisms
-Serologic testing: IFA >1:320: specific; ELISA: sensitive, not specific
-Nucleic acid detection: PCR 
	Azithromycin, atovaquone 

Pentamine isethionate, clindamycin, doxycycline, 
	Good to guarded
	Accidental host (humans) resulting in asymptomatic or mild infections 

	Tick control and preventatives

Vaccine (Europe): 70-100% efficacy

Blood donor serologic testing
	

	34
	F/C
	Toxoplasmosis
	Congenital, ingestion of infected tissue, ingestion of oocyte-contaminated food/water
+/- lactational, transfusion of body fluids, transplantation of tissues/organs
	Cat (definitive host)
Ingestion of intermediate host (mouse) -> enteroepithelial replication -> bradyzoites penetrate the intestinal wall and enter the intestinal lumen ->passage with feces to environment as unsporulated oocyte…after 1-10d sporulates and is infectious at that point

Extraintestinal life cycle: sporocytes penetrate the intestinal wall and encyst in any cell encountered (CNS, muscle cells, visceral organs common)

Congenital: lactational or transplacental extraintestinal infection

Dog: ingestion of sporulated oocyst in feces or cyst in muscle of uncooked intermediate host/incidental host
	Cat: 
Small bowel diarrhea in initial 10d
Adults: anorexia, lethargy, dyspnea, fever (persistent or intermittent), anorexia, weight loss, icterus (hepatitis/cholangiohepatitis), vom, diar, abd effusion, hyperesthesia with mm palpation, stiff gait, shifting leg lameness, neuro deficits, dermatitis, death, cardiac abn, uveitis
Kitten: stillborn, death prior to weaning, lethargy, depression, hypothermia

Dog:
Respiratory, neuromuscular, GI, +/- ocular lesions

Cell necrosis via intracellular growth of organism, no toxins produced
	CBC/chem: nonspecific

Cytology: during acute illness.  Most commonly seen in effusions (thoracic/peritoneal)

Fecal exam: low prevalence in feces

Serology: multiple tests, none definitive

Aqueous humor/CSF: Ab testing

Organism detection:
animal/cell culture ID bioasays; ELISA, PCR
	Clindamycin
TMS
Sulfonamides
	Good to guarded (muscle contraction, neurologic signs)
	-A cat negative for T. gondii-specific antibodies is at greatest risk for developing oocyst shedding in feces, and is a danger to a susceptible owner, especially if it goes outside where it may ingest the intermediate host.****must be in environment long enough to sporulate
-A healthy cat positive for T. gondii-specific antibodies is of little risk to its owner, as it is unlikely to shed oocysts again if exposed.

	Clean litterboxes q1-5d

Cover outdoor litter boxes

Disinfect litter boxes q1w with boiling water
	

	35
	C
	Neospora
	Transplacental

Ingestion of (cow-source) infected vaginal discharge, placenta, tissue, milk

Ingestion of  intermediate hosts (cow, dog, sheep, goat, horse) infected tissue and feces
	Ingestion/placental transmission of bradyzoites -> 
1. tachyzoites -> systemic spread and encystment in neural, muscle and reproductive tissues
2. merogony with enteroepithelial replication, ultimately leading to unsporulated oocyst passing in the feces
	D: 
<6m: ascending paralysis (P>T), stiffness, muscle atrophy…cervical weakness, megaesophagus, dysphagia and death. 
>6m: multifocal CNS signs +/- polymyositis. Less commonly myocarditis, hepatitis, dermatitis, pneumonia, multifocal dissemination

C: encephalomyelitis, polymyositis, hepatitis
	Serologic testing: IFA (serum, CSF), ELISA, immunoprecpiitation

Organism detection: immunostaining of CSF/tissues, PCR (though ‘lower’ sensitivity/specificity

	Limited information overall, unlikely to resolve muscle contracture

TMS
Clindamycin
Pyrimethamine and sulfonamide
 
	Fair to guarded, pending clinical signs present and response to therapy
	Unknown
	Awareness of transplacental transmission

Feed cooked meat

Limit exposure to aborted tissues
	

	36
	F/C
	Giardia
	Fecal-oral
	Cysts ingested -> exposure to gastric acids and pancreatic enzymes -> cysts encyst in the duodenal mucosa -> 2 trophozoites are released and attach to the brush border -> damage to intestinal microvilli and host immune response -> SI diarrhea
	None to chronic diarrhea, continuous or intermittent
+/- malabsorption 

	**Fecal microscopy: trophozoites or cysts (direct smear, zinc sulfate concentration technique)
-repeat if negative as intermittently shed

Fecal immunoassay: ELISA, IFA (both high sensitivity/specificity in people, less in dogs/cats?)- best for stored samples

Duodenal sampling for microscopy: no benefit over fecal collection

Nucleic acid detection: PCR may identify pathologic strains

	Resistance can develop with all drugs

Fenbendazole (D-3d, C-5d)

Metronidazole 5-7d

Febantel + praziquantel 5d
	Good, recurrence possible
	Most strains in dogs/cats are species specific though some are zoonotic 
	Remove feces, clean with QUATs, wash pets if having diarrhea d/t giardia 
	

	37
	F/C
	Coccidia
	Fecal-oral
	Oocysts passed unsporulated in feces -> exposure to warm temps and moisture -> oocysts sporulate and contain sporozoites (infective stage) -> ingestion of sporulated oocysts -> sporozoites excyst in the intestinal lumen -> merogony-> host cell ruptures releasing merozoites->division and  unsporulated oocysts formation -> passed in feces

Intermediate host may ingest contaminated feces -> sporozoites migrate to lymph tissues -> ingestion by definitive host


	Clinical signs most apparent in neonates and the immunosuppressed. 

Diarrhea with weight loss and dehydration and (rarely) hemorrhage is the primary sign attributed to coccidiosis in dogs and cats. 
Anorexia, vomiting, mental depression, and ultimately death may be seen in severely affected animals. 
Severely immunosuppressed dogs and cats may have extraintestinal stages in macrophages of the lymphocyte-depleted mesenteric lymph nodes or extraintestinal tissues 

	Microscopic detection from fecal floats
**erratic shedding, therefore repeated examinations are needed
	Sulfonamides, amprolium

Supportive care for those seriously affected
	Good to poor, pending host immune status
	Species-specific
	Remove feces, clean with QUATs, avoid fecal contamination of food/water, do not feed uncooked meat
	

	38
	F/C
	Leishmania
	Sandfly bloodmeal
	Primary mode of transmission of the North American isolate of Leishmania infantum is not definitively known at this time 
Promastigotes (infective stage) develop in the gut of the sandfly (?)-> migrate to the proboscis -> transmitted to mammal host during a blood meal -> phagocytized by macrophages -> multiply via binary fission until the macrophage ruptures ->  disseminated to other macrophages and throughout the body
Also via blood transfusion

	Cutaneous, mucocutaneous, or visceral forms
**In dogs cutaneous lesions imply concurrent visceral involvement 

Common clinical and historical findings included lethargy, exercise intol- erance, weight loss, inappetence, and lameness. Physical abnormalities included weight loss; generalized lymphade- nopathy; and periocular, facial, and auricular dermatitis with exfoliation and development of cutaneous ulcers over boney protuberances, with extension to the trunk and extremities 




	A diagnosis of leishmaniasis should be suspected in dogs exhibiting chronic skin lesions, ocular discharge, generalized lymphadenopathy, splenomegaly, and weight loss 
A definitive diagnosis of leishmaniasis can be made when amastigotes are observed in tissue samples or by growth of the organism in culture 
PCR: 90-95% sensitivity
	Treatment of infected dogs in the United States is controversial at this time because of lack of effective drugs that result in parasitic cures, with the resultant persistently infected dogs potentially increasing the risk of human transmission 
1. Sodium stibogluconate (available from the CDC)
2.Meglumine antimonite 


	Good to poor
	Dogs are an important reservoir for human disease. In people, the disease occurs most commonly in infants, children, and immunosuppressed or malnourished individuals

	Vaccine in Brazil
	

	39
	C
	Hepatozoon canis
	Arthropod borne; primarily R. sanguineus (brown dog tick); dogs ingest ticks that have mature oocysts. May also be transmitted through uterus from infected dam to offspring
Also in wild canine and feline species
Mostly in warmer months but can also be diagnosed in colder months (chronic infection)

	Circulating gamonts in neutrophils of dogs (intermediate host) are ingested by ticks (definitive hosts), mature to oocytes, ticks then ingested by dogs
Sporozoites released in intestines, penetrate gut wall and invade mononuclear cells, spread by blood or lymph
Reach (bone marrow, spleen, lymph nodes) other organs (liver, kidney and lungs) -> 
Mature into gamonts in mononuclear cells
Co infection with other pathogens is common eg E canis, Babesia

	Can be incidental in healthy adults with low level parasitemia, coupled with lower platelet count, mild anemia
High levels (eg 100% neutrophils) associated with severe disease, mostly coupled with severe leucocytosis ; -> fever, lethargy, weight loss, anemia, hyperglobulinemia,
Parasites cause direct tissue injury 

	CBC – extreme leukocytosis (mature neutrophilia +/- left shift), not typically thrombocytopenic. Anemia +/- regeneration. Polyclonal gamopathy. Increased ALP & CK. Rarely bone lesions (unlike H. americanum)
Organizms in neutrophils 
Serology not readily available
PCR – highly insensitive and specific but can have false negatives in early or chronic disease
	Imisocarb q14d until no longer visible on blood smear; may take up to 8wks
Doxyxycline for 21-28d used concurrently 
All dogs (not just severe disease) should be treated
Not curative; may relapse as cant treat tissue phases, esp with immunosupression
	Good for mild parasitemia 
	None; tick prevention, don’t eat dead animals or raw meat
	Low risk as would have to eat infected ticks
	h. americanum is more pathogenic
epatozoonosis possible in cats but subclinical

	40
	F
	Cytauxzoon felis
	Lone star tick and American dog tick are vectors; inoculated into host during feeding. 
	Has erythrocytic (piroplasm) form and non-erythrocytic (schizont) form; when inoculated enters mononuclear cells and reproduce, then burst and enter RBC and are ingested by more ticks
	Lethargy and anorexia
Tachypnea, icterus, fever
Mnay signs are due to occlusion of capillaries by distended mononuclear cells -> hypoxic tissue damage, DIC 
Piroplasms may later trigger hemolysis 
	CBC – pancytopenia or bycytopenia, but may have neutrophilia 
Organizms (signet ring) on smear, schizont laden mononuclear cells (blood or FNAs)
Chronic carriers may have incidental piroplasms
CHem – nonspecific, often increased tbili
PCR is most sensitive but may identify asymptomatic carriers
	Atovaquone and azithromycin concurrently for 10d
	60% survival for clinically affected cats treated with atov and azith
without aggressive therapy fatal
	Resistant to reinfection but no vaccine yet; avoid tick exposure
Keep recovered cats indoors as may re-infect
	Not zoonotic
	

	

	Fungus

	41
	C
	Blastomycosis (blastomyces dermatitidis)
	Aerosol from soil (warm, moist, sandy), then transform into yeasts
	Transform to yeasts in host and cause pyogranulomatous response. Local effects (lungs) then travel hematogenously to lymph nodes and other sites (skin, eye, bone, repro and CNS common).
Evades immune response, cell surface glycoprotein BAD-1 important
Incubation 5-12wks
	Subclinical, Acute or Chronic
Localized or disseminated
Lethargy, weight loss, weakness, fever, loss of appetite
Respiratory disease, lymphadenopathy, lameness (osteomyelitis, arthritis, hypertrophic osteopathy), anything else, cutaneous masses, ulcerated skin lesions, mucosal lesions


	Cytology of affected tissues (LN, skin), impression smears, respiratory lavage, CSF, ocular fluid, synovial fluid, rarely urine sediment -> large numbers of yeasts, pyogranulomatous inflammation
Histopath
Fungal culture (may take up to 5wks) – HEALTH HAZARD
PCR exisits for humans, not widely used in dogs/cats
Serology for antibody not very useful alone
Assay for cell wall antigen (MiraVista) has much better specificity/sensitivity, especially using urine; may cross react with histo
Xrays show variable lung patterns (military, nodular, alveolar, larger masses etc), tracheobronchial lymphadenapthy
	Iatroconazole 5mg/kg PO q24hr until resolution of clinical signs and radiographic lesions; at least 3-6months, some >1year
Amphotericin B can also be considered
May worsen for the first few days of treatment
	50-75% cure
20% relapse after treatment discontinued
CNS involvement, ‘severe’ lung disease and elevated band neutrophils are poor prognostic indicators
Survival 63%
	Experimental vaccine exists
Avoid areas of ‘hyperendemicity’
	Humans can get same species from environment, 50% of infections are asymptomatic. When clinical often mild, rarely causes ARDS with high mortality 
Can get from inoculation eg needle stick, otherwise not transmitted directly as not in mould form
	Rarely repoted in cats

	42
	C/F
	Histoplasmosis (Histoplasma capsulatum)
	Aerososl of soil organizms - microcondia (warm, humid soil, in bird and bat poop)
	In lungs transition from microconidia to unicellular yeast. Phagocytozed by macrophages and replicates in cells. Animals can control infection but have latent small  number of yeasts which are reactivated years later (incubation 2wks to several years)
Virulence varies with strain
	Majority subclinical
Granulomatous response in lungs, may cause fibrosis 
Affects sites of mononuclear cells (lymph node, liver, spleen), disseminates to other organs including bone marrow, GI, skin, bone, CNS, eyes
Severe infiltration bowel may cause malabsorption, diarrhea, weight loss
Fever, decreased appetite, weight loss most common signs
	CBC -> mild to severe normocytic, normochromic nonregenerative anemia. Variable WBC count, rarely eosinophilic
Most are hypoabuminemic
Cytology – granulomatous or pyogranulomatous inflammation, extracellular and intracellular yeasts (may not be seen in chronic lesions)
Rarely seen in circulating WBCs
Serology; antibody has poor sensitivity/specificity. MiraVista Antigen better, urine preferred. False positives in patients with other fungal diseases
Culture dangerous, only perform if necessary, takes up to 6wks
PCR for humans exists but not widely used
	Itraconazole > fluconazole > ketoconazole
If severe acute pulmonary, CNS or disseminated then start with Amphotericin B, then continue with itraconazole
Treat for at least 6months, may need 2yrs – until lesions resolve +/- antigenuria resolves
	Depends on strain and severity of disease
	Avoid bat caves and chicken poop in endemic areas
	In endemic areas most people have been affected but 1% develop symptoms, more risk in males and with immunosuppression. Direct transmission not reported
	Cats are as susceptible or slightly more susceptible than dogs

	43
	C/F
	Cryptococcus
At least 19spp, neoformans and gatii most common
	Aerosol of environmental spores; neoformans likes pigeon poop, gattii likes plant matter
	Spores are inhaled, become yeasts once in the tissues. Nasal cavity primary site (significant pulmonary involvement rare). May cause localized rhinitis or become disseminated hematogenously, esp to LNs, eyes, skin and CNS. Neoformans more likely to cause disseminated disease in dogs.  Capsule inhibits host immune response. Incubation 2-13months
	Cats often chronic infection = mild lethargy, inappetance, URI +/- mandibular lymphadenopathy, cutaneous masses, more rarely lower resp involvement, CNS, osteomyelitis etc

Dogs 80% have involvement of >1 site, rinosinusitus may be subclinical, CNS signs very common, may have GI involvement, skin involvement is much less common
	Occasionally can see organisms in urine sediment
CSF – increased protein with mixed cellular pleocytosis, may be eosinophilic, yeasts visible in most
CT/MRI
Cytology – rapid and sensitive but can sometimes miss the organisms
Culture recommended, may take up to 10d
Antigen serology widely used, sensitive and specific. Titers useful for response to treatment; poor prognosis if don’t decrease
	If lesion can be safely resected, consider surgery to debulk and so improve response to antibiotics
Cats – localized disease fluconazole monotherapy until antigen titer negative and lesion resolved (up to 12months)
With CNS recommend amphotericin B with fluconazole or 5-flucytosine
Dogs – disseminated should be treated with amphotericin B and fluconazole
	Cats - 75% success but some relapses as long as 10yrs later. Prognosis worse with CNS involvement
Dogs – 30% success, with CNS MST 7d
Altered mental state on presentation associated with worse prognosis 
	Avoid pigeon poop
	Important for immunocompromoised peope; from environment, not direct contact as does not aresolize from ites of infection. Culture is low risk as only yeast form
	8x more common in cats than in dogs

	44
	C/F
	Coccidioidomycosis
Coccidioides posadasii, C immitis
	Arosol from soil; semi-arid to arid soils, areas with hot summers, often infected during times of moist soil
	In soil are in mycelium (athrospore) form, inhaled and enter lungs. Macrophages phagocytose and they become spherules. Spherules develop hundreds of endospores which are released when rupture, and each can then make a new spherule. Localized infection of lungs or may disseminate to cause multisystem disease. May have latent infections that reactivate after immunosuppression
	Often subclinical in patients that mount appropriate immune response
May have mild signs (lethargy, fever, weight loss) for days to years
Cough (chronic), tachypnea, exercise intolerance
Rarely acute, severe pneumonia 
If disseminated (small %) can have bone, joint, CNS, skin (SQ masses, ulcerated lesions), LN, eye, pericardium or more rarely spleen, liver, GI, urinary signs; may be one or multiple sites
	Cytology of aspirates – relatively insensitive compared to other systemic mycosese, granulomatous/pyogranulomatous (rarely just suppurative). Sphereules are in low numbers so often not identified, endospores may be found exracellularly of phagocytosed 
Serology for antibodies, false negatives are rare but healthy dogs in endemic regions can have elevated titres
Culture is hazardous 
Not generally observed in CSF
Thoracic rads may appear normal, or have hilar lymphadenopathy with varying pulmonary infiltrates
	Fluconazole or itraconazole monotherapy (fluconazole better if has CNS involvement, also cheaper. Iatroconazole if bone involvement) 
Amphoterocin B if severe or refractory alone or in combination with azole 
May need surgery for persistent osteomyelitis or ocular involvement, pericardectomy
Often needs 6months to years of treatment, until radiographic lesions resolve and titres decrease
	May need life long treatment
Prognosis ok for localized pulmonary, poor with CNS involvement
	Keep away from disturbed soil,  don’t allow to dig, house indoor during the day
	Serious human disease 
Direct transmission not reported
PPE for necropsy
	Rarely occurs in cats

	45
	C
	Aspergillosis
	Areosol - colonization of the respiratory tract ± blood. Other routes of transmission are possible (GI, urinary, cutaneous, nipples!)
Aspergillus spp. are ubiquitarious in the enviroment, and part of the normal upper respiratory tract flora (dogs)
	Depends on immune status, age, species pathogenicity, other predisposing factors

Inhalation - mucociliary clearence, local macrophages and lymph TH1 should kick them out.
In case of inadequate mucociliary function, local immunity (IgA), prevalence of lymph TH2 and/or systemic immunocompromise (chemo, genetics, etc)  dissemination to the lower respiratory tract and to other organs through the bloodstream

Dogs: dominant TH1 activity confers antifungal immunity preventing disease dissemination.
Cats: ?

≠ extent of infections:
Local invasive infection (sinonasal, sino-orbital)
Lower resp infection (pneumonia)
Disseminated disease (osteomyelitis, discospondilytis, pyelonephritis, CNS involvement)

Pyogranulomatous inflammation
	Depend on the extent of infection: 

sneezing, stertor, nasal discharge, epistaxis, fever

exophtalmous, ocular signs

lower resp signs and respiratory distress

weight loss, lameness, pain, paresis/paralysis, neurological signs and seizures, pu/pd

Lab: renal & hepatic impairment; hypercalcemia, hyperglobulinemia
	Microbiology (tissue specimens, effusions, blood, urine)

Cytology

Other:
Serology (low Se e Sp), PCR, advanced imaging, histopath, endoscopy
	Local infection: topical clotrimazole ± systemic antifungal therapy

Always systemic antifungals (itracon, ketokon, amphot B) in case of orbital and systemic infections - usually very long term. Fluconazole not recomm (usually resistant)

Surgical debridement?


	Good in case of local infection (C, F)

Poor for orbital infection (C)

Variable survival rates (0 up to several months) in disseminated infections (D) - CNS and renal involvement associated with worse prognosis


	Potentially Y/Y - strongly dependant on host immune system!
	reduce enviromental exposure (soil, dust) especially in hot seasons 

(???)
	Dogs - female young GSD are more predisposed to develop the systemic disease; dolicocephalic dogs to nasal infection. Cats- brachycephalic pure-breed (Persian, Hymalaian)

	46
	C/F
	Candidiasis (systemic)
	Commensal of normal canine and feline mucosae. 

Variable route of entrance (urogenital, GI, respiratory) in case of systemic disease
	Any factor altering mucosal microflora (long antibiotic therapy, surgery, immunosuppression, venous or urinary cath) disruption of immunity (macrophages and TH lymph function) may promote the excessive replication of Candida spp.  leading to local or systemic infections.

Reported pred factors (D) - long-term antimicrobials, neoplasia, DM, Cushing, parvovirosis, GI surgery

Variable route of entrance - blood stream - multi-organ invasion and microabscess formation

Phenotypic switching (from conidia to elongated yeast) help Candida to escape the immune system
	Variable clinical signs depending on the affected organ systems

Localized oral infections, UTIs

Disseminated infections like peritonitis, pyelonephritis, spondylitis, meningitis, chorioretinitis, myocarditis, pneumonia
	Microbiology (tissue specimens, effusions, blood, urine)

Cytology

Hystopath + immunostaining

	Systemic antifungal therapy (fluconazole usually works)
	Generally guarded/poor

Candida peritonitis - worse prognosis compared to bacterial one. Outcome depends on timing of appropriate antifungal therapy
	potentially Y/Y depending on the immune status

C. auris (resistant to common antifungal therapies) as emergent nosocomial infection in humans
	improve healthcare in high-risk hospitalized patients

	

	

	Hemotrophic mycoplasma

	47
	F
	Mycoplasma haemofelis
	small cell-wall free gram - bacteria 

Main transmission occurs through arthropod vectors (ticks and fleas)

Horizontal transmission possible (bloody fights, blood transfusion)

Carrier status is possible, especially in cats with concurrent viral chronic infections (FIV, FeLV)
	Most pathogenic (with M. turicensis) among feline hemoplasma - can induce disease also in immunocompetent cats

Bloodstream - long latency period (subclinical infection), followed by clinical infection. Once clinical infection has been developed, alternate periods of anemia and subclinical infections can occur. 

M. parasitize RBCs surface and depend on RBCs for survival. They ultimately modify cellular shapes and induce acute hemolysis. 

Host's immune response can exacerbate hemolysis and promote IMHA (positive Coombs test) and other immunomediated disease (vasculitis)
	Fever, pallor, anorexia, lethargy, dehydration, icterus

Hemolytic anemia
due to the direct effect of parasites on RBCs surface and/or immunomediated mechanisms triggered by the host's immune response

Vasculitis

Increased predisposition to neoplasia and myeloproliferative disorders in cats coinfected with FeLV
	rt-PCR on blood (most sensitive and specific diagnostic)

blood smear evaluation (low Se): coccoidal formations on RBCs

cannot be grown in colture!
	Tetracycline (Doxy) and fluoroquinolones

immunomodulatory steroids therapy in acute hemolytic crisis

Supportive care (blood transfusion, IV fluids...)

clearence of infection may not result - chronic carrier state
	Usually favourable even in the acute severe hemolytic crisis in immunocompetent cats

Depends on concurrent diseases

Inform the owner regarding persistent subclinical infection and/or relapse
	N/N
	vector control

adequate and frequent screening of blood donor cats (rt-PCR)
	male cats predisposed (life-style?)

	48
	F
	Mycoplasma haemominutum
	same as above!
	Less or non-pathogenic (depending on the immune status of the host)

same pathogenesis as above
	Generally not associated with clinical signs in immunocompetent cats. Hemolytic anemia is possible in immunocompromised cats or concurrent with other diseases; usually less severe hemolysis
	same as above
	same as above


	same as above
	N/N
	same as above
	

	49
	C
	Mycoplasma haemocanis
	Arthropod vectors (ticks and fleas)

Horizontal transmission and transplacentar transmission possible 

	Depend on immune status and predisposing factors (immunosuppression, neoplasia, parvovirus, splenectomy)

same as M. hemofelis - hemolytic anemia

IMHA (positive Coombs Test) and thrombocitic purpura have been reported!
	Occult subclinical infection in immunocompetent dogs

Severe anemia and bleeding disorders in immunocompromised or splenectomized dogs

Erlichia and Babesia coinfection documented
	same as above
	Tetracycline (doxycicline)

Steroids???

recovery, persistent infection and/or relapses are possible

Supportive care

Search for/treat co-infections
	same as above
	N/N
	same as above
	higher prevalence in kennel-raised dogs compared to pets dogs

	

	Other

	50
	C
	Angiostronglyus vasorum
	Nematode - Indirect trasmission through gastropods (intermediate hosts) ingestion. Dogs and other wild canidis (foxes) are definitive hosts. 

Cycle: larvae mature in the heart/pulmonary arteries of the dog - larvae are coughed up and swalloed - eliminated with feces - ingested by gasteropods - ingested by dog
	Once in the dog's intestin, L1 larvae will migrate into abd lymph nodes - L5 transformation - migration into the pulmonary arteries and the right heart and become adults.

Arterial and lung inflammation (eggs, larvae) and mechanical damage of the pulmonary vessels (adults)  -endoartheritis, bronchopneumonia, pulmonary hypertension, pulmonary fibrosis, DIC
	The "great imitator" - infection can be confounding and misleading (hemangiosarcoma, dirofilariosis, etc)! 

Respiratory distress - granulomatous hemorragic pneumonia (acute or chronic presentation); pulmonary hypertension

Severe bleeding disorders (due to hyperfibrinolysis; sometimes unexplaid, with several sites affected and potentially normal plt counts and coag times reported!)

Others (rare): vestibular signs, ocular signs, paresis, hepatitis, dyscospondilitis
	Challenge!

Serology with rapid kits (partial cross-reaction with D. immitis reported for some kits)

Fecal exam (Bearman tecnique)

Cytology (FNA, BAL)
	Different options:
Fenbendazole (25 mg/kg q24h for 3 w)

Praziquantel + milbemycin (Milbemax) once a week for 4 w

Moxidectine/imidacloprid spot on solution (Advocate) once a month
	Depends on the severity and the onset of clinical signs

Mortality rates range from 13 to 100%

Severe bleeding and acute neurological signs associated with worse prognosis
	N/N
	Prophylactic antielmintic treatment in endemic areas

Frequent screening

Increasing vet and owners awareness of the disease
	Beagle and Cavalier King Charles are at increased risk for more severe forms of infection

hunting dogs and dogs living in suburban areas (foxes! are at increased risk


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	



