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Nocardia

m Genus : aerobic actinomycetes
G+ branching filamentous bacteria
m Subgroup : aerobic nocardiform actinomycetes
-Mycobacterium
-Corynebacterium
-Nocardia
-Rhodococcus
-Gordona
- Isukamurella



Nocardia :History

@ Edmond Nocard,
1888

m Aerobic actinomycete
from cattle with
bovine farcy
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Table 5. Phenotypic properties separating the type strains of Nocardia species causing or associated with infections of humans

and other animals

Strains*®
Characters 1 2 3 %9 6 ¥ G 9 W4l 42 13 A4 1§ ---36 17
Biochcmical tests
Esculin hydrolysis + - + + + - + + + - + + + +  + d +
Nitrate reduction i S 1 e SN D . 0 o N - + ND + ND + + + +
Urea hydrolysis + 4+ - 4+ 4+ - = ND + + ND + ND + + + +
Decomposition of (% wiv)
Adcnine (0.4) - = = = = = = ND ND - ND - ND - - - -
Cascin (1.0) - = e e s e = - - ND - ND - - - -
Elastin (0.3) - - - - - - - - - - ND - ND + - - -
Hypoxanthine (04) Neme . s Bl SR ST e - - — IR = YND e e + —
Tyrosine (0.5) e e e =G e + - ND - ND + - - -
Uric Acid (05) ND ND - + ND - ND + - + ND
Xanthine (0.4) + = = - - = - - - - ND - ND + - - -
Growth on sole carbon sources
(9%, wiv)
D(+) Mannitol (1,0) + - + - - + - + + - ND - + -+ + -
a-L-Rhamnose (1.0) + + - ¢+ - - + - - - - + - - + - -
(+) Sorbitol (1.0) + - + + - <+ - ND - - ND - ND ~ = + -
p(+) Xylose (1.0) + 4+ = = 4+ ND + - - + ND «+ - - <+ ND «+
Sodium acetate (0.1) + + + ¢ & -+ - + - + ND + + - = ND -
Sodium citrate (0.1) + - - = - + + - - - — - - € - d +
Growth at 45°C ¥ = = = = = = % - - ND =" ND = = - -

Symbols and abbreviations: +, positive; —, negative; d, doubtful; and ND, not determined.
*Strains: 1, N. beijingensis 1FP 163427; 2, N. calshijiensis JCM 11508; 3, N. carnea DSM 43397";: 4, N. cerradocnsis DSM 445467;
5, N. cummidelens DSM 44490"; 6, N. flavorosea. JCM 3332V; 7, N. fluminea DSM 444887Y; 8, N. ignorata DSM 444967; 9, N.
ncocaledoniensis DSM 447177 10, N. pigrifrangens JCM 118847; 11. N. pseudovaccinii DSM 434067; 12, N. soli DSM 44488T:
13, N. rencrifensis DSM 44704%; 14, N. uniformis JCM 3224%; 15, N. vaccinii DSM 432857; 16, N. vinacea JCM 10988™; and 17,

N. xishanensis JCM 12160°,

Data from Kampfer ct al. (2004), Saintpierre-Bonaccio et al. (2004), Wang ¢t al, (2004), and Zhang <1 al, (2004).
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Table 4. Phenotypic properties separating the type strains of Necardia specics causing or associated wilhi infections of humans and other animals,

Strains*

Characters Lt A osEsw. 7 8 3 BN ). BB 68 9 09
Esculin hydrolysis - - ND 4+ % + + + ND ND % + - + + % + 4+ ND ND
Nitrate reduction 5 35 G et At e W & 3 - = AD i i ND
Urea hydrolysis 4 - + 4+ = ¥ + o+ % - + + + + ND ¢ - + + +

Deposition of (%, wh)
Adenine (0.4) L S R R S e T B T T - = s =
Casein (1.0) - - R - I Ve apy 'y . AR R i G 5 . " 2
Elastin (0.3) s e Wy & . = . = e SUND ND = = = 4 " " ” + 3 ND
Hypoxanthine (0.4) T T~ e TR -l + S o e = 5 . + %, +
Tyrosine (05) | R T F Wy e 2l o wm B & + i + w “
Uric acid (05) - e WD = & & smTNpe e, N MDD = % = w @D = o= 4 = [ ND
Xanthine (0.4) AT R R A B 3 T e s - o B e - + = ¥ = 3
Growth on sole carbon
sources (%, wh)
D(+) Mannitol (1.0) - - N 4 # - - - - ND ND + - % + + - - - ND
-L-Rhamnose (1.0) + - 1 - - + ” - - - S & % = N =1 % =
p(+) Sorbitol (1.0) o ey Rl e W e e # - F & B % + + ¥ 2 a 5
p{+) Xylose (1.0) = =°ND =+= ND - = = ND ND - 4 - = ND - ND ND
Sodium acetate (01)  + - ND  + 4 - - ¢+ ND ND - + + ¥ ¥ % ¥ - ND
Sodium citrate (0.1) + -+ o+ o+ - - - - + 3 + + & = +
Growth at 45°C - # - -+ - = = + o - + + 3 2 + = L = 5 %

Symbols: +, positive; -, negative; and ND, not determined.

*Strain: 1, N. abscessus DSM 44432%; 2, . africana DSM 44491%; 3, N. asiatica JCM 11892"; 4, N. asteroides ATCC 19247% 5, N. brasiliensis ATCC 19246% 6, N. brevicatena DSM 43024%;7,
N. crasso streac ATCC T0418": 8, N, cyriacigeorgica DSM 44484";9, N. farcinica ATCC 3318" 10, N. inohanensis JCM 11§91% 11, N. niigatensis JOM 118947; 12, “N. nova” JCM 6044; 13, N.
otitidiscaviarum NCTC 1934% 14, N. paucivorans DSM 44386 15, N. pseudobrasiliensis ATCC S1512%; 16, N. puris DSM 4439"; 17, N. salmonicida JCM 4826", 18, N. seriolae JCM 3360%
19, N. transvalensis DSM 434057, 20, N. veterana DSM 445" and 21, N, yamanashiensis JCM 11893",

Data from Kageyama et al. (2003a, b) and Saintpicrre-Bonaccio ct al. (2004).
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Nocardia

At least 13 species : cause human infection
m /most important

= 1. Nocardia asteroides complex
:80% of noncutaneous dz.
‘most systemic & CNS nocardiosis ***
2. Nocardia farcinica :less common,more virulent
‘more antibiotic-resistant member
3.Nocardia nova

4.Nocardia brasiliensis:
skin,cutaneous,lymphocutaneous

5.Nocardia pseudobrasiliensis:systemic infections, CNS
6.Nocardia otitidiscaviarum
[ .Nocardia transvalensis

mbie ShguioaiiS Ayl 19



Nocardia :EcoLoGY& EPIDEMIOLOGY

m Ubiquitous environmental saphrophyte
m Soil, organic matter,water
m [ropical and subtropical regions

:Mexico, Central and South America,Africa and India

O"EorwW

rth ot
Atlantic 3

20



Nocardia :ECOLOGY& EPIDEMIOLOGY

s Transmission m The risk of pulmonary_ or
- disseminated disease

*deficient cell-mediated *

m|nhalation -Alcoholism
mSKin -Diabetes
-Lymphoma

- Transplantation

-Glucocorticoid therapy
-AIDS CD4+ < 250




Nocardia : PATHOLOGY

m Acute pyogenic inflammatory reaction.
Branchlng beaded fllamentous bacterla

G/S from a nocardial lung abscess G/S from nocardial pneumonia

b DhguroaiiS daes
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Nocardia :PATHOGENESIS

m Neutralization of oxidants
m Prevention of phagosome-lysosome fusion
m Prevention of phagosome acidification.

Mycolic acid polymers :ass.with virulence



CLINICAL MANIFESTATIONS
: 4 main form

Lymphocutaneous syndrome
Pulmonary :Pneumonia
CNS : Brain abscess
Disseminated disease
CNS
Eyes (particularly the retina ->Keratitis ),
Skin& subcutaneous
Kidneys,
Joints, bone
Heart



Lymphocutaneous syndrome

-Cellulitis
-Lymphocutaneous syndrome
-Actinomycetoma

Ubiquitous in soil—=> inoculation injuries,

Insect and animal bites > contaminated abrasions
N. brasiliensis : most common

N. asteroides : self-limited

Because initial response Rx as staphylococcus

underdiagnosed —-2> Mycetoma
Days to months ,typical:distal limb

25



Pulmonary disease

= Pneumonia
Subacute(more acute in immunosuppressed)
Cough**
Small amounts of thick, purulent sputum
Fever, anorexia, weight loss, malaise
Endobronchial inflammatory mass
Lung abscess
Cavitary disease
Inadequate therapy —=>Progressive fibrotic disease%

Cerebral imaging,should be performed in all
cases of pulmonary and disseminated
nocardiosis

26



|

m Nocardial pneumonia . Discrete nodular in midlung on both sides

mlie SligurodiiS 4ngs
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CT scan (A),CXR (B) from : multiple abscesses : Nocardia farcinica

1
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CNS : Brain abscess

Insidious presentations : mistaken for neoplasia !!!
Granulomatous , abscesses

Cerebral cortex, basal ganglia and midbrain ***
Less commonly: spinal cord or meninges.

Brain tissue diagnosis in pulmonary nocardiosis
: not necessary

However,
cerebral biopsy:considered early in immunocompromised

e SlgurpaiiS dggd 29



LABORATORY DIAGNOSIS

Gram-positive, beaded, branching filaments

usually weak acid fast+ve .

Standard blood culture :48 hrs to several wks, but
typical = 3 to 5 days

Colonization of sputum

-:underlying pulmonary dz +

not receiving steroid therapy—> no specific therapy

Susceptibility testing

-Deep-seated /disseminated dz. fail initial therapy

-Relapse after therapy

-Alternatives to sulfonamides are being considered

b DhguroaiiS daes 30
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