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Infectious endocarditis caused by Nocardia sp.: 
histological morphology as a guide for the  
specific diagnosis
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ABSTRACT

Nocardiaκ isκ aκ rareκopportunisticκ agent,κwhichκmayκafectκ immunocompromisedκ individualsκ caus−
ingκlungκinfectionsκandκexceptionallyκinfectiveκendocarditisκ(IE).κhereκareκfewκreportsκofκIEκcausedκ
byκ Nocardiaκ sp.,κ usuallyκ involvingκ biologicalκ prosthesesκ butκ rarelyκ inκ naturalκ valves.κ Itsκ accurateκκ
microbiologicalκ identiicationκ mayκ beκ hamperedκ byκ theκ similarityκ withκ Rhodococcus equiκ andκ
Corynebacteriumκspp.κHereκweκreportκaκcaseκofκnativeκmitralκvalveκIEκcausedκbyκthisκagentκinκwhichκ
theκclinicalκabsenceκofκresponseκtoκvancomycinκandκtheκsuggestionκofκNocardiaκsp.κbyκhistologyκpoint−
edκtoκtheκmisdiagnosisκofκCorynebacteriumκspp.κinκbloodκcultures.κheκhistologicalκmorphologyκcanκ
adviseκonκtheκneedκforκexpansionκofκcultivationκtimeκandκuseκofκextraκmicrobiologicalκproceduresκthatκ
leadκtoκtheκdiferentialκdiagnosisκwithκCorynebacteriumκspp.κandκotherκagents,κwhichκisκessentialκtoκ
establishκtimelyκspeciicκtreatment,κespeciallyκinκimmunocompromisedκpatients.
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INTRODUCTION

Nocardiaκ isκ aκ genusκ ofκ theκ orderκ Actino−

mycetales,κ whichκ alsoκ belongκ toκ theκ generaκ

Tsukamurella,κ Gordonia,κ Streptomyces,κ andκ

Rhodococcus.κ Otherκ closelyκ relatedκ generaκ

includeκ Corynebacteriumκ andκ Mycobacte-

riumκ (bacilli).κ Tsukamurellaκ spp.κ areκ oftenκ

misidentifiedκ asκ Rhodococcusκ orκ Corynebac-

teriumκ spp.1,2κ Theκ acid−fastκ resistanceκ stain−

ingκ featureκ isκ presentκ inκ theκ generaκ Nocar-

diaκ (longκ filamentousκ bacteriaκ withκ budsκ atκ

rightκ angles),κ Gordoniaκ (coccus),κ Rhodococ-

cusκ (coryneformκ bacillus)κ andκ Tsukamurellaκ

(bacillusκshortκtoκlong,κunbranched),2κwhichκ

aloneκcanκgenerateκmisdiagnosisκ ifκ theκmor−

phologicalκfeaturesκareκnotκconsidered.

InfectionκbyκNocardiaκsp.κusuallyκmanifestsκ

asκacuteκsuppurative,κsubacuteκorκchronic.κheκ

mainκafectedκorgansκareκtheκlungs,κinκtheκformκ

ofκpneumoniaκwithκcavitationκandκdrainageκtoκ

theκpleuralκ space.κClinicalκmanifestationsκalsoκ

includeκ tracheobronchitis,κ peritonitis,κ rectalκ

abscess,κsinusitis,κmediastinitis,κperitonitis,κos−

teomyelitis,κ arthritisκ andκ rarelyκ endocarditis,κ

theκ latterκ usuallyκ associatedκ withκ priorκ heartκ

disease.κheκinfectionκusuallyκoccursκinκpatientsκ

withκprostheticκvalve,κandκisκveryκrareκinκnativeκ

valves.κEndocarditisκbyκNocardiaκsp.κhasκanκin−

dolentκ course,κ lowκ levelκ ofκ clinicalκ suspicion,κ

andκtheκinitialκempiricκantibioticκtherapyκisκof−

tenκ notκ adequate.κ Valveκ replacementκ andκ cul−

tureκofκtheκvegetationκareκcriticalκtoκprescribeκaκ

powerfulκandκadequateκantibioticκregimen.3

CASE REPORT

Aκ 36κ year−oldκ maleκ patientκ submittedκ toκ

liverκ transplantκ forκ alcoholicκ cirrhosisκ oneκ

yearκandκ fourκmonthsκbefore,κwithκiveκacuteκκ

rejectionκepisodesκandκusingκofκ immunosup−

pressiveκ drugsκ (cyclosporine,κ azathioprine,κ

hydrocortisone)κ forκ fiveκ months,κ presentedκ

withκ malaiseκ andκ fever,κ undergoingκ inves−

tigationκ ofκ anκ unknownκ focusκ ofκ infection.κ

Heκ hadκ receivedκ cefaclorκ forκ tenκ daysκ withκ

aκ slightκ improvement,κ withκ recrudescenceκ

ofκ feverκ afterκ completion.κ Aκ transesopha−

gealκ echocardiogramκ showedκ largeκ sessileκ

vegetationκattachedκtoκtheκanteriorκ leafletκofκ

theκmitralκvalveκandκhadκfiveκbloodκculturesκ

positiveκforκCorynebacteriumκsp.κallowingκtheκ

diagnosisκ ofκ infectiveκ endocarditisκ (IE).κκ

Theκpatientκwasκreceivingκceftriaxone,κwhichκ

wasκ replacedκ byκ vancomycinκ afterκ bloodκκ

cultureκ results.κ Heκ remainedκ withκ feverκ andκEste é um artigo Open Access sob
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developedκheartκfailureκwithκprogressiveκdyspneaκevenκatκ

rest.κEmergencyκsurgeryκwasκindicatedκdueκtoκIEκwithκpos−

sibleκcordalκ rupture.κTheκexplantedκmitralκvalveκ showedκ

aκ vegetationκ measuringκ 1.5κ xκ 1.0κ xκ 0.8κ cmκ onκ theκ atrialκ

aspectκ ofκ theκ anteriorκ leafletκ andκ ruptureκ ofκ someκ chor−

daeκ tendinaeκ (Figureκ 1).κ Histologyκ confirmedκ IEκ withκ

multipleκGram−positiveκandκacid−fast−resistantκfilamen−

tousκbacteria,κwithκbudsκatκrightκangles,κconsistentκwithκκ

Nocardiaκ sp.κ (Figureκ 2).κ Theκ patientκ receivedκ trimeth−

oprim−sulfamethoxazoleκ andκ underwentκ newκ valveκκ

Figure 1: (A) Photomicrography of the mitral valve endocar-

ditis presenting with large vegetation. Numerous filamentous 

bacteria entangled at the surface (white stars) are shown in 

detail in Figure 2. The region within the square is the base of 

the vegetation which is shown under higher magnification in 

Figure 1B. (hematoxylin-eosin, original magnification x5); (B) 

Higher magnification of the tissue shown in Figure 1A. The 

vegetation is composed of fibrin and neutrophils, but there 

is already granulation tissue at the base with neoformed ves-

sels, indicating a process in chronification (hematoxylin-eo-

sin, original magnification x20).

Figure 2: (A) Numerous filamentous bacteria are identified by 

this technique of silver impregnation. The arrows indicate the 

buds at right angles, characteristic of Nocardia sp. (Grocott, 

original magnification x100oil). (B) Presence of filamentous 

bacteria partially Gram-positive (arrows) (Brown-Hopes, origi-

nal magnification x100oil). (C) Most of the numerous filamen-

tous bacteria are partially acid-fast-resistant, demonstrated 

by shining red color of the filaments, which is characteristic 

of Nocardia. Arrows indicate some of these (Ziehl-Neelsen, 

original magnification x100oil).
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replacementκdueκtoκpartialκdehiscenceκofκtheκsewingκringκ

causingκparavalvularκ regurgitation.κAboutκaκmonthκ laterκ

heκwasκdischargedκ fromκhospitalκ inκgoodκgeneralκcondi−

tionκwithoutκfever.

DISCUSSION

hereκareκfewκreportsκofκIEκdueκtoκNocardiaκsp.κInκtheκlitera−

tureκthereκareκtwoκrecentκreviews4,5κreportingκnineteenκcasesκ

ofκnocardialκendocarditisκfromκ1970κtoκ2009.κToκtheκbestκofκ

ourκknowledge,κuntilκnowκnoκotherκadditionalκcaseκhasκbeenκ

reportedκinκtheκliterature.κIncludingκtheκpresentκpatient,κ10κ

casesκ involvedκ naturalκ valvesκ andκ 10κ otherκ casesκ involvedκ

prostheticκ valves,κ withκ anκ overallκ lethalityκ ofκ 35%κ (7/20).κ

Eightκoutκofκ thirteenκsurvivorsκwereκ surgicallyκ treatedκandκ

diferentκantibioticsκwereκadministered.κheκmostκcommonκ

regimenκwasκtheκassociationκofκimipenemκandκamikacin,κfol−

lowedκbyκprolongedκuseκofκtrimethoprim−sulfamethoxazole.κ

Inκ general,κ nocardialκ infectionsκ afectκ mostlyκ patientsκ

withκ immunosuppressiveκ conditionsκ (HIVκ andκ organκκ

transplants),3κ asκ wellκ asκ withκ prolongedκ corticotherapy.6κκ

Interestingly,κ onlyκ sixκ outκ ofκ twentyκ casesκ ofκ nocardialκκ

endocarditisκ wereκ clearlyκ immunocompromised.κ Whileκ

mostκofκnocardialκendocarditisκpatientsκhadκpriorκvalvularκ

heartκdiseaseκ (12/20),κnoneκofκ sixκ immunosuppressedκhadκ

cardiacκpredispositionκforκendocarditis.κ

Corynebacteriumκ sp.κ isκ recognizedκ asκ anκ uncommonκ

agentκofκIE,κtypicallyκafectingκtheκletκheartκvalvesκofκadultκ

men,κ one−thirdκ ofκ whomκ haveκ previousκ valvularκ disease.7κ

Rhodococcusκequiκorganismsκareκcoccobacilliκthatκcanκbeκar−

rangedκ atκ rightκ anglesκ toκ eachκ other,κ leadingκ toκ confusionκ

withκdiphtheroidκbacteria.κAcid−fast−resistanceκandκvariableκ

productionκofκaerialκhyphaeκcan,κinκcertainκway,κleadκtoκcon−

fusionκwithκNocardia.κInκpatientsκwithκcavitatedκpneumonia,κ

theκ indingκ ofκ diphtheroidκ bacteriaκ inκ sputumκ andκ otherκ

normalκ commensalsκ canκ raiseκ suspicionκ ofκ R. equiκ asκ theκ

causalκ agent.κ heκ diferentialκ diagnosisκ ofκ R. equiκ includesκ

Mycobacteriumκ tuberculosis,κotherκnon−tuberculousκmyco−

bacteria,κNocardia,κfungiκandκdiphtheroidκbacteria.κBecauseκ

ofκ theκnatureκofκvariableκacid−fastκresistanceκandκsimilarityκ

toκM.κtuberculosis,κpatientsκinitiallyκtreatedκasκtuberculosisκ

haveκbeenκreported.

heκ diagnosisκ isκ establishedκ byκ appropriateκ Nocardiaκ

cultureκ fromκ theκ infectionκ site.κ hereκ isκ stillκ noκ molecularκ

orκ serologicalκ techniqueκ availableκ forκ routineκ use.κ Becauseκ

Nocardiaκgrowsκmoreκslowlyκthanκcommonκbacteria,κmicro−

biologyκ laboratoriesκ shouldκ alwaysκ beκ notiiedκ whenκ thereκ

isκclinicalκsuspicionκofκnocardiosis.κAnκalertκinκtheκcaseκdis−

cussedκhereκwouldκhaveκbeenκthatκseveralκsamplesκofκposi−

tiveκ bloodκ culturesκ reportedκ asκ diphtheroidκ bacteriaκ inκ anκ

immunocompromisedκpatientκshouldκhaveκcalledκtheκatten−

tionκ toκ theκ ultimateκ identiicationκ ofκ theκ agent.κ heκ mor−

phologicalκ featuresκ describedκ hereκ inκ histologicalκ sectionsκ

canκ beκ highlyκ suggestiveκ ofκ Nocardiaκ andκ thusκ guideκ theκ

speciicκ diagnosis.κ Itκ shouldκ beκ pointedκ outκ thatκ surgicallyκ

removedκspecimensκfromκendocarditisκexaminedκhistologi−

callyκcanκprovideκaκquickκindicationκofκtheκinfectiousκagent,κ

inκ thisκ caseκ Nocardia,κ thusκ guidingκ therapeuticsκ andκ alsoκ

theκappropriateκcultureκtimeκ(atκleastκ1κmonthκtoκdiscard)κtoκκ

enableκaκcorrectκdiagnosisκofκnocardiosis.κWeκdrawκattentionκ

toκtheκfactκthatκtheκhistologicalκindicationκofκtheκagentκwasκ

essentialκforκadequateκandκtimelyκtreatment.
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