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RESUMO

A Nocardia é responsavel por diversos
tipos de infec¢do quer em receptores
imunocompetentes, quer
imunocomprometidos e pode afectar
qualquer 6rgdo. A endocardite a Nocardia
spp é muito rara e tem mau prognéstico.
Segundo o nosso conhecimento e apés
revisdo da literatura, foram reportados
apenas 12 casos de endocardite a Nocardia,
a maioria tratada com substituicéio valvular.
Reportamos o primeiro caso descrito em
Portugal de endocardite protésica a
Nocardia, tratado com sucesso apenas com
terapéutica antimicrobiana (trimetoprim-
sulfametoxazol), sem necessidade de
substituicéo valvular.

Palavra chave:
Nocardia spp; Endocardite; Trimetoprim-
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INTRODUCAO

Nocardia é responséavel por diversos tipos
de infecgdes, quer em receptores imuno-
competentes, quer imunocomprometidos e
pode afectar qualquer 6rgao”. A endocardite
por infec¢do a Nocardia spp é rara. Segundo o

ABSTRACT

Nocardial endocarditis after mitral
valve replacement: case report and
review of the literature

Nocardia causes several types of infection
in both immunocompetent and immunocom-
promised hosts, and may affect any organ.
Endocarditis due to infection by Nocardia
species is rare and has a poor prognosis. To
our knowledge, after a literature review,
only 12 cases of nocardial endocarditis have
been reported, most treated with valve
replacement. We report the case of a patient
with prosthetic valve endocarditis due to
Nocardia species, who was successfully
treated with antimicrobial chemotherapy
only (trimethoprim-sulfamethoxazole),
instead of valve replacement.

Key words:

Nocardia species; Endocarditis; Trimethoprim-
Sulfamethoxazole; Prosthetic mitral and aortic
valve.

INTRODUCTION

Nocardia causes several types of infection
in both immunocompetent and immuno-
compromised hosts, and may affect any organ
®. Endocarditis due to infection by Nocardia
species is rare. To our knowledge, and after a
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nosso conhecimento, e apds revisdo detalhada da
literatura efectuada no Pubmed, apenas estdo
descritos 12 casos de endocardite a Nocardia
desde 1973, a maioria tratada com substitui¢io
valvular (Quadro 1)*'». Reportamos o caso de um
doente com endocardite valvular prétesica pre-
coce por Nocardia spp, tratada eficazmente com
terapéutica antimicrobiana isolada (trimetoprim-

sulfametoxazol -TMP/SMX).

comprehensive literature review in PubMed,
only 12 cases of nocardial endocarditis have
been reported since 1973, most treated with
valve replacement (Table I)*'?. We report the
case of a patient with early prosthetic valve
endocarditis due to Nocardia spp., who was
treated  with
chemotherapy only (trimethoprim-sulfamethox-

azole [TMP/SMX]).

successfully antimicrobial

Quadro I. Casos de endocardite a Nocardia spp reportados na literatura desde 1973.

Referéncia | Idade Valvula Tempo | Hemo- Achados Tratamento Resultado
/Sexo atingida apés |culturas | ecocardiograficos,
cirurgia cirargicos ou autépsia
(meses)

Vlachakis® | 34/F | Prétese mitral >2 Negativa Vegetagoes Nenhum Morte
Falk® 64/F | Prétese aértica >2 Negativa Vegetagoes Ampicillina + Gentamicina Morte
Allevato® 53/F | Prétese aértica >2 Positiva Vegetagoes Estreptomicina + Tetraciclina

+ perfuragéo adrtica + Sulfonamida + Vancomicina Morte
Ertl® 61/M | Prétese aértica <2 Positiva | Aneurisma seio Valsalva | IMP, AMK, TMP/SMX, Cirurgia | Sobrevive

ndo-corondrio
Eigel© 61/M | Prétese aértica <2 Positiva Aneurisma raiz aorta IMP, AMK, Cefotiam, Cirurgia Sobrevive
65/M | Prétese aértica <2 Positiva Aneurisma rafz aorta Nenhum Morte

+ perfuragdo aértica
Niehues® 62/M | Vilvula aértica NA Positiva Vegetagoes IMP, Cilastina; Doxiciclina Morte
Dhawan® 46/F | Valvula mitral NA  [Negativa Vegetagoes IMP, TMP/SMX, Cirurgia Sobrevive
Watson® 39/M | Valvula aértica NA Positiva Vegetagdes Ceftriaxone, Meropenem, AMK, | Sobrevive

+ abcesso anel aértico | Cefpodoxime, TMP/SMX, Cirurgia

Daikos 61/F | Prétese adrtica <2 Positiva Vegetagdes IMP, AMK, TMP/SMX Sobrevive
Torres™ 53/F | Vélvula mitral NA  [Negativa Vegetacdes IMP/AMK, TMP/SMX + Cirurgia | Sobrevive

+ perfuracdo mitral
Chedid® 40/M | Prétese aértica >2 Positiva Vegetagoes Sulfadiazina, AMK, TMP/SMX Sobrevive

IMP — Imipenem; AMK — Amicacina; TMP/SMX - Trimetoprim- sulfametoxazol; Cirurgia — substitui¢do valvular mitral ou aértica; NA — ndo aplicdvel

CASO CLINICO

Doente de 68 anos, sexo feminino, com
histéria prévia de estenose valvular aértica,
submetida a cirurgia de substitui¢do valvular
com proétese biolégica (Toronto SPV n. 23) aos
59 anos. Subsequentemente, foi submetida a
nova cirurgia por disfuncdo de prétese e
insuficiéncias mitral e tricispide graves, com
implanta¢do de prétese valvular mecanica
27) e

mitral (Carbomedics n. adrtica

CASE REPORT

A 68-year-old woman, with a history of aor-
tic valve stenosis, had undergone valve
replacement with a bioprosthesis (23-mm
Toronto SPV) at the age of 59. She subse-
quently underwent further surgery due to
prosthetic dysfunction and severe mitral and
tricuspid regurgitation, with implantation of
mechanical mitral (27-mm Carbomedics) and

aortic (19-mm Carbomedics) valves, and tri-




(Carbomedics n. 19) e implantacdo de anel
trictspide (Carpentier-Edwards n. 30). O pés-
-operatério precoce decorreu sem compli-
cagdes. Cerca de trés semanas apés alta, inicia
quadro de febre e foi admitida no nosso
servigo para avaliagdo. O exame fisico
mostrou uma temperatura de 40°C, sinais
vitais normais, ruidos de prétese normais com
sopro de ejecc¢do mesosistélico ligeiro no foco
aortico e ligeira hepatoesplenomegdlia. A
avaliagdo laboratorial mostrou: hemoglobina,
10,4 ¢/dL; leucécitos, 13.04x10%/L; plaquetas,
258x10°/L; velocidade sedimentac¢do, 80
mm/H; proteina C reactiva, 9,5 mg/dL.

Foi iniciada terapéutica empirica com
vancomicina, gentamicina e rifampicina, apés
colheitas de sangue para hemoculturas. O
ecocardiograma transesofdgico (ETE) mostrou
uma lesdo ecodensa com 9 mm inserida no
anel protésico aértico e um pequeno leak
para-valvular na prétese mitral.

Verificou-se persisténcia da febre apesar
da terapéutica antibiética instituida. Ao
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cuspid annuloplasty (30-mm Carpentier-
Edwards). The early postoperative period was
uneventful. Some three weeks after discharge,
a setting of fever began and the patient was
admitted to our department for assessment.
Physical examination showed a temperature of
40°C, normal vital signs, normal prosthetic
sounds with a faint midsystolic ejection mur-
mur over the aortic area and mild hepatos-
plenomegaly. Laboratory tests revealed hemo-
globin 10.4 g/dl, leukocytes 13.04x10%1,
platelets 258x10%1, sedimentation rate 80
mm/h, and C-reactive protein 9.5 mg/dl.

Empirical therapy was begun with van-
comycin, gentamicin and rifampicin, after col-
lection of samples for blood cultures.
Transesophageal echocardiography (TEE)
showed a 9 mm echogenic lesion in the pros-
thetic aortic ring and a small paravalvular
leak through the mitral prosthesis.

The patient’s fever persisted despite
antibiotic therapy. On the third day of hospi-
talization, a painful hemorrhagic lesion

Table 1. Cases of nocardial endocarditis in the literature since 1973.

Reference | Age/ Affected Time | Blood | Echocardiographic, Treatment Outcome
Gender valve after |cultures sugical or
surgery autopsy findings
(months)
Vlachakis® | 34/F |Mitral prosthesis >2 Negative Vegetations None Death
Falk® 64/F | Aortic prosthesis >2 Negative Vegetations Ampicillin + gentamicin Death
Allevato® 53/F  |Aortic prosthesis >2 Positive Vegetations Streptomycin + tetracycline
+ aortic perforation + sulfonamide + vancomycin Death
Ertl® 61/M |Aortic prosthesis <2 Positive | Non-coronary sinus of IMP, AMK, TMP/SMX, surgery Survival
Valsalva aneurysm
Eigel© 61/M |Aortic prosthesis <2 Positive | Aortic root aneurysm IMP, AMK, cefotiam, surgery Survival
65/M |Aortic prosthesis <2 Positive | Aortic root aneurysm None Death
+ aortic perforation
Niehues™ 62/M | Aortic valve NA Positive Vegetations IMP, cilastin; doxycycline Death
Dhawan® 46/F | Mitral valve NA  [Negative Vegetations IMP, TMP/SMX, surgery Survival
Watson® 39/M | Aortic valve NA Positive Vegetations Ceftriaxone, meropenem, AMK, Survival
+ aortic ring abscess cefpodoxime, TMP/SMX, surgery
Daikos” 61/F | Aortic prosthesis <2 Positive Vegetations IMP, AMK, TMP/SMX Survival
Torres" 53/F | Mitral valve NA  [Negative Vegetations IMP/AMK, TMP/SMX + surgery | Survival
+ mitral perforation
Chedid™ 40/M  |Aortic prosthesis >2 Positive Vegetations Sulfadiazine, AMK, TMP/SMX Survival

AMK: amikacin; IMP:

: imipenem; NA: not applicable; Surgery: mitral or aortic valve replacement; TMP/SMX: trimethoprim-sulfametoxazole
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terceiro dia de internamento, surgiu uma leséo
hemorrdgica dolorosa no primeiro dedo do pé
direito, compativel com embolizagdo periféri-
ca. O nosso doente apresentava dois critérios
de Duke major e trés minor, permitindo o
diagnéstico clinico definitivo de endocardite
infecciosa™. As manifestacdes de infeccdo
trés semanas apds cirurgia sugerem contami-
nac¢fo intra-operatéria ou peri-operatéria da
protese.

Em seis das sete hemoculturas colhidas
desenvolveram-se Nocardia spp. Foram
interrompidos os antibiGticos anteriormente
referidos e iniciou terapéutica com TMP/SMX
intravenoso (TMP, 15 mg/Kg/dia, 240 mg q8h,
e SMX, 1200 mg gq8h) que se manteve por seis
semanas. Verificou-se desaparecimento da
febre ao fim de trés dias de antibioterapia com
TMP/SMX. As hemoculturas repetidas ao fim
de duas semanas de terapéutica dirigida foram
negativas. Os testes para VIH, testes serols-
gicos para hepatite B e C e testes serolégicos
para outros virus que possam interferir com o
sistema imunitdrio foram negativos, assim
como marcadores tumorais e para doencas
auto-imunes. A radiografia do térax e a TAC
cranio-encefdlica, térax, abdémen e pélvica
ndo revelaram anomalias. A avaliacdo oftal-
molégica excluiu alteragdes oculares. A
doente desenvolveu anemia hemolitica grave
que requereu suporte transfusional nos
primeiros dois meses. Uma vez que a cirurgia
ndo foi considerada uma opgdo de tratamento
devido ao elevado risco operatério, iniciou-se
terapéutica tripla com ferro, dcido félico e
eritropoietina, com boa resposta. Repetiu-se o
ETE antes da alta, que mostrou pequenas
vegetacdes residuais na prétese aértica e leak
mitral minimo. Apés a alta, manteve-se a
terapéutica com TMP/SMX oral (TMP, 10
mg/Kg/dia, 160 mg q8h., e SMX, 800 mg q8h)
por um total de 12 meses, mantendo-se
também o tratamento da anemia, sem necessi-
dade de suporte transfusional. A doente
manteve-se assintomética durante 15 meses
ap6s a alta, voltando entdo a surgir febre,
tendo sido re-admitida para novo estudo.
Contudo, toda a avalia¢do efectuada, incluin-
do hemoculturas, foi negativa. O ETE mostrou

appeared on the first toe of her right foot, com-
patible with peripheral embolization. She pre-
sented two major and three minor Duke crite-
ria, leading to a definitive diagnosis of infec-
tive endocarditis™. Manifestations of infec-
tion three weeks after surgery suggest intra- or
perioperative prosthetic contamination.
Nocardia spp. was detected in six of the
seven blood cultures. The above antibiotics
were discontinued and treatment was begun
with intravenous TMP/SMX (TMP at 15
mg/kg/day, 240 mg every 8 hours, and 1200
mg SMX every 8 hours), which was main-
tained for six weeks. The fever disappeared
after three days of treatment with TMP/SMX.
Repeat blood cultures after two weeks of spe-
cific therapy were negative. Tests for HIV
infection and serology for hepatitis B and C
and other viruses that affect the immune sys-
tem were negative, as were tests for tumor
markers and autoimmune disease. Chest X-
ray, head, chest, abdominal and pelvic CT,
and ophthalmological assessment revealed no
abnormalities. The patient developed severe
hemolytic anemia requiring transfusional sup-
port during the first two months. Since surgery
was not considered an option due to the high
operative risk, triple therapy was begun with
iron, folic acid and erythropoietin, with a good
response. TEE was repeated before discharge,
which showed small residual vegetations on
the aortic prosthesis and minimal mitral leak.
Oral TMP/SMX therapy (TMP, 10 mg/kg/day,
160 mg every 8 hours, and SMX, 800 mg
every 8 hours) was continued after discharge
for a total of 12 months, together with treat-
ment for anemia, with no need for transfusion-
al support. The patient remained asympto-
matic for 15 months, when fever returned and
she was readmitted for further study. However,
all tests were negative, including blood cul-
tures. TEE showed minimal mitral leak and no
vegetations. Leukocytosis and C-reactive pro-
tein returned to normal values without specif-
ic therapy and the fever disappeared. A viral
infection was assumed to be responsible, but
blood cultures repeated before discharge iso-
lated Staphylococcus hominis (possibly the
result of transient bacteremia). Although all




leak mitral minimo, sem vegetagdes. A
leucocitose e a protefna C reactiva voltaram
aos valores normais sem terapéutica especi-
fica e a febre desapareceu. Admitiu-se que se
trataria de uma infeccéo viral. No entanto, as
hemoculturas repetidas a data da alta isolaram
Staphylococcus hominis (eventualmente resul-
tado de bacteriémia transitéria). Apesar de
todos os marcadores de inflama¢do estarem
negativos, optdmos pelo tratamento da doente
dada a histéria prévia. Foi administrada
vancomicina e rifampicina intravenosa du-
rante seis semanas de acordo com o teste de
susceptibilidade aos antibiéticos (resistente 4
meticilina e gentamicina). Trinta meses ap6s a
endocardite a Nocardia e 18 meses apés
terminar a terapéutica com TMP/SMX, as
hemoculturas permanecem negativas para
Nocardia spp e sem sinais de recorréncia de
infec¢do por Nocardia. Recentemente, a doente
desenvolveu ascite persistente e foi diagnosticado
um linfoma folicular ndo-Hodgkin abdominal.
Iniciou quimioterapia citostdtica sem compli-
cagdes, mantendo-se as hemoculturas negativas.

DISCUSSAO

Nocardia foi pela primeira vez descrita por
Nocard em 1888 como um fungo e mais tarde
classificada com bactéria aerébia pertencente
ao género Nocardia, ordem Actinomycetales™.
Sdo organismos saprofiticos e ubiquos na
natureza, frequentemente isolados do solo"?.
Nocardia spp infectam os humanos mais
frequentemente por via respiratéria por ina-
lagdo, sendo o pulmio o 6rgdo mais afecta-
do". Nocardia spp podem também causar
doenca priméria da pele por introducdo trau-
madtica a partir do solo". Nocardia asteroids é
o pétogene humano predominante”. O envol-
vimento cardiaco é raro, com apenas 12 casos
reportados na literatura®'?. A infec-¢@o ocorre
predominantemente em doentes com vélvulas
protésicas, tal como na nossa doente, embora
estejam também descritos alguns casos em
valvulas nativas.

Nocardiose é uma infec¢o primariamente
oportunistica. Ocorre principalmente em
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inflammatory markers were negative, it was
decided to institute antibiotic therapy in view
of the patient’s history. Intravenous van-
comycin and rifampicin were administered for
six weeks following drug susceptibility testing
(resistance to methicillin and gentamicin hav-
ing been found). Thirty months after the
nocardial endocarditis and 18 months after
discontinuing TMP/SMX therapy, blood cul-
tures remained negative for Nocardia spp.,
with no signs of recurring Nocardia/nocardial
infection. The patient recently developed per-
sistent ascites and non-Hodgkin’s follicular
lymphoma of the abdominal cavity was diag-
nosed. She has begun cytostatic chemotherapy
with no complications, and blood cultures
remain negative.

DISCUSSION

Nocardia was first described by Nocard in
1888 as a fungus but was later classified as an
aerobic bacterium belonging to the genus
Nocardia, order Actinomycetales". It is a
saprophytic organism that is ubiquitous in
nature and is frequently isolated from soil"?.
Nocardia spp. usually infects humans through
inhalation, the lung being the most affected
organ?. It can also cause primary skin infec-
tion by traumatic introduction from soil®?.
Nocardia asteroides is the predominant human
pathogen”. Cardiac involvement is rare, only
12 cases being reported in the literature®'?. It
usually affects patients with prosthetic valves,
as in our patient, although there have been
cases involving native valves.

Nocardiosis is primarily an opportunistic
infection, occurring mainly in patients with
cancer, chronic lung disease or disorders of
cell-mediated immunity, including HIV-
seropositive individuals, patients under long-
term corticosteroid therapy and transplant
recipients”.

Use of antimicrobial therapy for nocardial
endocarditis can be complicated due to the
lack of standard methods to test for drug sus-

ceptibility. Sulfa derivatives (TMP/SMX or

sulfadiazine), either alone or in combination
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doentes oncolégicos, com doenga pulmonar
crénica ou com perturba¢des da imunidade
celular, incluindo infeccdo VIH, doentes que
recebem corticoterapia de longa duragéo ou
doentes transplantados®.

A utiliza¢@o de terapéutica antimicrobiana
para endocardite a Nocardia spp permanece
problemética por auséncia de métodos
standardizados de testar sensibilidades. Os
sulfaderivados (TMP/SMX ou sulfadiazine)
isoladamente ou em combinacdo com outros
antibiéticos (como o Imipenem ou a Amica-
cina) sdo os mais utilizados no tratamento de
infecgdes por Nocardia em outras localizagdes"?.

A endocardite a Nocardia associa-se a um
mau prognéstico. A mortalidade por endocar-
dite de prétese valvular a Nocardia spp é
proxima dos 50%. Os sobreviventes foram
tratados com cirurgia valvular e esquemas
terapéuticos com carbapenems®”. Contudo,
casos mais recentes mostram um potencial
para o tratamento de endocardite a Nocardia
com agentes antimicrobianos isoladamente,
ficando a cirurgia valvular reservada para
casos que ndo respondem ou recidivam apés
terminar a terapéutica antimicrobiana’®'?. A
utilizacéio isolada de sulfaderivados (intrave-
n0sos por seis semanas e oral por um minimo
de seis meses) tem sido bem sucedida em
alguns casos"?. No entanto, a substitui¢éo val-
vular é frequentemente necesséria dada a pro-
pensidade do organismo para causar destrui-
cdo tecidular local, apesar da aparente tera-
péutica antimicrobiana adequada e potente.

No nosso caso, verificou-se uma aparente
cura da infec¢do com terapéutica antimicro-
biana muito prolongada. Apesar de ndo se ter
detectado na altura da infeccéio um estado de
imunocompromisso, 0 aparecimento mais
tardio de um linfoma ndo-Hodgkin leva-nos a
pensar se a doente ndo estaria de algum modo
imunocomprometida, o que poderia ser um
factor adicional para o desenvolvimento desta
entidade rara.

with other antibiotics such as imipenem or
amikacin, are the most commonly used drugs
to treat Nocardia infection in other parts of the
body"?.

Nocardial endocarditis has a poor prognosis,
mortality from prosthetic valve endocarditis due
to Nocardia spp. being close to 50%. Survivors
have mainly been treated by valve surgery and

©10 hut more recent

therapy with carbapenems
cases have shown that it is possible to treat
nocardial endocarditis with antimicrobial
agents alone, valve surgery being reserved for
patients who do not respond or who relapse after
discontinuing antimicrobial chemotherapy™ '?.
Sulfa derivatives alone (intravenous for six
weeks and oral for at least six months) have
been successful in some cases?. Nevertheless,
valve replacement is often necessary given the
propensity of the organism to cause local tissue
destruction, despite appropriate and potent
antimicrobial therapy®.

In the case reported, the infection was appar-
ently cured with prolonged antimicrobial
chemotherapy. Although at the time of the infec-
tion no immune system compromise was detect-
ed, the subsequent development of non-Hodgkin
lymphoma makes us wonder whether the patient
may have been immunocompromised to some
extent, which may have been an additional fac-

tor in the development of this rare entity.
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