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ABSTRACT

Systemic lupus erythematosus (SLE) isper se a disease characterized by suppressed immune re-
sponseandthussusceptibilitytovariousopportunisticinfections.Wedescribethecaseofa21-year-
oldwomanwhodevelopedararezoonosis-hemotrophicmycoplasmainfectionintheinitialstage
ofSLE,complicatedwithNocardia asteroides pneumoniaafterwards.Nocardiainfectioncoincided
withinitiationofglucocorticoidsandcyclophosphamidetherapyforSLE.Afterthetreatmentshe
recoveredcompletely.Toourknowledgetheonlycaseofhumanhemoplasmosis(thenreferredto
aseperythrozoonosis)inmedicalliteraturewastheonedescribedbyagroupofCroatianauthors
22yearsago.NocasesofahemotrophicmycoplasmainfectioninaSLEpatienthavebeenpublished
uptonow.
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Rare zoonosis (hemotrophic mycoplasma infection) in a 
newly diagnosed systemic lupus erythematosus patient 
followed by a Nocardia asteroides pneumonia

INTRODUCTION

The immune system in SLE patients is sup-
pressedpersebecauseoftheautoimmunenature
ofthedisease.Predisposingfactors includelow-
eredcomplement levels, impaired cell-mediated
response and abnormalities in mononuclear
phagocytefunctions.1-3Along-termuseofsteroi-
dalandotherimmunosuppressivetherapymakes
the patients even more immunocompromised,
soitisnotunexpectedthatvariousopportunis-
ticorganismstakeadvantageofthehostandin-
fectthebody.1-3Thelistofpotentialpathogensis
wideandincludesnumerouswidespreadGram+
andGram-bacteria,viruses,parasites,fungiand
mycoplasma. Themain causes of death of SLE
patientsfromtheonsettothelaterstagesofthe
disease include cardiovascular and infectious
complicationsequally.4Thisshouldbetakeninto
consideration in the treatment of SLE patients
andantibioticprophylaxisandimmunizationis-
suedtohigh-riskpatientstolowerthemorbidity
andmortalityrate.

CASE REPORT 

A21-year-oldwomanworkedasahairdresser
inaruralislandenvironmentandhadeveryday
contactwithsheep,pigs,poultry,catsandmos-

quitoes.Shehadahistoryofrecurrent(nearly

once a year) labial herpes and tonsillitis and

oftenreceivedpenicillin-basedantibiotics.Her

medical historywas unremarkable otherwise.

Shedidnotusetobacco,alcoholorillicitdrugs.

Foraboutayearshecomplainedaboutpain-

ful,swollenfingersandankles,andmorning

stiffness which lasted approximately 1 to 2

hours.

New symptoms began with an upper

respiratory tract infection and a high fever.

Despite thetreatmentwithphenoxymethyl-

penicillin, her condition worsened so she

was hospitalized in a local hospital. Physi-

cal examination revealed cervical, axillary

andinguinallymphadenopathy(approx.1x1

cm in diameter), mild hepatosplenomegaly

anda silent systolic cardiacmurmur.Labo-

ratory findings revealedmildpancytopenia.

Bonemarrow aspiration cytology showed a

hypoplasia of all three lines of hematopoi-

etic system. The fever persisted so she was

transferred to the Infectious Diseases Unit

with the diagnosis being fever of unknown

origin (FUO) andpancytopenia for further
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diagnosticproceduresandtreatment.Uponarrivalblood

was drawn and the diagnosis of pancytopenia was con-

irmed.Otherroutinelaboratoryindingsandserologyare
alsoshowninTable1.
AchestX-raysuggestedapossibleminorpneumonia,so

shewas given cephalosporin antibiotics.Another chestX-
ray,performedafterseveraldays,showedbilateralvascular
hili andapronouncedhorizontalissure to the rightwith
nopneumoniciniltrates.Allurineandbloodcultureswere
negative. Serological tests formalaria, brucellosis, typhus,
tularemia, toxoplasmosis and leishmaniasis were nega-
tive aswell. Echosonographyof theheart showed amini-
malpericardialeffusionwithnormalejectionfractionand
nomorphological pathology of the heartmuscle and the
valves.Duringherstayshedevelopedvasculitis-likerashon
herlowerextremitiesaroundankles.Askinbiopsywasper-
formed–perivascular lymphocytes andRBCswere found
intheupperdermisandbloodvesselsweredeformedwith
neutrophildeposits in thedeeperdermis.Aineneedleas-
pirationcytologyofthecervicalandaxillarylymphnodeswas
performedandround,ringshapedcocci,1-1.5µmindiameter
were found.A similarindingwas revealed in aperipheral
bloodsmear,wherethesamecocciwerefoundonthesur-
faceofRBCsandfreeintheplasma(Figure1).Thisinding
perplexed the patient’s physicians. Because of the positive
epidemiological history, veterinarians were consulted and
theyrecognizedthecocciasthehemotrophicmycoplasma,
soinallytheydiagnosedhemoplasmosis,zoonosisuncom-
moninhumans.

arousedthesuspicionthatthepatientmayhaveasystemic
diseaseoftheconnectivetissue,soshewasadmittedtothe
Rheumatology Unit for additional diagnostic procedures
andtreatment.AccordingtotheACRclassiication,thepa-
tienthadivecriteria(serositis–minimalpleuralandperi-
cardialeffusions;renaldisorder-proteinuria;hematological
disorder -anemia, leucopenia, thrombocytopeniaand im-
munologicaldisorder-positiveanti-doublestrandedDNA
and antinuclear antibodies) for the diagnosis of systemic
lupus erythematosus. Her complement C3 and C4 levels
werelowaswell.Bloodtransfusionswereadministered.She
received corticosteroids,irst intravenously and afterwards
orally(1mg/kg/day).Withinafewdays,thepatient’stem-
peraturefellandthecompletebloodcountimprovedcon-
siderably(Table1).Thiswasanindirect indicatorthatthe
pancytopenia was SLE induced.Methyl-prednisolone was
slowly tapered to 0.5 mg/kg/day to avoid steroid side-
effects.Elevatedbloodpressure values, reduceddiuresis

Figure 1: Hemotrophic mycoplasma on the surface of the 

RBCs in the peripheral blood smear.

Pancytopenia, hepatosplenomegaly, peripheral lym-
phadenopathyandbonemarrowhypoplasiawereall signs
ofzoonosis.Shewas treatedwith tetracyclines for18days
andtherewasasigniicantregressionoflymphadenopathy,
but her complete blood count and general condition did
not get any better. Pancytopenia, intermittent fever, ma-
laise,bodyweightloss,perimaleolaroedemaandavasculitis
skinchangespersisted.Positive immunologicalbloodtests
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Table 1. Laboratory findings

laboratory findings Infectious rheumatology 

 Diseases Unit

 Unit 

RBC / x 109 /L 3.02 3.8

Hb / g/dL 8.2 10.9

MCV / fl 80 84

WBC / x 109 /L 1.7 13.5

Platelets / x 109 /L 62 185

ESR  84-94-130 13-27

CRP / mg/L 40 5

Creatinine /  Normal 130

µmol/L 

Creatinine  Normal 48

clearance

/ mL/min 

Aminotransferasis Normal Normal

Urine Proteins  Proteinuria/24h 

 +++ 2.4 g/L

Waaler Rose  1:256 Negative

Latex  1:320 Negative

ANA Positive Negative

anti-dsDNA Positive Negative

RBC – Red blood cells; Hb – Hemoglobin; MCV – Mean cor-

puscular volume; WBC – White blood cells; ESR - Erythrocyte 

sedimentation rate; CRP – C reactive protein; ANA – Antinu-

clear antibodies; anti-dsDNA – anti double stranded DNA 

antibodies. 
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RarezoonosisfollowedbyaNocardia asteroidespneumoniainaslepatient

andpersistenthematuriawereregistered.Adiureticwas
added.Inthemeantimetherewasarelapseofhemoplas-
mosis,manifestedasworseningoflymphadenopathy.The
relapseofthezoonosiscoincidedwiththeintroductionof
systemiccorticosteroidsinthetreatmentofSLE.Shere-
ceivedadditionaltetracyclineantibiotics.Herrenalstatus
worsenedwithproteinuriaof2.4g/L,reducedcreatinine
clearance,severeperimaleolaroedemaandhypertension.
Arenalbiopsywasperformedandmezangioproliferative
lupusnephritiswithsegmentalsclerosesandmembrano-
prolipherativechangesandIgGandC3complementfrac-
tiondepositsnearabasalmembranewerediagnosed(ac-
cording to therevisedclassificationof the International
Society ofNephrology and theRenal Pathology Society
forlupusnephritis,theserenalbiopsyfindingssatisfythe
criteriaforclassIV-S).5Thesteroidlevelwasonceagain
elevatedto1mg/kg/daycombinedwithcyclophosphamide
(2x50mg/day)andhergeneralconditionimprovedgrad-
ually.Withinafewdaysshewasfeelingmuchbetterand
laboratoryfindingsimprovedaswell.Shewasdischarged
withtheadviceoftakingmethyl-prednisolone1mg/kg/
day(a10%dosereductionevery7daysuntil themain-
tenancedosereached20mg/day)andcyclophosphamide
2x50mg/day.
Amonth later shewashospitalizedagainbecauseof

coughandahighfever.ChestX-rayshowedaninfracla-
vicularcavern,6cm indiameterwitha1cmthickwall
(Figure2).Bronchoscopy,bronchoalveolar lavage(BAL)
andlungbiopsyrevealedthepresenceofNocardia aster-

oides(Figure3).Shewasgivenantibiotictrimethoprim-
sulfamethoxazole parenteraly at first and orally after-
wards, and within a few months there was a complete
regressionofthepathologicalfindingsonthechestX-ray.
Complementlevels(C3andC4)remainedlowered.There
wasnoevidenceofpancytopeniaandpolyclonalhyper-
gammaglobulinemia. Under the maintenance therapy
SLE was in remission with no signs of hemoplasmosis.
Unfortunatelythepatientstoppedcominginforregular
check-ups.

DISCUSSION

Hemotrophic mycoplasma, formerly known as Eperyth-

rozoon spp., isa smallepicellularbloodparasitewithouta
cellularwall and is composedofcircular,double-stranded
DNAwhich encodes only the genes essential for life. The
parasite is found indifferentspeciesofvertebrates(sheep,
goats,pigs,cattle,miceetc.).Itattacheslooselytothesurface
ofRBCsandsometimesdestroysthembutitcanalsobeseen
free in the plasma.Hemoplasmas are shown in the blood
smearafterGiemsastaining.Itismostcommonlyfoundin
pigs andcancause life-threateninganemia, jaundice and
reproductivesystemproblems.6,7Thedisease isextremely
rare in humans andmanifestswith fever, swollen lymph

nodes,anenlargedspleenandliver,worseninganemia,leu-
copenia,thrombocytopeniaandsometimesmildhepatitis
andsubclinicalmyocarditis.AgroupofCroatianauthors
described this rare condition in a single human patient
22years agowhen theorganismwasknownasEperyth-
rozoon.8 To our knowledge that was the only time the 
human hemoplasmosis (eperythrozoonosis) was mentioned
in medical literature. Cytological aspiration of an enlarged
lymph node and peripheral blood smear can reveal typical
ringsorcocciorganisms.Tetracyclinesarethedrugsofchoice. 

Figure 2: Tomogram of the infraclavicular cavern (Nocardia 

asteroides) on the right.

Figure 3: Nocardia asteroides in the lung biopsy.
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Overtimeclinicalimprovementisseen,ariseinRBCs,WBC,
platelets,reticulocytecountandthenormalizationofliveren-
zymes.
Hemoplasmasmayactasacofactor in theprogression

ofretroviral,neoplasicandimmune-mediateddisease.7Itis
possiblethattheunrecognizedinitialstageofsystemiclupus
erythematosussuppressedtheimmunesystemofthepatient
andmadehermoresusceptibletohemoplasmosis.
To our knowledge there has not been a single case of

simultaneoushemotrophicmycoplasma infectionandsys-
temiclupuserythematosusinmedicalliteratureuptonow.
Becausethisparasiteaffectsanimals,mostlypigs,physicians
rarelytakeintoconsiderationthesemicroorganismsinthe
differentialdiagnosisof the lymphadenopathy inhumans.
Therelapseofthehemoplasmosisinourpatientcoincides
with the introduction of systemic glucocorticoids in the
treatmentofSLE.Thiscanbeexplainedbythesteroidalanti-
inlammatorybutalsoimmunomodifyingandafurtherim-
munosupressingeffectontheimmunemolecularsystem.
OneofthemisNocardia asteroides,aGram-positivevari-

ablyacid-fastaerobicbacterium,widelydistributedintheen-
vironment,alsoinairbornedustparticles,sothemostcom-
monsiteof involvement is the lung(81%), followedbythe
centralnervoussystem(13%).9Othersitesofbrainabscess,
retinitis,thyroiditisanddiaphragmaticiniltration.10Agood
outcomeof treatmentwith trimethoprim-sulfamethoxazole
forpulmonarynocardiosisisshowedinSLEpatients.11

An aggressive approach to immunocompromised pa-
tients,quickdiagnosticproceduresandearlyempiricalther-
apyareessentialprinciplesofclinicalmanagement.
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