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1.1 INTRODUCTION

Brucellosisisahighlycontagiouszoonosiscausedbyingestionofunpasteurized

milkorundercookedmeatfrom infectedanimals,orclosecontactwiththeir

secretions.Itisalsoknownasundulantfever,MaltafeverandMediterranean

fever.(DiPierdomenicoetal2011).Brucellosisisazoonoticinfectioncausedby

thebacterialgenusBrucella.Thebacteriaaretransmittedfrom animalsto

humansbyingestionthroughinfectedfoodproducts,directcontactwithan

infectedanimal,orinhalationofaerosols.Humansareaccidentalhosts,but

brucellosiscontinuestobeamajorpublichealthconcernworldwideandisthe

mostcommonzoonoticinfection.

Brucellosisisoneofthemostcommonzoonoticinfectionsglobally(ArizaJetal.

2007).Thisbacterialdiseasecausesnotonlyaseverelydebilitating and

disablingillness,butitalsohasmajoreconomicramificationsduetotimelostby

patientsfromnormaldailyactivities(RothFetal.2003)andlossesinanimal

production(RothF,etal.2003).Inareviewof76diseasesandsyndromesof

animals,brucellosislieswithinthetoptenintermsofimpactonimpoverished

people(PerryB(2002).Abrucellosisdisabilityweightingof0.2hasbeen

previouslyproposedforDisability-AdjustedLifeYears(DALY)calculation,based

onthepainandimpairedproductivityknowntoresultfrominfection(RothFet

al.(2003).

However,amoreinformedestimateisneededforanaccurateassessmentof

diseaseburden.

Brucellaorganisms,whicharesmallaerobicintracellularcoccobacilli,localizein

thereproductiveorgansofhostanimals,causingabortionsandsterility.They

areshedinlargenumbersintheanimal’surine,milk,placentalfluid,andother

fluids.Todate,8specieshavebeenidentified,namedprimarilyforthesource

animalorfeaturesofinfection.Ofthese,thefollowing4havemoderate-to-

significanthumanpathogenicity:

Brucellamelitensis(fromsheep;highestpathogenicity)

Brucellasuis(frompigs;highpathogenicity)
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Brucellaabortus(fromcattle;moderatepathogenicity)

Brucellacanis(fromdogs;moderatepathogenicity)

Althoughdomesticatedanimalsareofparticularimportance,brucellosisisalso

foundinwildanimalsthatexistinherds(eg,bisonorelkinNorthAmericaand

wildboarinGermany).Humanshaveonlyalimitedriskfrom wildanimals,

mainlybecauseoflackofproximityorintimatecontactandinfrequentuseof

milkandmeatproductsfrom theseanimals.Concernshavebeenvoicedthat

interactionofwildanimalswithdomesticatedonesmayleadtoinfectionof

agriculturalherds,thoughsupportiveevidenceisquitelimited.
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1.2HISTORY

DavidBruceUnderthename"Maltafever",thediseasenowcalledbrucellosis

firstcametotheattentionofBritishmedicalofficersinthe1850sinMalta

duringtheCrimeanWar.JefferyAllenMarston(1831–1911)describedhisown

caseofthediseasein1861.Thecausalrelationshipbetweenorganismanddisease

wasfirstestablishedin1887byDavidBruce.(ColmeneroJD,etal,1991,Crosby

E,etal1984).TheagentthatBruceidentifiedwasclassedasacoccus.In1897,

DanishveterinarianBernhardBangisolatedabacillusastheagentofheightened

spontaneousabortionincows,andthename"Bang'sdisease"wasassignedto

thiscondition.Atthetime,nooneknewthatthisbacillushadanythingtodo

withthecausativeagentinMaltafever.MaltesescientistandarchaeologistDr

ThemistoclesZammitidentifiedunpasteurizedgoatmilkasthemajoretiologic

factorofundulantfeverinJune1905(DuneaG,etal,1969).Inthelate1910s,

AmericanbacteriologistAliceC.EvanswasstudyingtheBangbacillusand

gradually realized thatitwasvirtually indistinguishablefrom theBruce

coccus.(TenaD,etal2006)Theshort-rodversusoblong-roundmorphologic

borderlineexplainedthelevelingoftheerstwhilebacillus/coccusdistinction(that

is,these"two"pathogenswerenotacoccusversusabacillusbutratherwereone

coccobacillus).(DuneaG,etal,1969)ItwasalreadyknownthattheBangbacillus

wasenzooticinAmericandairycattle,whichshoweditselfintheregularitywith

whichherdsexperiencedcontagiousabortion.(DuneaG,etal,1969)Havingmade

thediscoverythatthebacteriawerecertainlynearlyidenticalandperhapstotally

so,EvansthenwonderedwhyMaltafeverwasnotwidelydiagnosedorreported

intheUnitedStates.(DuneaG,etal,1969)Shebegantowonderwhethermany

casesofvaguelydefinedfebrileillnesseswereinfactcausedbythedrinkingof

raw(unpasteurized)milk.(DuneaG,etal,1969).

1.3ETIOLOGY

Brucellosis in humans is usually associated with the consumption of

unpasteurizedmilkandsoftcheesesmadefrom themilkofinfectedanimals,

primarilygoats,infectedwithBrucellamelitensisandwithoccupationalexposure
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oflaboratoryworkers,veterinarians,andslaughterhouseworkers.(BouzaE,etal,

2005).Somevaccinesusedinlivestock,mostnotablyB.abortusstrain19,also

causediseaseinhumansifaccidentallyinjected.Brucellosisinducesinconstant

fevers,miscarriage,sweating,weakness,anaemia,headaches,depression,and

muscularandbodilypain.Theotherstrains,B.suisandB.canis,causeinfection

inpigsanddogs,respectively.

the4 Brucellaspeciesknowntocausediseaseinhumans(B abortus,B

melitensis,Bcanis,Bsuis),Bmelitensisisthoughttobethemostvirulentand

causesthemostsevereandacutecasesofbrucellosis;itisalsothemost

prevalentworldwide.Bmelitensismaybeacquiredviaexposuretoanimalsor

animalproductsor,inthecaseoflaboratorytechnicians,tospecimensfrom

animals(includinghumans)whosetissuesareoperateduponorsubmittedfor

cultureorpathologicanalysis.(BouzaEetal,2005)

EPIDEMIOLOGY

Althoughbrucellosisisstillareportabledisease,ithasbecomerareasaresultof

theinstitutionofveterinarycontrolmeasures(eg,routinescreeningofdomestic

livestockand vaccination programs).Currently,fewerthan 100 casesare

reportedannuallytotheCentersforDiseaseControlandPrevention(CDC),

mostlyfromCalifornia,Florida,Texas,andVirginia.Incidentalcasesariseasa

resultofrelaxationofsurveillancestandardsorbecauseoftheincreasing

internationalexchangeoffoodstuffsandanimalsthatmayharborBrucella

organisms.Atpresent,mosthumancasesofbrucellosisintheUnitedStatesare

duetoBmelitensis.TheBabortusandBsuisspeciesthathaveaccountedfor

mostbrucellosisinNorthAmericaarelesslikelytoengenderclinicaldiseasein

humansthanBmelitensisis.WhendiseasedevelopsinNorthAmericans,itoften

doessowithgreaterlatencytoonsetandmildermanifestations.
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INTERNATIONALSTATISTICS

Brucellosiscausesmorethan500,000 infectionsperyearworldwide.Its

geographicdistributionislimitedbyeffectivepublicandanimalhealthprograms,

andtheprevalenceofthediseasevarieswidelyfromcountrytocountry.(Pappas

Getal2006)Overall,thefrequencyofbrucellosisishigherinmoreagrarian

societiesandinplaceswherehandlingofanimalproductsanddairyproductsis

lessstringent.

AGE-RELATEDDEMOGRAPHICS

BrucellosisintheMediterranean,chieflyduetoBmelitensis,hasthehighest

age/sex-relatedincidenceinmalesintheirmid-20s.Areportfrom northern

SaudiArabiafoundthat60%ofcasesofbrucellosisoccurredinindividualsaged

13-40years,whereas21%occurredinthoseyoungerthan13years,16%inthose

aged40-60years,and2.5%inthoseolderthan60years.(FallatahSM,2005

Oct25)

Forunknownreasons,menaged13-40yearsareparticularlyvulnerabletothe

manifestation ofillnessduetoB melitensis.Possibleexplanationsinclude

engaginginactivitiesthatincreaseexposuretoBrucellaorganisms(eg,animal

husbandry)andlessdiligentpersonalhygiene.Thepredilectionisnotuniversal,

giventhat60%ofcasesinJordanoccurinindividualsyoungerthan24years.

Elderlyindividualswithacutelocalizedbrucellosisareparticularlylikelyto

manifestdestructivelocalizedbrucellosisofthespine.(AlpEetal2008)

Brucellosisisgenerally uncommon in infants.Theinternationalliterature

suggeststhatbrucellosismaybemorecommoninchildrenindeveloping

countriesbecauseoflackofpasteurizationandworkinginanagrariansociety.

Transmissiontoinfantsmayoccurthroughbreastfeeding(CelebiGetal2007)

oringestionofrawmilk.Prepubertalchildrenaccountforlessthan2% ofall

casesofneurobrucellosis;fewerthan50suchcaseshavebeendescribedinthe

peer-reviewedmedicalliteratureoverthepast50years.
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SEX-RELATEDDEMOGRAPHICS

Worldwide,brucellosisismorecommoninmalesthaninfemales.Youngadult

malespredominateinmostseriesofpatientswithbrucellosiscompiledinareas

ofendemicdisease.AreportfromnorthernSaudiArabiafoundamale-to-female

ratioof1.7:1,chieflyindividualsaged13-40years.(FallatahSM,2005Oct25)

.ThecasesrepresentedinsuchseriesarecausedchieflybyBmelitensis.

PATHOPHYSIOLOGY

Brucellaeareaerobicgram-negativecoccobacillithatpossessauniqueabilityto

invade both phagocyticand nonphagocyticcells and to survive in the

intracellularenvironmentbyfindingwaystoavoidtheimmunesystem.This

abilityhelpsexplainwhybrucellosisisasystemicdiseaseandcaninvolvealmost

everyorgansystem.
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Brucellacangainentryintothehumanbodythroughbreaksintheskin,mucous

membranes,conjunctivae,andrespiratoryandgastrointestinal(GI)tracts.Sexual

transmissionhasnotbeenconvincinglydocumented.Ingestionusuallyoccursby

wayofunpasteurizedmilk;meatproductsoftenhavealowbacterialload.

Brucellaethatsurvivearetransportedintothelymphaticsystem andmay

replicatetherelocally;theyalsomayreplicateinthekidney,liver,spleen,breast

tissue,orjoints,causingbothlocalizedandsystemicinfection.Anyorgansystem

canbeinvolved(eg,centralnervoussystem[CNS],heart,joints,genitourinary

system,pulmonarysystem,andskin);localizationoftheprocessmaycausefocal

symptomsorfindings.Afterreplicationintheendoplasmicreticulum,the

brucellaearereleasedwiththehelpofhemolysinsandinducedcellnecrosis.
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Ingestionofunpasteurizedgoatmilkandrelateddairyproductsisthemain

routebywhichBmelitensisistransmittedtohumans.
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Slaughterhouseworkers,primarilythoseinthekillareas,becomeinoculatedwith

brucellaethroughaerosolizationoffluids,contaminationofskinabrasions,and

splashingofmucousmembranes.Farmersandshepherdshavesimilarexposure

risks,andtheyalsohaveexposuretoabortedanimals.Veterinariansareusually

infectedbyinadvertentinoculationofanimalvaccinesagainstBabortusandB

melitensis.Laboratoryworkers(microbiologists)areexposed byprocessing

specimens(aerosols)withoutspecialprecautions.

PROGNOSIS

Theprognosisisgenerallyexcellent.Althoughinitialsymptomsofbrucellosis

maybedebilitating,iftheyaretreatedappropriatelyandwithinthefirstfew

monthsofonset,thediseaseiseasilycurable,withalow riskofrelapseor

chronicdisease.However,theprognosisispoorinpersonswhopresentwith

congestiveheartfailureduetoendocarditis,inwhommortalityapproaches85%.

Insomepatients,brucellosiscancausechronicdebilitatingillnesswithextensive

morbidity.

Inuncomplicatedcasesofacutebrucellosis,fever,malaise,andmanyother

manifestationsimproverapidlywith bed rest,whereassustained physical

activitymayprolongorworsenthedegreeofillness.Considerableimprovement

fromthesymptomsoftheacutephaseofillnesstypicallyoccurswithinafew
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weeks,withorwithouttreatment.Inmanycases,thisisfollowedbycomplete

remissionwithin2-6months.RecoverytendstobemorerapidwithBabortus

infectionthanwithBmelitensisorBsuisinfection.

Overallmortality in recognizably symptomaticacuteorchroniccasesof

brucellosisisverylow,certainlylessthan5%andprobablylessthan2%.Itis

usuallytheresultoftherareinstanceofBrucellaendocarditisoristheresultof

severeCNSinvolvement,oftenasacomplicationofendocarditis.

1.4DIAGNOSISANDTREATMENTOFBRUCELOSIS

Diagnosisofbrucellosisinfectionisgenerallymadebycarryingoutbloodtests

anddetectingantibodiesagainstthecausativebacteria.Testsmayalsobe

conductedusingbonemarrowandotherbodyfluidsalthoughthisisquiterare.

Brucellosis:Bloodtest

Oncediagnosisisdone,thetreatmentofbrucellosisiscarried outby

administeringacombinationoftheantibioticsdoxycyclineandrifampinforat

least6-8weeks.



11

PHARMACOLOGICTHERAPY

ANTIBIOTICS

AlthoughmultipleantibioticsdisplayinvitroactivityagainstBrucellaspecies,

clinicalresponsehasbeendemonstratedwithonlyalimitednumberofagents.

Drugsthatdisplayclinicalactivitywithlowrelapseratesincludethefollowing:

 Doxycycline

 Gentamicin

 Streptomycin

 Rifampin

 Trimethoprim-sulfamethoxazole(TMP-SMZ)

 Otheragentswithpotentialrolesincludethefollowing:

 Chloramphenicol

 Imipenem-cilastatin

 Tigecycline

 Fluoroquinolones
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SURGICALINTERVENTION

Themainrolesofsurgeryinpatientswithbrucellosislieinthetreatmentof

endocarditisandinthedrainageofpyogenicjointeffusionsorparaspinal

abscesses.[(RoushanMR,etal,2006,Keshtkar-JahromiM etal,2006).

Previouslyhealthynativevalves,diseasednativevalves,andprostheticvalvular

structureshavebeeninvolvedinbrucellosis.(ArslanH,etal1998).Valvular

lesionsaretypicallylargeanddestructive,regardlessoftheorganisminvolved.

Accordingly,valvereplacementsurgeryisoftenrecommendedinadditiontoa

prolongedcourseofantibiotics.

1.5PREVENTIONANDCONTROL

Preventionofbrucellosisinhumansdependsoneradicationorcontrolofthe

diseaseinanimalsandonavoidingpotentialsourcesofinfection.Betterhandling

ofinfectedanimalsoranimalproductsisparamount.Publicawarenessand

educationplaymajorrolesinprevention.

Consumptionofunpasteurizedmilkandmilkproducts,aswellasofraw or

undercookedmeats,shouldbeavoided.

Educationmaybeprovidedtothepatientandfamilyconcerningrisksand

shouldemphasizeavoidinganythingidentifiedasaspecificcauseinthecaseat

hand.Shouldtheidentifiedsourcebealiveanimal,theherdorflockfromwhich
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itcameshouldbeinvestigated.Inendemicareas,investigationiswarrantedfor

allanimals.

Scrupulous hygiene may preventinfection,especially when practiced by

individualslikelytohaveclosecontactwithgoats,sheep,cows,camels,pigs,

reindeer,rabbits,orhares.Obviously,thiscontactisofgreatestimportancein

areasofendemicdisease.

Allpersonswithanoccupationalriskforbrucellosisshouldbeinformedabout

theuseofprotectivedevices(eg,goggles,masks,andgloves)toavoidexposure

toaerosols,bodyfluids,orthebrucellosisvaccine.Inparticular,laboratory

personnelshouldbeadvisedofthepotentialdiagnosissotheywillusebiosafety

level-3precautionswhenincontactwithsuspiciousspecimens.

CONCLUSION

Brucellosisisabacterialdiseasetransmittedtohumansbyconsumptionof

infected,unpasteurisedanimalmilkorthroughdirectcontactwithinfected

animals,particularlyabortedfoetuses.Thelivestockproductionlossesresulting

from theseabortionshaveamajoreconomicimpacton individualsand

communities.Infectedpeopleoftensufferfrom achronic,debilitatingillness.

Severecomplicationsofbrucellosisinfectionwerenotrare,with1caseof

endocarditisand4neurologicalcasesper100patients.Onein10mensuffered

fromtesticularinfection,whichcancasesterility.Debilitatingconditionssuchas

joint,muscle,andbackpainaffectedaroundhalfofthepatients.Giventhatmost

patientshadfever,brucellosisposesadiagnosticchallengeinmalaria-endemic
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areaswherefeverisoftenassumedtobemalaria.Morehighqualitydatais

neededforamorecompleteunderstandingoftheclinicalmanifestationsof

diseaseandexposurerisks,andtoprovidefurtherevidenceforpolicy-makers.

RECOMMENDATIONS

Patienteducationshouldincludeeffortstoaddressthefollowingissues:

Thenatureofthediseaseandtheroutesbywhichitcanbetransmitted

Thesymptoms,complications,andtreatmentofthedisease,aswellastheriskof

relapseifitisnotadequatelytreated

Thepotentialadverseeffectsofthemedicationsadministered

Theneedforstrictcompliancewiththeantibioticregimen

In soma case,reassuranceconcerning recurrentsymptomsthatarenot
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associatedwithclinicalorlaboratoryevidenceofacutebrucelloticdisease

Theneedtoavoidpotentialsourcesofinfection–Thismayinvolveavoiding

infectedanimals,usingstricterprecautions(eg,glovesandmask)whendealing

withapotentiallyinfectedanimal,oravoidingpotentiallycontaminatedfoods

Forfarmersandranchers,immunizationoftheircattleagainstthediseaseas

necessary

Forlaboratoryworkers,maintenanceoftheappropriatelevelofcontainment
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