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Editorial

Tetanus alsoknowras lockjaw is aninfectiortharacterizeay musclespasmsln themost
commotypethespasmbegirinthejawandtherprogreswtherestofthebodyThesespasms
usualljastafewminutesachimeandoccufrequentliprthregofourweeksSpasmmaybeso
severdhatbonefracturesnayoccurOthersymptommayincluddevey sweatingyeadache,
troublswallowingjghbloogressurendafastheartate Onsebfsymptomistypicallthrego
twenty-ongaydollowinmfectiontmaytakemonthsorecoveAboul 0%ofthosanfectedie.

Tetanuss causedbyaninfectiowiththebacteriur@lostridiutetaniwhichscommonlifpundn

soilsalivagustandmanurel hebacterigenerallgntethrouglabreakntheskinsuchasacut

or puncturavoundby a contaminateabject.Theyproduceoxinsthatinterferavithmuscle
contractionsesultingn thetypicabymptom®iagnosis basedon thepresentingignsand

symptom3hediseasdoesotspreadhetweepeople.

Infectioicanbe preventetlypropeimmunizatiomiththetetanusaccinelnthosevhohavea
significamtoundndessthanthreedose®fthevaccindhotimmunizati@ndtietanugnmune
globuliarerecommendethewoundghouldecleanedndanydeadissueshoulderemoved.
In thosewho are infectedtetanusimmuneglobulinor, if it is not availablejntravenous
immunoglobul{fVIG)is used.Muscleelaxantsnaybe usedto controspasmsMechanical
ventilatiomayberequirefaperson’breathingafected.

Tetanuoccursnallpartsoftheworldoutis mostrequenin hotandwetclimatesvherghesoil
contains lotof organienatterin 2015therewereabou209,00@nfectionandaboutt9,000
deathgloballyr hissdowrfron856,008eathen1990DescripticrfthediseasbyHippocrates
existdromatleastsfarbackasthe5thcentury8C.Thecausenfthediseasevasdetermineid
188dhyAntoni€arleandGiorgi®RattonattheUniversityf Turinwithavaccindeingleveloped
in 1924 Ourleadrticlen thisissue'DISEASIDIAGNOSISiptlyhandlesllaspectg clinico-
diagnostendherapeutiaprelatetoTEANUS.

Whenthe primarysegmentalks aboutTERNUS how can “TROUBLESHOOTING&and
“INTERPREATION"talkaboutanythinglseexcepANAEROBE&dtheircultureisolation
technique¥hisnake#tcompletmallaspects.

HaveveforgottetBOUQUETNoooo...... Justepnsidendilipover!

Letusknowfyouwvouldikeustocoveanyothearticlesfyourchoice.
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DISEASE DIAGNOSIS

TETRANUS

Background

Tetanusis characterizedy an acuteonsetof hypertonigpainful
musculagontractior(sisuallpfthemusclesfthejawandneck)and
generalizethusclespasmswvithoubtherappareninedicatauses.
Despitewidespreatdnmunizatioof infantsand childrersincethe
1940gtetanustilloccurinternationally
Tetanusnaybecategorizadtathefollowingclinicaiypes:

| Generalizedtanus

| Localizetetanus

| Cephalitetanus

| Neonataktanus
Approximateédp-75%fpatientwithgeneralizaédtanupreseniith
trismug‘lockjawyhichstheinabilityooperthemoutlsecondaity
massetemusclespasmNuchatigidityanddysphagiarealsoearly
complainthatcauserisussardonicushescornfusmileof tetanus,
resultingromfaciaimusclenvolvementsthediseasgrogresses,
patienthavegeneralizeduscleigidityvithintermitteméflexspasms
in responséo stimuli(eg, noise,touch).Tonic contractionsause
opisthotondee flexiomndadductioofthearmsglenchingfthefists,
andextensioaftheloweextremitiedpuringheseepisodegatients
haveanintacsensoriurandfeelsevergain.Thespasmsancause
fracturegendorrupturesandacuterespiratorfailure Patientsvith
localizedetanugpresentvithpersistentigidityin the musclegroup
closeotheinjunsite Themusculaigidityscausetyadysfunctidn
theinterneuronthatinhibithe alphamotomeuron®f the afected
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| Tetanolysir Thissubstancé a hemolysiwithno recognized
pathologictivity
| Tetanospasmir This toxin is responsibldor the clinical
manifestation$tetanu$’; byweightitis oneofthemosipotent
toxinknownwithanestimatechinimuntethabdoseof2.5ng/kg
bodyweight
Tetanospasmissynthesizeasal50-kgroteironsistingfal00-kd
heavyghairanda50-kdighthaijoinedyadisulfidbondTheheavy
chainmediatesindingof tetanospasmio the presynaptimotor
neurorandalsocreates porefortheentryofthelightchainntothe
cytosolThelightchainis a zinc-dependeptoteasdhatcleaves
synaptobreviiitethelightthairentershemotoneuronttraveldy
retrogradaxonalranspoftonthecontaminateitetothespinatord
in 2-14daysWherthetoxinreacheshespinatord,t entersentral
inhibitormeuronsThelightchaincleavesheproteirsynaptobrevin,
whichsintegraibthebindin@fneurotransmittamtainingesicleto
the cellmembranéis a result,gamma-aminobutyamd (GABA)
containingndglycine-containiesiclearenotreleasedndherds
alossofinhibitorgctioronmotoandautonomigeurons’ Withthis
lossof centrainhibitionthereis autonomibyperactivigs wellas
uncontrolleduscleontractior{spasmshresponswnormasgtimuli
suchas noiser lights Oncethetoxinbecome§ixedto neuronsit
cannobe neutralizedithantitoxinRecovergf nervefunctiorirom
tetanusgoxingequiresproutingfnewnerveaerminalandformation
of newsynapses.ocalizedetanusievelopsvhenonlythe nerves
supplyinghe afectedmuscleare involved Generalizedetanus
developsvhenthetoxinreleaseat thewoundspreadshrougtihe
lymphatiandloodomultipleervaerminal§.heblood-bralwarrier
preventdirecentryoftoxirtotheCNS.

muscles. No further central nervous system (CNS) involvement oE&@e9y

inthisformandmortalitisverjlow Cephalitetanugsuncommaend
usuallpccuraftetheadraumanrotitismediaPatientsviththisform
presenwithcraniahervgCNpalsiesT heinfectiomaybelocalizedr
maybecomegeneralizetleonatdktanugtetanusieonatorunig a
majocausefinfanmortalitinunderdevelopeduntriesutisrarein
the advanced nations. Infection results from umbilical cord
contaminatidiiringinsanitagelivercoupledithalackofmaternal
immunizatioAttheendofthefirsiweeloflife infectethfantbecome
irritablefeedooorlyanddevelopigidityvithspasmdNeonatdétanus
hasaverypoomprognosislthoughtpresentetanussrarejthasnot
beeneradicatedindearlydiagnosiandinterventioarelifesaving.
Preventiastheultimatenanagemesitrategfortetanus.

Pathophysiology

Clostridiuntetaniis an obligate anaerobicmotile,gram-positive
bacilluslt is nonencapsulataddformssporeghatareresistanto
heat,desiccatiorgnd disinfectant§incethe colorlessporesare
locate@toneendofthebacillugheycauseheorganisioresembla
turkeyleg.Theyarefoundn soil,housedust,animalntestinesand
humaifecesSporesanpersisinnormaissudéormonthsoyearslo
germinatehesporesequirespecifi@naerobicondition§)suchas
woundsvithlowoxidation-reductipotentialeg,deador devitalized
tissue foreignbody activeinfection)Undertheseconditiongjpon
germinatiotheymayreleas¢heitoxinlnfectiobyCtetanresultsn
abenigrappearanatheportabfentnbecauseftheinabilitpfthe
organisnto evokean inflammatomgactiorunlesscoinfectiomwith
otherorganismdevelopsiVhertheproperanaerobiconditionare
presenthesporegerminatendproducéhefollowingtoxins:

Tetanusporesnaysurvivdoryearsn someenvironmenendare
resistanto disinfectantand to boilingfor 20 minutesHowever
vegetativeellsareeasilyinactivatedndare susceptibl® several
antibioticSetanusanbeacquiredutdooraswellasindoorsThe
sourceof infectiomisuallys a woundapproximatedp%oof cases),
whichoftenis minor(eg, fromwoodor metalsplintersor thorns).
FrequentlgoinitiamedicdteatmenssoughiChroniskirulcersre
thesourcenapproximatebpoofcasesintheremaindesfcasesno
obvioussourcecan be identifiedTetanuscan also developas a
complicaticofchroniconditionsuchasabscesseandgangrendt
mayinfectissuedamagedby burnsfrostbitemiddlesarinfections,
dentabrsurgicgbrocedureaportiorghildbirtrgndintravenousV)
or subcutaneowdruguse.In additionpossiblesourcesiotusually
associatedithtetanuincludéntranasalndotherforeigibodiesind
corneabrasion&/nderimmunizatisanimportardauseftetanus.
Tetanusifectsnonimmunizeérsongartiallimmunizegersonsyr
fullyimmunizeddividualshodonotmaintaiadequat@enmunityith
periodidoostedoses Only12-14%of patientavithtetanudn the
UnitedStatedavereceived primargerieoftetanusoxoidDuring
1998-2000nly6%0ofallpatientwithtetanusvereknowrtobecurrent
withtetanusmmunizatiomwithno fatalcasesreportecamonghis
groupSurveillanaatdronthigperiodevealethefollowing:
| In73%0of patientsvithtetanusntheadvancedountriesetanus
occurre@fteran acuteinjuryincludinguncturevound$50%),
laceration83%)andabrasion®%)
| Steppingnanailaccounteidr32%ofthepuncturerounds
| Tetanusvasfoundto occurin burnvictimsin patientseceiving
intramusculanjectionsin personsobtaininga tattoo;and in
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personwithfrostbitejentainfectioneg periodontabscesses),
penetratingyenjuriesandumbilicatumpnfections

| Othereportediskfactorsncludediabetesshronievoundgeg,
skinulcersabscessesyr gangreneparenteralrugabuseand
recensurgery4%ofUScases)

| Durind 998-20002%ofpatientsvithtetanuintheUniteGtates
haddiabetegwithmortality31%)comparedith2%during. 995-
1997;0f thesepatientsf9%had acuteinjuriesand 25%had
gangreneradiabetialcer

| Themediatimeintervabetweesurgergndonsebftetanusvas
7days

| Tetanusvasreportedftetoottextractionspoicanatherapyand
intraoradoftissugrauma

Worldwiddskfactor$omeonataetanugcludéhefollowing:

| Unvaccinated motheme delivegnd unhygienic cutting of the

umbilicalordncreassusceptibilitytetanus
| Ahistoryofneonataktanusn a previoushildis a riskfactoffor
subsequentonatdktanus
| Potentialipfectiousubstancesppliedotheumbilicatumgeg,
animallungmudorclarifiebutterareriskfactoréomeonates
Immunitfromtetanuslecreasewithadvancingge Serologitesting
forimmunithasrevealea lowlevelamongelderlyndividuals the
UnitedStatesApproximateB0%of adultsolderthan50 yearsare
nonimmunbecauseheyneverwerevaccinatedr do notreceive
appropriateoostedosesT heprevalencafimmunitiotetanuithe
Unitebtateexceed80%forpersonageds-3yeardbutisonly28%
forthoseldethan7Oyears.

EPIDEMIOLOGY

Internationadtatistics

Ctetanisfoundvorldwidesoil oninanimatebjectananimaleces,
andpccasionaliphumarecesletanusspredominantyliseasef
underdevelopeduntriestiscommoimareasvheresoiliscultivated,
in ruralareasjn warmclimatesguringsummemonthsandamong
malesln countriesvithout comprehensivemunizatigorogram,
tetanuspredominantigevelopsn neonatesand youngchildren.
Developedationhavencidencesftetanusimilatothoseobserved
in the UnitedStatesForinstancepnly126 casesof tetanusvere
reportedn Englandand Walesfrom1984-1992:Ithoughetanus
affectsall ages,the highesprevalencés in newbornsindyoung
peopleln 1992 anestimated78,00(hfantdeathsvereattributetb
neonatdktanusdn1998215,00@eath®ccurrednorehans0%of
themin Africa.Tetanusis a targetdiseaseof the World Health
OrganizatidtVHOExpandeBrograronimmunizatio®veralthe
annuaincidenceftetanuss 0.5-ImilliorcasesWHQCestimatethat
in2002therevere213,00@tanusleaths198,000ftheninchildren
youngeharbyears.

Age-relatedemographics

Neonataktanussrare pccurringnostrequently countriesithout
comprehensiwaccinatioprogramsT he risk for developmertf
tetanusandforthemostseverdormofthediseases highesin the
elderlyopulationntheadvancedations59%of casesand75%of
deathsccurin personsged60 yearsor older From1980through
200070%ofreportedaseoftetanuinthedevelopecbuntriesere
amongersonagedd0yearsorolderOfallthesepatients36%are
oldetharb9yearsandonly@%areyoungethar20years.
Sex-relatedemographics
TetanusafectsbothsexesNooveralgendepredilectiohasbeen
reportedxceptotheextenthaimalesnayhavemoresoilexposuri
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someculturedntheUnitedStategrom199802000theincidencef

tetanugva.8timesighemmalesged9yearandyoungethann

femalesn thesameagerangeA diferencen thelevelsof tetanus

immunitgxistsbetweerthe sexes Overallmenarebelievedo be

better protected than women, perhaps because of additional

vaccinationgdministerediuring militaryserviceor professional

activitiedndevelopingountriesyomermaveanincreasesmmunity

wherdetanugoxoids administered womerof childbearinageto

prevenieonatdétanus.

Race-relatedemographics

Tetanusfectsallraces.

Prognosis

Theprognosis dependerdnincubatioperiodthetimefromspore

inoculatioto firstsymptomandthetimefromfirstsymptonto first

tetanispasmThefollowingtatementgpicalliioldrue:

| In generalshortetintervalsndicateanoresevereetanusanda
pooreprognosis

| Patientssuallpurvivéetanugndreturriotheiprediseasstate
ofhealth

| Recovergslovandusuallpccureve-dmonths

| Somgatienteemaitypotonic

| Clinicatetanusioesnotproduce stateof immunitytherefore,
patientsvhosurvivehediseaseequireactivemmunizatiomith
tetanutoxoidopreverdrecurrence

Aratingscalenasbeerdevelopefibrassessintheseveritpftetanus

anddeterminirtheprognosi©nthisscalel poinisgiverforeacthof

thefollowing:

| Incubatigperioghortethan’days

| Periodfonseshortethard8hours

| Tetanuscquirettomburnssurgicavounds;ompouniactures,
septi@abortioymbilicatumpgrintramusculenjection

| Narcotiaddiction

| Generalizadtanus

| Temperatutdghethan04°K40°C)

| Tachycardiexceedint?Obeats/mifl5eats/mimneonates)

Thetotabcorendicatediseasseveritgndorognosasfollows:

| Oorl-Mildetanuanortalitipelowl 0%

| 2or3—Moderatetanusnortalitgf10-20%

| 4—Severgetanugnortalitgf20-40%

| 5o0r6—\Verysevergetanugnortalitgbové0%

Cephalitetanugs alwaysevererverysevereNeonatdketanuss

alwaywerysevereCurrenstatisticindicatéhatmortalitin mildand

moderatietanuss approximatedpoforsevergetanusf maybeas

high as 60%. Mortalityin the advanceccountriegesultingfrom

generalizagtanuss 30%overallb2%inpatientsldethan6Oyears,

and13%in patientyoungethan60yearsMortalitys substantially

higheforpeopleldethan60yearg40%}hanforthoseaged20-59

yearg8%)Froml9980200075%ofthedeathsntheUnitecbtates

werein patient®lderthan60years.In additionmortalitys notably

higherfor peoplevhorequiremechanicalentilatio§30%)thanfor

thosevhadonot(4%).

Ahigtriskofmortalitisassociateditithefollowing:

| Shorincubatioperiod

| Earlynsebfconvulsions

| Delayntreatment

| Contaminatéssionsftheheadandtheface

| Neonataétanus

Clinicatetanuss lesssevereamongpatientavhohavereceive@

primargerieoftetanusoxoicsometimduringheidifethanamong
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patients who are inadequately vaccinated or unvaccinated. Mortabiylliaandparaspinahusclegpossiblpecaus¢hesestructureare

theUniteBtatess 6%forindividualwhohadpreviousiseceived -2

doseftetanusoxoidcomparedith15%forindividualghowere
unvaccinate&esiduateurologisequelaareuncommoiMortality
usuallyresultsfromautonomiclysfunctioeg, extremesn blood
pressuralysrhythmiascardiaarrest).

PatienEducation

Theimportancef childhoodmmunizatiorend boostersnustbe

stressed. Midwives and hirth attendants in developing and

underdevelopeduntrieshouldbe giventrainindn aseptidirthing
procedured.hebasicof woundcareandfirstaid shouldbe widely
taughtEarlyrecognitionfsymptomandsignoflocalizetetanuand
timelaccessomedicatareareessential.

Tetanu<ClinicaPresentation

History
Mostase®ftetanugtheUnite@tate®ccumpatientwithahistory
of underimmunizati@ithetecaus¢heywerenevervaccinatedr
becaus¢heycompletedprimargerieduthavenothada boostein
theprecedingOyearsFronl9950199754%ofthereportedasesn
theUnitedtatehradanunknowtetanusaccinatidmstory22%had
noknowrpreviousetanuzvaccinatio®%had1 previouslose 3%
had2,3%had3,and9%had4 ormorePersonsvhainjectrugsalso
constitutehigh-risgroupl hemediamcubatioperiods7daysand
for mostcases(73%),incubatiomangesfrom4 to 14 days.The
incubatioperiodsshortethard daysn15%ofcasesandongethan
1l4daysn12%ofcasesPatientsvithclinicainanifestationgcurring
withinl weekofaninjuryhavemoreseverelinicatourses?atients
sometimeszmembean injury butoften theinjurygoesunnoticed.
Patientsnayreporaisorethroatvithdysphagigearlysign) Theinitial
manifestationaybelocaltetanusin whicttherigidityafectsonlyl
limbor areaof the bodywherethe clostridium-containimgunds
locatedPatientsvithgeneralizetetanusgpresenwithtrismug(ie,
lockjawin 75%ofcasesOthepresentingomplainiacludstifness,
neckrigidityrestlessnesandreflexspasmsSubsequentinuscle
rigiditppbecomethemajomanifestatioMuscleigidityspreadsn a
descendingatterrfiromhejawandfaciamusclesverthenext24-48
hoursto the extensomusclesf the limbs.Dysphagiaccursin
moderatelgevereetanusas a consequenaaf pharyngeahuscle
spasmsndonsetsusuallynsidiousveseveralaysReflespasms
developmmospatientandcarbetriggeredyminimagxternadtimuli
suchas noise Jight,or touch Thespasmdastsecondso minutes;
becomenordntenseincreasénfrequencwithdiseasg@rogression;
and can causeapneafracturesdislocationand rhabdomyolysis.
Laryngeapasmsanoccurat anytimeandcanresultin asphyxia.
Othersymptomsncludeelevatedemperaturesweatingelevated
blood pressure, and episodic rapid he&usatzed contraction of
faciamusculatuproducea sneeringrinexpressioknowrasrisus
sardonicus.

Generalizetttanus
Generalizadtanussthemostommoniipundormoftetanuénthe
Unitecbtatesaccountinigr85-90%fcasesTheextenbfthetrauma
variesromtrivialinjuryto contaminateztushinjury Theincubation
periods 7-21daysJargelylependingnthedistanceftheinjurysite
fromthe centrainervoussystem(CNS).Trismusis the presenting
symptorin75%ofcasesadentisbranoralsurgeonfterinitiallgees
the patient.Other early featuresincludeirritabilityrestlessness,
diaphoresisnddysphagiaithhydrophobidroolingandspasnof
thebackmusclesTheseearlymanifestationsflecinvolvemerf

innervatedy the shortesaixons.Theconditiomayprogresgor 2
weekglespitantitoxitherapyecausefthetimeneededorintra-
axonahntitoxitransport.

Localizedetanus
Localizetktanugvolveanextremityithacontaminatecdoundnd
is of highlyariableseveritylt is anunusualormoftetanusandthe
prognosi®rsurvivasexcellent.

Cephalitetanus
Cephalitetanugenerallfollowsieadnjunprdevelopwithinfection
ofthemiddlear Symptomsonsisvfisolatedrcombinedysfunction
ofthecraniamotonervegmostrequentlZNVII).Cephalitetanus
mayremairiocalizedr mayprogres$o generalizeggtanusltis an
unusuaformof tetanuswithan incubatioperiodof 1-2 days.The
prognosi®rsurvivasusuallpoor

PhysicaExamination
Commofirstsignsoftetanusreheadachandmusculastifnessn
thejaw(ie,lockjaw)followedby neckstifnessdificultyswallowing,
rigiditpfabdominahusclespasmsandsweatind?atientsfterare
afebrileStimulationf the posteriopharyngeatallmayelicitreflex
spasm®fthemassetemuscleshatcausepatientso bitedownas
opposetbgag(spatultest)'” Severéetanusesultsnopisthotonos,
flexiomfthearmsextensioofthelegsperiodsfapneaesultinffom
spasnof theintercostahuscleanddiaphragnmgndrigidityof the
abdominaball.Latein thediseaseautonomidysfunctiodevelops,
withhypertensioandtachycardialternatingvithhypotensioand
bradycardiaardia@arrestnayoccurTheloweextremitisthesiteof
antecedemcutenjuryn52%ofpatientsheuppeextremitigthesite
ofantecedemmijuryin 34%ofpatientsandtheheadorthetrunkisthe
site of antecedent injury in 5% of patiemnis: seizures may accur
Theirpresencgortends poorprognosisandtheirfrequencyand
severityare relatedo the severityof the diseaseTheseseizures
resemblepileptiseizuresyiththepresencefasuddeursoftonic
contractionslowevethe patiendoesnotloseconsciousnessd
usuallyexperienceseverepain. Seizuredrequentlyccurin the
musclgroupsausingpisthotonoffexiomndabductioofthearms,
clenchingf thefistsagainsthe thoraxandextensiownf the lower
extremitiesPatientswith tetanusmay presentwith abdominal
tendernesandguardingmnimickingn acuteabdomerExploratory
laparotomigsavebeenperformebeforethe correctliagnosisvas
apparent.

Tetanospasmimasa disinhibitorgfecton the autonomiaervous
system (ANSNS dysfunction becomes progressively evident as
levelof toxinin the CNSincreaseANSdisturbancggg,sweating,
fluctuatingloodpressuregpisoditachydysrhythmandincreased
catecholamimeleaseareobservedrugswvithbeta-blockefects
havebeenusedto controthe cardiovasculamanifestatiors§ ANS
instabilijpbuttheyalsohavebeenassociatedithincreasediskof
suddendeath.

Generalizetbtanus

Sustained trismus may result in the characteristic sardonic smile
sardonicug)ndpersistergpasnofthebackmusculatumaaycause
opisthotono®\avesof opisthotonaare highlycharacteristif the
diseasawithprogressiotheextremitidsecom@volvethepisodes
of painfulflexionand adductiorof the arms,clenchedists, and
extensioafthelegsNois@rtactilestimuimayprecipitatgpasmand
generalizecbnvulsiontvolvemeitftheANSmayresulin severe
arrhythmiaspscillatiorof blood pressure profounddiaphoresis,
hyperthermighabdomyolysiaryngeapasmandurinaryetention.
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Inmostasesthepatientemainkicid.
Localizedetanus
Inmildcaseoflocalizetetanuspatientsnayhaveweaknessfthe

The.
CI' X
| Hypoximjuryandaspiratiopneumonia

| Clottingnthebloodresselsfthelung
| Adversefectsof autonomimstabilify” includindiypertension

involved extremityesumably due to partial immunity; in more severe andcardiadysrhythmias

casestheymayhaveantenseyainfuspasmsfthegroupfmusclem
closeproximitiothesiteofinjuryThisdisordemaypersistorseveral
weekdutis usuallgelf-limitingyowevemoresevereasegendto
progrestogeneralizedtanus.

Cephalitcetanus
Cephalitetanussararefornmofthediseas¢hatisusuallgecondarty
chroniotitismediaorheadraumalt is characterizda/variabl€CN
palsiesnosfrequentlipvolvin@NVIl.Ophthalmoplegétanussa
varianthatdevelopaftempenetratingyeinjurieandresultsn CNII|
palsiegndptosisRapichrogressias typicalCephalitetanusnay
remaifocalizedr, especialljleftuntreatedhrogrestogeneralized
tetanus.

Neonataietanus
Neonatdketanugpresentwithaninabilityosuck3-10daysafteirth.
Presentingymptomancluddrritabilityexcessiverying grimaces,
intenseigidityandopisthotonoBigenerakthephysicaéxamination
findingaresimilatothosefgeneralizadtanus.

Neonatatetanus

Neonatatetanugtetanuseonatoruniy generalizetetanugthat
resultéronminfectionfaneonatdtprimarilgccurénunderdeveloped
countrieandaccountforasmanyasonehalfofallneonataleaths.
Theusuatausedstheuseofcontaminatedaterial® seveordress
the umbilicatordin newbornsf unimmunizeghothersTheusual
incubatioperio@gftebirthis3-10dayswhiclexplaing/hythisformof
tetanugsssometimeeferretbasthediseaseftheseventiday The
newbornusually exhibitsirritability poor feeding,rigidity facial
grimacingndseverspasmsithitouchMortalitgxceed30%.

Complications

Complicatioriacludespasmof the vocalcordsand spasmof the

respiratorpuscleshatcausdnterferenoaithbreathing? Patients
experiencseverepainduringeachspasmDuringthe spasmthe

upperirwayganbeobstructedrthediaphragmayparticipatethe

generamusculacontractiorbympathetioveractivitis the major
causeof tetanus-relatedeathin the intensivecare unit (ICU).
Sympathetioyperactivitysuallyis treatedwithlabetaloat 0.25-1
mg/mirasneededorbloodpressureontrobrwithmorphinat0.5-1
mg/kg/bycontinuousfusior\eonataetanufollowinfectionfthe

umbilicalstump,most commonlyesultingfrom a failed aseptic
techniquén a mothemwhois inadequateiynmunizedviortalityor

neonatdktanuexceed90%anddevelopmentddlaysirecommon
amongurvivorBeforel 954 asphyxifromtetanicspasmsvasthe

usuatausefdeathinpatientsvithtetanusHowevewiththeadvent

| Paralytiteuspressursoresandurinaryetention

| Malnutriticandstressilcers

| Comanervepalsiesneuropathiegsychologicafterdectsand
flexiorontractures

TetanudDifferentiaDiagnoses

Diagnosti€onsiderations

Strychninpoisonings the onlyconditionhattrulymimicgetanus.
Howevela numbebf conditiongeg,dentabr otherdocalinfections,
hysterianeoplasmsndencephalitishaycauserismusandthese
mustbe diferentiatetheseconditionsromtetanusThefollowing
conditionfisteddo not causemanifestatiorsf tetanustherthan
trismus:

| Strychningoisoning

| Dentahfections

| Locainfections

| Hysteria

| Neoplasms

| Malignaryperthermia
| Stimulantse

| Intraoralisease

| Odontogeniafections

| Globusystericus

| Hepatiencephalopathy

| Acuteabdomen

| Intracraniaemorrhage

| Dystonidrugeactiongeg phenothiazinesetoclopramide)
| Acutebdominalmergencies

| Seizurdisordgjpartiabrgeneralized)

| Serotonisyndrome

| Strokeischemicephalietanus)

DifferentiaDiagnoses

| Arthrogryposis

| ConversiddisordénEmergendyledicine
| EmergendyeatmertdfRabies
| EmergemMlanagemeotSubarachnaitemorrhage
| Encephalitis

| Hemorrhag8troke
| MandiblBislocation

| Medication-Indud¢gstoniReactions
| NeuroleptMalignar8yndrome

| Pediatridseptitleningitis

| PediatriBacterid¥leningitis

of neuromuscular blockers, mechanical ventilation, and pharmacdlogreritonsillabscesmEmergendyledicine

controbfspasmssuddeicardiadeatthasbecoméheleadingause
of death.Suddencardiacdeathhas beenattributedo excessive
catecholamingroductioner the directactionof tetanospasmuor
tetanolysion the myocardiunhNosocomiahfectiongre common
whenhospitalizatias prolongedSecondarinfectionsnayinclude
sepsisfrom decubitusulcers, hospital-acquirggheumoniaand
catheter-relatedection®ulmonammbolisnsaparticulgsroblem
indruguseraincelderlpatients.
Furthecomplicatioircludéhefollowing:

| Londhondractures

| Glenohumejalnandemporomandibytandislocations

| Tardivédystonia
| WidovpideEnvenomation

Tetanushbrkup

Laboratonstudies

No specifidaboratoryestsexistfor determinintghe diagnosiof
tetanusThediagnosiss clinicallpasednthepresenceftrismus,
dysphagiageneralizeanuscularigidity spasm,or combinations
thereoflthougthelaboratorindingarenotdiagnosticalaluable,
theymayhelpexcludestrychninpoisoning3looccountsandblood
chemical findings are unremarkable. Laboratory studies may
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demonstratemoderatperipherdéukocytosis.lumbapuncturés
not necessaryor diagnosisCerebrospinélid (CSF)findingsare
normalexcepforanincreasedpeningressuregspeciallguring
spasmsSerunmuscleenzymeevelgeg,creatinkinasealdolase)
maybeelevatedinassayforantitoxifievelds notreadilyavailable.
Howevea serumantitoximevelof 0.011U/mLor higheiis generally
consideregrotectivemakingthe diagnosiof tetanugess likely
(thougharecasedavebeerreportetboccudespit¢hepresencef
protectivantitoxirevels) Woundsshouldbe culturedn casesof
suspectedetanuslt mustbe keptin mind,howeverthatC tetani
sometimasanbecultureffonthewoundsfpatientsrthadonothave
tetanusindfrequentlgannobeculturedromthewoundsfpatients
whado.

Spatulalest

The spatulatestis a simplediagnostibedsidetest thatinvolves
touchinghe oropharynwitha spatuleor tongueblade.In normal
circumstanceisglicitsa gagreflexandthepatientriesto expethe
spatuldie,anegativeestresult)lftetanusspresenpatientslevelop
areflexspasnofthemasseterandbitethespatuldie,a positivéest
result).n400patientghistesthadasensitivitgf94%andaspecificity
0f100%4."Noadverssequelageglaryngeapasmyeraeported.
OthelStudies
Electromyograp(&MG)mayshowcontinuoudischarg®f motor
subunitsand shorteningr absenceof the silentintervahormally
observedfteranactiorpotentiahlonspecifthangemaybeevident
onelectrocardiogragBBCG)Imagingtudie®ftheheadandspine
reveahoabnormalities.

Tetanusireatmen&Management
ApproacltConsiderations
Thegoaloftreatmenmpatientsithietanugcludéhefollowing:
| Initiatingupportiviherapy
| Debridinghewoundo eradicatsporesandalterconditionfor
germination
| Stoppintheproductiooftoxirwithithewound
| Neutralizinghbountbxin
| Controllingjseasenanifestations
| Managingomplications
Patientshouldeadmittetbanintensiveareunit(ICU)Ifthefacility
doesnothaveanICU thepatienshouldetransferreblycriticatare
ambulanc@assivenmunizatiavitthumanetanugmmunglobulin
(TIGxhortenthecourseftetanuandmayesseritsseverityAdose
of500U maybeasefectivaaslargerdoses. Therapeutic [3(®00-
6,000unitsas 1 dose)hasalsobeenrecommendddr generalized
tetanus.Othertreatmenineasurescludeventilatorgupporthigh-
calorienutritionadupportandpharmacologigentshattreatreflex
musclepasmsijgiditytetaniseizureandnfections.
InitialSupportivd herapyndWoundCare
Patientshoulcbe admittedo the ICU.Becaus®f theriskof reflex
spasms,a dark and quiet environmenshouldbe maintained.
Unnecessarproceduresand manipulationshouldbe avoided.
Prophylactiotubatioshoulde seriouslgonsidereih all patients
with moderate-to-severe clinical manifestations. Intubation and
ventilatiomre requiredn 67%o0f patientsAttemptingndotracheal
intubatiomayinducesevereefleXaryngospasmpreparationaust
be madefor emergencygurgicalirwaycontrol.Rapidsequence
intubatiottechniquegeg,withsuccinylcholinajerecommended
avoidhiscomplicatiom.acheostonshouldeperformenh patients
requirinintubatioformorehanlOdaysTracheostonmasalscbeen

Cr

X
recommendedteonsebfthefirstgeneralizeskizurel hepossibility
ofdevelopintetanugirecthcorrelatewiththecharacteristicfthe
wound Recenthacquiredvoundswith sharpedgesthat are well
vascularizehdhotcontaminatedeleastikeljtodevelopetanusAll
otherwoundsare consideregredisposedb tetanus.The most
susceptibl@oundsarethosehataregrosslgontaminatexthatare
caused by blunt trauma or bitamdd' should be explored, carefull
cleansedndproperlgebridednmanycasesthewoundesponsible
fortetanuss clearatpresentatiomwhickcasesurgicallebridement
offersno significartbenefitlf debridemens indicatedt shouldoe
undertakeonly afterthe patienthas beenstabilizedThe current
recommendatito excisatleast2 cmof normaviable-appearing
tissuearoundhewoundmnarginsAbscesseshouldoe incisedand
drained Becauseof the risk of releasingetanospasminto the
bloodstrearanywoundnanipulatisshouldedelayedintilseveral
houraftemdministratiofantitoxin.

Pharmacologitherapy

Eliminatioroftoxinproduction
Antimicrobiaseusedodecreasthenumbeofvegetativierm®fC
tetanithe toxin source) in the wound. For years, penicillin G was
widelyfor this purposebut it is not the currentdrug of choice.
Metronidazol@g, 0.5 g every6 hours)has comparabler better
antimicrobialctivityandpenicilliis a knowrantagonisif gamma-
aminobutyracid(GABA)as is tetanugoxin.Metronidazols also
associatedithlowemortality Otherantimicrobiathathavebeen
usedareclindamyciarythromycitgtracyclinandvancomycimheir
roleisnotwelkstablished.

Neutralizatioofunboundoxin

Tetanusimmuneglobulin(TIG)is recommendefbr treatmenbf
tetanudtshouldekepinminahaflIGcanonlyhelpremovenbound
tetanugoxin;it cannogfecttoxinboundo nerveendingsA single
intramuscular (IM) dose of 3000-5000 units is generally recom
forchildremandadultswithpariofthedosanfiltratedroundhewound

if it can be identifiede VWrld Health Organization recommEads
500 unitsby IM injectioror intravenouslflV)—dependiran the
availablgreparation—asonas possiblein addition).5mLof an
age-approprigetanusoxoideontainingaccinéTd,TdapDT DPT
D®&R or tetanugoxoid dependingn ageor allergies)shouldbe
administerdxylMinjectioataseparatsite.letanusliseaseoesot
inducammunitypatientsvithout historyof primaryetanugoxoid
vaccinatisshouldeceivasecondosel-2monthsftethefirstdose
andathirddoses-12nonthater

Controbfdiseasenanifestations

Benzodiazepindmve emergedas the mainstayof symptomatic
therapy for tetanus. Diazepam is the most frequently studied an
drug;it reducesanxiety producesedationand relaxesmuscles.
Lorazepais anefectivaalternativddighdosage®f eithemaybe
requiredupto600mg/day)lo prevenspasmshatlastiongetharb-
10secondadministeliazeparty,typicall§0-4Gngeveryl-8hours.
Vecuroniuntby continuousfusiondr pancuroniuifpy intermittent
injectiorgreadequatelternativeMidazola®15mg/hiVhasbeen
usedIfthespasmsarenotcontrolledithbenzodiazepinésng-term
neuromuscular blockade is required. Phenobarbital is another
anticonvulsattiatmaybe usedto prolonghe effectsof diazepam.
Phenobarbital is also used to treat severe muscle spasms and
sedation when neuromuscular blocking agents are used. Other
usedfor spasmcontrolincludebaclofendantroleneshort-acting
barbiturategnd chlorpromazinBropofohas beensuggestedor
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sedationIntrathecdlT)baclofera centrallactingnuscleelaxant,
hasbeerusedexperimentatlywearpatientsf theventilataandto

The
CI' X
| AnesthesiologyTo be consulte@fteradmissiono the ICUif

intrathecalacloferstobeadministered

stop diazepam infusiomadlofen is 600 times more potent than oraPrevention

baclofenRepeatedT injectiondave beeneficacioudn limiting
duratiorof artificialentilatioor preventinghtubatiorCasereports
andsmallcaseserieshavesuggestethatl T bacloferis efectiven

controllinghuscleigidity thoughothershavequestionethis.The
efectsofbaclofeimeginwithinl-2hoursandpersisfor12-4&ours.
Thehalf-lifeliminatioofbaclofeim cerebrospingéiiid( CSFyanges

fronD.9to5hoursAftefumbalTadministratiahecervical-to-lumbar

concentratioatios 1:4.Themajoadversefectsadepresselgvel
ofconsciousneaadespiratolgompromise.

Managemeimif complications

Specificherapyfor autonomisystemcomplicatiorsnd controlbof
spasmshouldeinitiate®Magnesiusulfateanbeusedalonerin
combinatiomithbenzodiazepinesthispurposdtshouldbegivenV
inaloadingloseof5g(or75mg/kgXollowedycontinuousfusioat
arateof 2-3g/huntilspasntontrols achieved’ Thepatellareflex
shouldemonitoredireflexiéabsencefthepatellareflexpccursat
theuppeendofthetherapeutirangd4mmol/L)fareflexidevelops,

Preventiooftetanuss accomplishedrouglvaccinationithDTPor
DRaPattheageof2monthgfmonthgmonthsl 2-18nonthsand4-
6 yearsln 2006 theAdvisorCommitteen ImmunizatidPractices
(ACIPssuedecommendatidogheuseofTdapFompersonaged
yearsor olderwho have neverbeenvaccinate@gainstietanus,
diphtheriapr pertussis(ie, have never receivedany dose of
DTP/DaP/DTor Td),administea seriesof 3 vaccinatiorsontaining
tetanusinddiphtheritoxoidsT hepreferredchedulesasingledose
ofTdapfollowetlyadoseofTdatleasttweeksfteTdamndanother
doseof Td6-12monthdater Howevei dapcanbegiveronceasa
substitutdor Td in the 3-doseprimaryseries® Alternativelyn
situationewhereheadulprobablyeceivedaccinaticagaindetanus
anddiphtheridut cannoproduce recordyaccingrovidersnay
consideserologitestindorantibodietetanusnddiphtheritoxin
with the aim of avoidingunnecessaryaccinationlf tetanusand
diphtheriantitoxidevelsare eachhigherthan0.1 1U/mL previous
vaccinationithtetanusinddiphtherieoxoidraccinéspresume@nd

the dosage should be reddaeihfusion of magnesium sulfate doesa singledoseof Tdapis indicated®® Adultswhoreceivedther

notreducehe needfor mechanicalentilatiom adultswithsevere
tetanusbutit doesreduceherequiremerfior otherdrugsto control
musclspasmandcardiovasculastabilitf” Inameta-analysi3
controlledrialsthat compareanagnesiursulfatewith placeboor
diazeparforthetreatmerdfpatientsvithtetanusnagnesiusulfate
didnotreducenortalitpr relativeisk “*Theinvestigatooncluded
thatfurthercontrolletrialswerenecessaro evaluatehe potential
efectofthistherapypnautonomidysfunctiospasmdgengtrofICU
andhospitadtayandrequiremefdrmechanicakntilatiomlorphine
isanoptioninthepastbetablockersvereusedputtheycancause

hypotensiandsuddedeathpnlyesmolascurrentlsiecommended.

Hypotension requires fluid replacement and dopamine or
norepinephriaeministratiofarasympathetieeractivitgrare but
if bradycardig sustaineda pacemakemaybe neededClinical
tetanusloesnotinducemmunitpgainsfutureattacksthereforeall
patientsshouldbe fully immunizedvith tetanustoxoidduringthe
convalescepériod.

DietandActivity

Maintenana&f adequatautritions extremelymportanBecausef
theriskofaspiratiorpatientshoulchotbe giveranyfoodoymouth.
Nutritioshoulde providedo seriouslill patientvianasoduodenal

tubes,gastrostomtube feedingspr parenterahyperalimentation.

Consultatiomitha nutritioniss helpfulT hepatienshouldbeonbed

resinaroonthattanbekepdarkandquietEvertheslightegthysical

stimulusancausecycleofspasms.

Consultations

Anintensivearemedicinspecialisthouldetheprimarphysician

coordinatinghe patient'scare. Consultationsvith the following

specialistmaybeappropriatestheclinicadituatiodictates:

| Infectioudiseases

| Toxicology To helpconfirnor excludestrychninxicityas the
causefsymptoms

| NeurologyTo confirnorexcludseizureasapossibletiologpf
symptoms

| PulmonaryedicineTobeconsultedfteadmissioithel CUfor
patientswith severerespiratorgymptomsr thoserequiring
mechaniceaéntilation

incompleteaccinaticserieagainstetanusinddiphtherishoulde

vaccinated witld to complete a 3-dose primary series of tetanus

diphtherimxoid-containivaccine©nedoseofTdapshouldbeused
in placeof Td if the patienthas neverreceiveda doseof Tdap.
PregnandgnotacontraindicatitotheuseofTdapnthesecon@nd
thirdtrimesteSecondarpreventionftetanuss accomplisheafter
exposur¢hrouglappropriateoundleansingnddebridemeraind
theadministratiaf tetanugoxoid Td, Tdap DT DPTor DER as
indicatedand TIG,whenindicatedPediatridormulation@Tand
DR&P)includabouthesamemountftetanusoxoicdsadulddoes
butcontai-4timesasmuchdiphtheri@xoid.
Thefollowingyoundshouldbeconsidergatondotetanus:
| Wobundshathavebeerpreserforiongethar6hours
| Deeg>1cm)wounds
| Grosslgontaminateebunds
| Wbundghatareexposetbsalivaorfecesstellategrischemior
infecte@includingbscesses
| Avulsiongpuncturesrcrushinjuries
Itisnotnecessanpwaithetypical OyeastogettheadulTdaplose
afterthelastTddose. Aintervaasshortas?2 yearss suggestetb
reducethe likelihooaf increasedeactogenicitgnd evenshorter
intervalmaybeappropriatéthepatienisathigtrisiforpertussiias
closecontactwith infants,or maynot be ableto receiveanother
vaccinationProvidershouldknowthat shorterintervalsare not
contraindicatatiataccumulatiraatareinforceafetyofthevaccine,
and that there are no concernsaboutimmunogenicityith the
decreaseiitervalPatientsvithtetanus-proneoundshoulaeceive
TdorDPTIMIftheyareyoungethan? yearsandif it hasbeenmore
than5 yearssincetheilastdoseoftetanusoxoidPatientsvhohave
previouslieceivedewelthan3 doseftetanusoxoicandpatients

aged 60 years or older should rd¢&\@50-500 units IM, always in

the oppositeextremityto the toxoid.Adultswithouttetanus-prone
woundsshouldbe givenTd or Tdapif they havepreviouslhave
receivefewethan3 doseftetanusoxoidrif morethanlOyears
havepassedincetheirlastdose . Tdapis preferredo Tdforadults
vaccinateshoreharbyearsarliewhorequiréetanusoxoicaspart
of woundnanagemeiihdwhohavenotpreviouslyeceived dap.
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Tdapsindicatednlyoncetherefordpradultgreviouslyaccinated

with Tdap (afterage 7 years),Td shouldbe usedif a tetanus

toxoideontainingaccinésindicateébrwoundareltisimportario

reviewthe immunizatiostatusof all patientswho presento an

emergencglepartmerfor any care(regardlesef chiefcomplaint).

ImmunizatiosbouldeadministerathalapseofmoreghanlOyears

has occurreasincethe last tetanushoosterlf a patientdoesnot

remember or cannot give a history of immunization, an

immunochromatograptijstickestmaybe appropriatand cost-

efiectivdordeterminingtanusmmunitinthissettingthougltiurther

studyis neededo determintheapplicabilityfthisapproacl” The

ACIPrecommendsccinatioat primarycarevisitsfor adolescents

agedll-12yearsandforadultsaged50yearsyeviewof vaccination

historiesandupdatingftetanuyaccinatiostatusThisisinaddition

torecommendibgostedoseftetanusnddiphtheritoxoicevery

10years.

IN201L and2012the ACIissuedipdatedecommendatiofosthe

useofTdapKeypointéncludethefollowing:

| Timingof TdapafterTd— Pertussisaccinationyhenindicated,
shouldhotbedelayed; Tdahouldeadministeraggardlessf
theintervasincethelasttetanuser diphtheritoxoideontaining
vaccine

| Tdapseinadults-Alladultegedl9yearandoldewhachavenot
yetreceiveddoseofTdashouldeceivasingleloseregardless
oftheintervagincehelastetanuserdiphtheritoxoideontaining
vaccinethenshouldcontinueo receiverd for routinebooster
immunization

[ Woundmanagemerfor adults— A tetanustoxoid—containing
vaccinemay be recommendeds part of standardwound
managemeimadultagedl9yearsandoldeifithasheeratleast
SyearsincdastreceipdfTd;fatetanuboosteisindicated,dap
is preferretb Tdforwoundnanagemeirtadultsagedl9years
andoldewhdhavenotreceiveddapreviously

| Adultsaged65 yearsandolder— Thosewhohaveor anticipate
havingclosecontacwithan infantyoungethan12 monthsand
havenotreceiveddashouldeceivasingleloseofTdappthers
maybegivera singledoseof Tdapnsteaaf Tdif theyhavenot
previouslseceived Tdap; Tdambeadministereggardlessf
theintervasincethelasttetanuser diphtherigoxoideontaining
vaccinef disthergiverforroutindoosteimmunization

| WherfeasibleBoostrighouldheusedoradultmgedSyearand
olderhoweveeitheofthe2 availablgaccineadministerada
person65 yearsor olderis immunogeniand wouldprovide
protectiomndadoseofeithemaybeconsidereghlid

| Pregnanivomerwhohavenotpreviouslyeceived dap- Tdap
shouldeadministeretliringrregnancgyreferablyuringhethird
or latesecondrimestefafter20 weeksgestation)f notgiven
duringoregnancit shoulde givenimmediatejyostpartumif a
boostevaccinatiaesindicateduringrregnancitshouldbegiven
accordingpthesameimdrame

Cr
X
| Pregnanwomenvithunknoworincompletietanusaccination
Toensur@rotectioByvaccinatiom®ntainingtanuandreduced
diphtheritoxoidshouldegivenideallyatOweeks4 weeksand
6-12monthsTdapshouldeplace doseof Td,preferablgluring
thethircorlatesecontrimester
| Undervaccinatezhildrenaged 7-10 years— If thereis no
contraindicatidn pertussivaccinea singledoseof Tdapis
indicatedif additionatlosesof tetanusand diphtherigoxoid--
containingvaccinesare needed,vaccinatedshould proceed
accordingpcatch-uguidanceyithT dappreferredsthefirstdose
Worldwide,neonataltetanusmay be eliminatedby increasing
immunizations womenof childbearingge, especiallypregnant
womenand by improvingnaternitgare. Administratioof tetanus
toxoidwiceduringporegnancid-eweeksapartpreferabliythelast2
trimestergndagairatleas weekdeforaleliverysrecommended
for previouslyunimmunizedravid women.Maternalantitetanus
antibodiesrepassedothefetusandhispassivemmunitigefective
formanymonths.

MEDICAION

MedicatioBummary

Thegoalsof pharmacotheragseto stoptoxinproductiowithirthe

wound, to neutralize unbound toxin, and to control disease

manifestationBrugauisedotreatmusclespasmrigidityandtetanic
seizuresinclude sedative-hypnotiagents, general anesthetics,

centrally acting muscle relaxants, and neuromuscular blocking

Antibiotics are used to prevent multiplicatastrifium tetathius
haltingproductiorand releaseof toxins.Antitoxinsare givento
neutralizenbountbxin.

Vaccines|nactivatedBacterial

ClassSummary
Activémmunizationcreasesesistancminfectioriaccinesonsist
of microorganismar cellularcomponentshat act as antigens.
Administratiaf the vaccinestimulatethe productioof antibodies
withspecifiprotectivpropertieddministeetanusoxoid/accinéor
woundrophylaxi§thevaccinéiistorys unknowwr if feweithan3
tetanugoxoidmmunizatiohavebeeradministered.
Diphtheriaand tetanustoxoids,and acellularpertussisvaccine
(InfanrixAdacelBoostrix)
DaPmaybeadministeradtothedeltoidrmidlaterahighmusclem
childremndadultsininfantsthepreferrediteofadministratiagthe
midlaterathighmusclesThisvaccinggromotesctiveimmunityo
diphtherigdetanusandpertussibyinducingheproductioofspecific
neutralizingntibodieandantitoxindt is indicatedfbractivebooster
immunizatiofor tetanusdiphtheriaand pertussigreventiorior
personsgedl0-64yearsltis thepreferredaccindoradolescents
schedulefdrbooster
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INTERPRETATION I

What Ar e Anaer obic
Micr oor ganisms

« Anaerobic microorganism |
are widespread and very B
important

Do not requireoxygerfor
growth- often extremely
toxic

Defining Anaer  obes

? Facultative anaerobes - can grow in the prese
absence of oxygen

? Obtain energy by both respiration and fermen

? Oxygen not toxic, some use nitrate (NO3-) or
sulphate (SO42-) as a terminal electron accey
under anaerobic conditions

nce or

ation

tor

—allS

Strict Anaer obic Bacteria

? Obligate (strict) anaerobegg
oxygen is toxic to these
organisms, do not use

acceptor

? Archaea such as '
methanogens and Bacteria,
e.g Clostridia, Bacteriodes
etc. etc.

Cr

— 4

X

Culturing of  anaer obes need
special skills

? Culture of anaerobes is extreniielyldifecause
need to exclude oxygen, slow growth and co
growth requirements

? By molecular methods based omid¥/sis and

are diverse

mplex

direct microscopy have shown that anaerobic lacteria

5

T he accepted specimens f or
anaer obic pr ocessingar easf ollo ws:

b\ o
? Sltes Acceptable

specimen

?
? CNS CSEabscess, tissue

Abscess, aspirates,

? Dental/lENT tissues

T he accepted specimens f or
anaer obic pr ocessingar easf ollo ws:

? Needle aspirates
« Local abscess

? Trans tracheal aspirates,
lung aspirates, pleural
v Pulmonary fluid, tissu
? Protected bronchial
washing

Criix
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i — 10
T he accepted specimens f or Why Needle Aspir  ation Pr eferred
anaer obic pr ocessingar easf ollo ws: for Anaer obic Bacteria
: ? Abdominadlbscess aspirate, fluid and B 1
? Ab_domlnal i P Ill.Collection by needle " ’
2 Urinary tract _ USsues . "ortion is preferable thar - P =
2 Genital tract ? Suprapubic bladder aspirate aSp'l;a '°|rt‘ IS pt:e erable . - 1& 5
? Culdocentesis specimen, endonjetrial swab culture because o N
2 Ulcersiwounds,  SWabs bett ival of pathoge... \ @ 1V
%. Aspirate/swab pus from deep pockets gg gfeaﬁgflan/;\:ﬁit? OFfJa oge
2 Others or from under skin flaps that havie specimen
' been decontaminated c) less contamination with
? Deep tissue or bone lesions, blopd, extraneous organism are
bone marrowynovial fluid. often achieved
? Tissues
_ 8 ]
Inter pr eta tion by Physicians B. HANDLING
and Micr obiologists
? The physician who collected the specimen can best evaluate the If a swab must be used, a 2 tube system must be psed
anaerobic culture result. .a1st tub tai b infeee C
? Interpretation of the result should be correlated with the clinical ieelst tube contains swab ini@e CO
findings and how the specimen was collected. iee2nd tube contains PRAS (pre-reduced
? Clinical signs suggesting possible infection with anaerpbes . - .
include the following: anaerobically sterilized culture medig)
1. Foul smelling discharge Specimenshould be placedin anaerobictransport
2. Infection in proximity to a mucosal surface devicewithgasmixture
3. Gas in tissues
4. Negative aerobic cultures of specimens pus cells.
— 9 — 12
Testing f or anaer obes in HANDING AND TRANSPOR T
Routine Pr  actice OF CLINICAL SPECIMENS
? Deep culture tubes can be used to  a " ? The basic principles to remember are

test whether an unknown organisn__ Ve

st br )
. . . . i " Ail-iolt
is anaerobic/facultative or aerobic e ‘CM:W:Q“““""'W‘V“ o

(R0 1S B

2 avoid contamination with the normal microbial

o B,
? Thiglyclolate added to culture “ ik %:g&“ ) flora
mediunpxygemnlyfouncheartop ‘ ‘ I v
where it canftiée from air -pattern i - ‘ M i 2 prompt transport to the laboratory
of colonyformatiosharacteristaf || - l _;‘ iy
H H || alrspace — falze . . . .
g;%%?g’;‘ﬁ@fggg&gﬁgﬁg’;ﬁ b amma;aﬂl:_—; > immediate processing is done.
“ —

thanaerobioacteriarediverse ik i pﬂﬂd-_

[} ) pelndik
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Transpor ting -
Bacteria b - n

i . P aeruginosa  Strict aerobe
? Anaerobic transport tubes and/or devices should always be )
available at the OR and ER. n

? Specimens should be placed

Entencoccus Facultative
Grows aerobic or anaerobic.

* inleak-pro@bntainaewithtighfittingcaps.

* properlabel for identificatiomvith date and time of
collectioshoulcaccompangil specimensubmittebr
culture.

* Putsamplegiroontemperatusghilevaitindgordelivery
to the laboratory. Some anaerobes are killed by

refrigeration. Bacteriodes fragilis
— 14 — 17
Anaer obic culturing Needs Define Obliga te Anaer obes needs
Chemicals and En  vir onment Optimal Methods

* Pyrogalliacid-sodiuhydroxidmethodanbeusedagain 2 Obligate anaerobes
relieson a chemicaleactionto generatean anaerobic ’ :
- ; can be culture in
environmertytacatalystathetharareducinggent - .
special reducing

¥ Anaerobiars(GasPaBystemiresuedoincubatglates media such as ,
in an anaerobi@tmosphereysefulif briefexposureo sodium Thiglyclolate !
oxygeisnotethal or in anaerobe \

chambers and

handled in anaerob
hoods.

—ii5 — 18
Anaer obic Cultur e Methods Displacement of Oxygen

By inert gases like
Hydrogen, Nitrogen,
CarbordioxideorHelium

? Production of a vacuum

2 Displacement of Oxygen

with other gases .
Useoflightedcandle- Use

up Oxygen, but some

Oxygen is left behind
== Vacuum decicator -
= Unsatisfactory

2 Absorption of Oxygen by
chemical or biological
methods

2 By using reducing agents

CTif' X . NOV/DEC
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— 19

sJar

Mclntosh & Filde’

? Hydrogen gas is passed
in

2 Catalyst helps to combing
Hydrogen & 02 edicacip S adimrpat el GaiRc o
(g
2 Reduced Methylene blue
remains colorless if

anaerobiosis is achieved

~ 20
Absorption of O , by Chemical
method

? Pyrogallol

2 Chromium and
sulphuric acid

2 Gas-pak available
commercially

Criix
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Mclintosh & Filde’ s anaer obicJ ar

? Stout glass or metal jar with
alid .

? Lid has an inlet for gas, 4
outlet & 2 terminals

? Alumina pellets coated with
palladium (catalyst) under
the lid

? Inoculated plates kept insid¢ ==
the jar

? Lid is clamped tight

? Air is evacuated

By reducing agents

? Thiglyclolate broth

? Robertsos’Cooked Meat
(RCM) broth contains y
nutrient broth with piece!
of fat-free minced cooke
meat of ox heart.

— 23
A solid or liquid medium maybe used & must
provide an anaer obic en vir onment
Anaer obic Cultur e System

ANAEROBIC JAR
1. Candle Jar
- reduces Cenvironment
-only j¢ CQ tension
2. Gas Pak Jar
a. Palladium aluminum coated
pellets
- catalyst
- chemically reduces,O
- reacts with residual,®
the presence of,ktb form

HO

— 24

Cultur e of strictanaer obes

be removed from medium and for many organisms
sample must be kept entirely anaerobic during
manipulations

? Methanogenic archaea from rumen and sewage
treatment plants killed by even a brief exposurg to O

agent added, stored undetf@e atmosphere

? Medium usually boiled during preparation and redu¢

Crix

? For culture of strict anaerobes all traces of oxygen nLust

ng
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Choosing the Optimal Media

Broth and solid mediashould both be inoculated.The
culturemediashouldincludeanaerobidloodagarplates
enrichedwith substancessuch as brain-heartinfusion,
yeast extract,amino acids, and vitamin K; a selective
mediunsuchaskanamycinrancomycifKVloodagaror
lakedbloodagar;anda brothsuchasbrainheartinfusion
brothwithThiglyclolaterothemreducingagent.

Criix
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Anaerobic Glove Chamber

b. Gas Pak envelope
- generates C@ Hgases
c. Methylene blue strip
- indicator
blue je (+) O
white Uv () O,

Il. Anaerobic Glove Chamber
- close system
- used for premature babies
- e.g. incubator

Ill. RollTube
- has a pedal gas (@) would come out
- place test tube directly to the outlet

— 26

Media ¢ hosen accor ding to
our needs

? The choice of media depends upon the type of
specimen. Some commonly used media include
prereducegbeptone-yeasxtract-glucosérothwhich
is suitable for analysisof volatile products by gas
chromatography; egg yolk agar for detection of
lecithinaseactivity of Clostridiumspp.; cycloserine-
cefoxitin-fructose agar (CCFA) for isolation of
Clostridiumdifficile from stool; and Bacteroidesile
esculin agar for isolation of the Bacteroidesfragilis

group.

- 27

A skilled pla  ting the Medium is
highl y essential

(B) In series 3 of this exampie, notice that well-isolated
colonies of bacteria of twe different types, red and yellow,
have been obtained

— 29

IDENTIFICATION of ANAEROBES

Platesarecheckedat
> 18-2hoursforfastergrowingspeciedike
Cl.PerfringengB.fragilis&dailythereafteupto
> 5-7daysforslowlygrowingspeciedike
Actinomyced;ubacteriun& Propionibacterium
Genusisdeterminethy
- gram stain, cellular morphology, Gas-liquid
chromatography
Speciesdeterminationis based on fermentationof
sugars&otherbiochemicadletermination

— 30

Identifica tion of Anaer obesis Comple X

? The identification of anaerobesis highly complex, and
laboratoriesnay use differentidentificationsystems.Partial
identificationis often the goal. For example there are six
specieftheBactericidegienusthatmaybeidentifiedasthe
Bactericidedragilis groupratherthanidentifiedindividually
Organismsare identifiedby their colonialand microscopic
morphologygrowthonselectivenediapxygertoleranceand
biochemicatharacteristics.
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Allisola tes to the Purified by Sub culturing Antibiotic Sensitivity T esting

? Isolatedbrganismsarealwayssubculturedandthe pureculture
is testedin orderto identifythe organismTheidentificatiorof
anaerobess highlycomplexandlaboratoriesnayusedifferent
identificatiorsystemsPartiaidentifications oftenthegoal For
exampletherearesixspecieoftheBacteroidegyenughatmay
be identified as the Bacteroidesfragilis group rather than
identifiedndividuallyOrganismsreidentifiedby theircolonial
andmicroscopi@xamination.

_ 32
Needs se veral Bioc hemical T ests
for Identifica  tion

Organismsare identifiedby their colonial and microscopig
morphologygrowth on selective mediygen tolerance, and
biochemicatharacteristicsThesancludesugarfermentation
bile solubility esculin,starch,and gelatinhydrolysis,casein
andgelatindigestion catalaselipase,lecithinaseandindole
productionnitratereductionyolatilefattyacidsasdetermineg
by gaschromatographyndsusceptibilityto antibiotics.The
antibioticsusceptibilityprofileis determinedby themicrotube
brothdilutionmethodManyspeciesofanaerobesreresistant
to penicillin,andsomeareresistantto clindamycirandother
commonlysedantibiotics

BOUQUET

.The antibiotic susceptibility r

profile is determinedby the ‘
micro tube broth dilution ;
method. Many species of
anaerobes are resistant to
penicillin, and some are
resistant to clindamycinand
other commonly used
antibiotics

Brain Basers

1. Whatrethedrawbacksfradioimmunoassasystems?
A.Lowsensitivity
B.Disposassuedhealtihazargertainingpradioactivity
C.Oldetechnology
D.Alloftheabove.

2. Whatrethelimitationsof enzymémmunoassagystems?
A .Limitatioofphotometrineasuringnge
B.Lowsensitivitp2ndyeneraticassays
C.Smalledynamitangeandinearity
D.Alloftheabove.

. Whatare the limitations of fluorescenceimmunoassay

systems?
A.Compromiseeénsitivity
B.Backgrourftliorescence
C.Proteiguenching
D.Alloftheabove.

. What are the advantages of chemiluminescence

technology?
A.Goodinearity
B.Goodstability
C.Goodasensitivity
D Alloftheabove.

a'v‘d'e’'adz'a T :™¥3IMSNY
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BOUQUET Wisdom Whispers

i
In Light "Talk
h Lighterin - i To Yourself :
Employee: sir | have not linked - -
_ Once In A Day... AANE
my account to Aadhar. — "‘Ir\l Otherwise E&,
But | still got gas subsidy, You May |
é Miss Meeting g
HR department: that's f""";-:;.a ﬂ An ‘r].
2 "N B
not the gas subsidy. A Excellent Person " |
s '[in this World"
That's your increment!! I\ BN n——

"We are what our
thoughts have made us;

so take care about
what you think. Words

Explaining On Phone...
Boy : Ab My Computer Pe

Right Click Karo...
Girl : Kiya...

Boy : Device Manager Kholo... are se:and.nry,
Girl : Khola... Thoughts |I:'ei they
Boy : Ab Upar Dekho Kya Hai? travel far.

' ing(uates.in

Swami Vivekananda

Girl : “Fan... \;’
~

Angry Boss :- Why Are You Late
for Office Today?

Employee :- Sir My Bmw Didn"t
Come Today.

Boss(Shocking) :- You Come to
Office on o Bmw ?

Employee :- No Sir.!

Bmw Matlb Bartan Maajne Wali..!

4

b iniessernes

— “Learn
1 %;xé everything that
Santa: Oye, tu to Doctor ke is good from
gaas jaane waala tha, kya others, but
bring it in, and
in your own
thodi tabiyat kharab way adsorb it;
do not become
others.”

3-3 :-[D

-Swami
Vivekananda
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TROUBLESHOOTING

Definition
Ananaerobicacteriaulturésamethodisedogrowanaerobesom
aclinicatpecimer®bligatanaerobearebacterighatcaniveonlyin
the absenceof oxygen.Obligateanaerobesre destroyedvhen
exposedo the atmospheréor as brieflyas 10 minutesSome
anaerobesre tolerantto smallamountsof oxygen.Facultative
anaerobearethoseorganismthatwillgrowwithor withoubxygen.
The method®f obtainingpecimengor anaerobicultureandthe
culturingprocedurare performetb ensurehatthe organismare
protecteftfonroxygen.

Purpose
Anaerobioacteriaiultureareperformetbidentifypacteri¢ghatgrow
onlyintheabsencefoxygemndwhichmaycauséhumarinfectiorf
overlookeatkilledyexposurmoxygeranaerobiafectiongsulin
suchseriousconsequencess amputation, organfailure sepsis,
meningitignddeathCulturésrequiretbcorrectlidentiflanaerobic
pathogersndnstitutefectivantibiotiteatment.

Precautions
Itiscruciathatthehealtttareprovidenbtainhesampléorcultureria
aseptictechnique. Anaerobesre commonljoundon mucous
membraneand othersites suchas the vaginaand oral cavity
Thereforespecimenkkelyto be contaminatesiiththeseorganisms
shoulahotbesubmittefbrculturée.g.athroabrvaginadwab)Some
typesof specimenshouldalwaysbe culturedor anaerobe# an
infectionis suspectedThese include abscesseshites, blood,
cerebrospingilidandexudativbodyfluidsdeepyoundsanddead
tissuesThespecimemusbeprotecteffomoxygemuringeollection
andranspogndmusbetransportadthelaboratoiynmediately

Description
Anaerobearenormallfoundvithircertaimreaofthebodybutresult
in seriousnfectionvhentheyhaveaccesgo a normallgterilebody
fluidordeegissuehatspoorlypxygenate&omenaerobeasormally
liveinthecrevicesftheskinjnthenosemouththroatintestineand
vaginalnjuntothesetissuegi.e. cutspuncturgvoundsprtrauma)
especiallgtoradjacento themucousnembraneslowsanaerobes
entryintootherwissteril@reaofthebodyandstheprimargausef
anaerobinfectiorAsecondourcefanaerobinfectionccurgrom
theintroductioof sporesntoa normallgterilesite.Spore-producing
anaerobés/einthesoilandwaterandsporesnaybeintroduceda
woundsspeciallyunctureénaerobiofectionaremostikelytobe
foundn personsvhoareimmunosuppress#msetreatedecently
withbroad-spectruamtibiotics, andpersonsvhohavea decaying
tissuénjuronorneamamucousembranespecialijthesiteisfoul-
smelling.
Somespecimerfsomwhiclanaerobeareikelyobeisolatedre:

| blood

| bile

| bonemarrow
| cerebrospirfalid

| directlungaspirate

Ck :

Cr
tissudiopsyromanormallgterilesite
fluidromanormallgterilesite(likeajoint)
dentahbscess
abdominakpelvi@abscess
knifegunshogrsurgicalvound
severdurn
Someof the specimenthatare not suitabldor anaerobicultures
include:
| coughethroatlischargesputum)
| rectatwab
| nasabrthroaswab
I
I

urethrawab
voidedirine

Specimewollection

Thekeysto efectiveanaerobibacteriaulturesncludecollecting
contamination-frggecimeandprotecting fromoxygerexposure.
Anaerobisacteriaultureshouldbeobtainettomanappropriatgte
withouthe healthcareprofessionalontaminatintpe samplewith
bacteridromthe adjacenskin,mucusmembraneyr tissue Swabs
shouldbe avoidedvhencollectingpecimengor anaerobiculture
becauseottorfiberamaybedetrimentab anaerobefbscessesr
fluidscanbeaspiratedsinga sterilesyringehatisthertightlycapped
toprevengntryofair Tissuesampleshouldbeplacedntoadegassed
bagandsealedprintoa gassedutscrewtopvialthatmaycontain
oxygen-fre@rereducedatulturemediumand tightly capped.The
specimenshouldeplatedasrapidhyaspossibl@ntoculturanedia
thathasheerprepared.

Culture
Cultureshouldeplacedn anenvironmettiatis freeof oxygenat
95°F(35°C)oratleast48 hoursbeforeheplatesareexaminetbr
growthGramstaininds performeon the specimerat the timeof
culturewhilenfectionsanbecausedtbyaerobioranaerobicacteria
ora mixturef both somenfectionkavea highprobabilitgf being
caused by anaerobic bacteria. These infections include brain
abscesses]ung abscessesaspirationpneumoniaand dental
infection®\naerobiorganismsanofterbesuspecteldecausenany
anaerobekavecharacteristinicroscopimorphologiappearance).
For example Bacteroidespp. are gram-negativeods that are
pleomorphiwariablén sizeandshapeandexhibifrregulabipolar
stainingFusobacteriuspp. are oftenpale gram-negativapindle-
shapedodshavingpointecends.Clostridiurapp.are largegram-
positiverodsthat formspores.The locatiorof the spore(central,
subterminakerminalor absent)s a usefutiferentiatharacteristic.
ThepresencefgrowthpxygenolerancegndGranstainresultare
suficiento establisla diagnosisfananaerobimfectiomndbegin
antibiotiteatmemwithadrugappropriatermosanaerobesuchas
clindamycimetronidazotayancomycin.
Gram-negatianaerobeand someof the infectionsheyproduce
includ¢hefollowingenera:
| Bacteroiddthemostommonfpundanaerobesculturesntra-
abdominahfectionsectabbscessesofttissudnfectiondiver
infection)
| Fusobacteriurfabscesseswoundinfectionspulmonaryand
intracraniaifections)
| Porphyromongspiratigpneumoniggriodontitis)
| Prevotell@gntra-abdominmaflectionsoftissuenfections)

NOV/DEC
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Gram-positie@aerobdaacludéhefollowing:
| Actinomycékeadneckpelviénfectionsispiratiopneumonia)
| Bifidobacteriyeminfectiongbdominaifections)
| Clostridium (gas, gangrene, food poisoning, tetanus,
pseudomembranacodtis)
| Peptostreptococcus (oral, respiratory, and intra-abdominal
infections)
| Propionibacterigghuninfections)
Theidentificatiasfanaerobeshighlycomplexandaboratoriesay
usediferentidentificatiosystemsPartiaidentificatiois oftenthe
goal Forexampleherearesixspecie®ftheBacteroidegenughat
maybeidentifiedstheBacteroiddsagiligroupathethandentified
individuallprganismareidentifiethy theircoloniahndmicroscopic
morphologygrowthon selectivemedia, oxygentolerance and
biochemicatharacteristic¥heseincludesugarfermentatiorhile
solubilityesculinstarch and gelatinhydrolysissaseinand gelatin
digestiongatalaseljpase]ecithinasegndindoleproductiomitrate
reductiowplatiléattyacidsasdetermindaygaschromatograpand
susceptibilityo antibioticsThe antibioticsusceptibilitprofileis
determineby the microtubérothdilutiormethodManyspecieof
anaerobesre resistanto penicillinand some are resistanto
clindamycandothecommonlysedntibiotics.

Diagnosis/Preparation

The healthcare providershouldtake specialcare to collecta
contamination-frepecimenAll proceduresnust be performed
asepticallyrhehealthcareprofessionalhocollectshe specimen
shouldepreparetbtaketwosamplesyneforanaerobiculturend
oneforaerobiculturesincet is unknowmwhethethepathogenan
growwithor withouxygenIn additionhealthcare professionals

The
Crux
Aftercare

Inthecaseofveirpuncturéoranaerobiglooctulturesjirecpressure
shouldbeapplietbtheveirpunctursiteforseveraninutesruntithe
bleedinghas stopped An adhesivebandagemay be applied,if
appropriatéswellingrbruisingccursicecanbeappliedothesite.
For collectiorof specimenstherthanblood,the patientand the
collectiorsite shouldoe monitoredor any complicatiorsfterthe
procedure.

Risks

Specialcare mustbe takenby the healthcare team obtaining,
transportingndpreparinghe specimefioranaerobiculturePoor
methodologyaydelayheidentificatiafthebacteriunmayellowthe
patient'sonditiotodeterioratendmayrequire¢hepatientoprovide
more samplesthan would otherwisebe required.Patientsmay
experiencberuisingdiscomfortr swellingtthecollectiositewhen
tissuebloodorothefluidsareobtained.

Results
NegativeesultsvillshownopathogengrowtlinthesamplePositive
resultsvillshowgrowththeidentificatioof eachspecifibacterium,
andtsantibiotisusceptibilipyofile.

Patieneducation

A healthcareteammembeshouldexplairthe specimeitollection
procedurtothepatientif thepatients seriouslifl, theteammember
shouldexplainthe procedureo the patient'samilymembersThe
patienandhisor herfamilyshouldinderstanthatbecauséacteria
needtimeto growin thelaboratorgeveratiaysmaybe requiredor
bacteriundentification.

should document any antibiotics that the patient is currently taking and

anymedicatonditiorthatouldnfluencgrowttofbacteria.

NOV/DEC
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| isawash

L 1 1 L L L 3000

FEATURES

* Liquid Crystal Display with operational keys. * Bottom wash.

* Unique washing system compatible with all plates. * Storage of 100 wash programs.

* Built-in shaker with adjustable time and grade. * Liquid surface detecting system with auto-alarm.
* Self-maintenance on Power On/Off. * 10 different plate settings.

* Plate washing, Strip washing and strip-skip washing. * Incubation at ambient temperature.

* Programmable soak time, wash cycle and wash volume. < Easy-to-operate Ul.

* Cross wash. * Rust free cabinet.
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Fax: (0832) 2458544. E-mail: sales@tulipgroughsie WWitmlipgroup.com
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