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InfectiousInfectious problemsproblems in in atheltesatheltes : : pp
anan overviewoverview

InfectionInfection conditionsconditions constituteconstitute a  a  
significantsignificant proportionproportion ofof thosethose problemsproblemssignificantsignificant proportionproportion ofof thosethose problemsproblems
thatthat hinderhinder athleteathlete--recreationalrecreational or elite, or elite, 
hh jj t i i  t i i  i ii i   titiwhowho enjoysenjoys training training exercisingexercising , , competingcompeting

or or performingperforming..



InfectiousInfectious deseasedesease relatedrelated
withwith ImmunityImmunity system  system  

InfectiousInfectious are  are  stronglystrongly relatedrelated toto the the 
ImmunityImmunity system system 

Sport Sport activityactivity representsrepresents a a preventionpreventionSport Sport activityactivity representsrepresents a a preventionprevention
forfor CardioCardio V V deseasedesease , , butbut hashas anan impact impact 

alsoalso toto the the ImmunityImmunity system system alsoalso toto the the ImmunityImmunity system system 
An inadeguate training can An inadeguate training can havehave a  a  g gg g

negative negative effecteffect on the on the immunologicalimmunological
system  system  system  system  



EffectsEffects ofof Sport Sport activityactivity in in EffectsEffects ofof Sport Sport activityactivity in in 
ImmunologicalImmunological system system 

EXERCISE EXERCISE 
GH  ,GH  ,CatecolaminsCatecolamins

CortisolCortisolCortisolCortisol

Stress 
Decrease of energy

(glicogen) 
Muscles microtraumal eventsMuscles microtraumal events
(Citochine, macrofagi) 



ImmunologicalImmunological system system 



ImmunologicalImmunological system system ImmunologicalImmunological system system 

Immune system is a collection of biologicalImmune system is a collection of biological
process whitin an organism that protects

against diseaseagainst disease

CellularCellular ImmunityImmunityCellularCellular ImmunityImmunity
LinfocitiesLinfocities T,B T,B 

H lH l I itI itHumoralHumoral ImmunityImmunity



EffectsEffects ofof Sport Sport activityactivity in in EffectsEffects ofof Sport Sport activityactivity in in 

ImmunologicalImmunological system system gg yy

St lSt l l t dl t d tt th  th  litlit d d StronglyStrongly relatedrelated toto the the qualityquality and and 
quantityquantity ofof the  the  exerciseexercise

LinfocitiesLinfocities

AfterAfter 45 min  intense 45 min  intense physicalphysical activityactivity

CD8CD8--S S increaseincrease 20%20%
N t lN t l kill  kill  llll ii (6 (6 )   )   NaturalNatural killer killer cellscells increaseincrease(6 (6 vvvv)   )   



ImmunityImmunity and moderate and moderate ImmunityImmunity and moderate and moderate 
physicalphysical activityactivityp yp y yy

The  The  riskrisk ofof infectioninfection decreasedecrease withwith
h  h  l ll l ff h i lh i l i ii ithe the levellevel ofof physicalphysical activityactivity

Moderate Moderate activityactivity isis associatedassociated withwithModerate Moderate activityactivity isis associatedassociated withwith
a a decreasedecrease ofof a a riskrisk ofof infectioninfection

((IgAIgA levellevel   nutritionnutrition and and ((IgAIgA levellevel, , nutritionnutrition and and 
pshycologicalpshycological effectseffects) ) 

Regular Regular exerciseexercise determinedetermine anan
incresaeincresae ofof IgAIgA levellevel in saliva in saliva gg



ImmunityImmunity and High and High levellevel ofofyy gg
exerciseexercise

h    h    ffff ffThe positive  The positive  effecteffect ofof exerciseexercise isis notnot
recognizablerecognizable in intense sport in intense sport activityactivity( ( 

runnersrunners are are mainlymainly exsposureexsposure) ) 
GenerallyGenerally duringduring intense training intense training itit hashasGenerallyGenerally duringduring intense training intense training itit hashas

beenbeen describeddescribed a more common a more common tendencytendency
toto the  the  infectiousinfectioustoto the  the  infectiousinfectious

A A temporarytemporary immunodeficiencyimmunodeficiency isis presentpresent
InfectiousInfectious episodiesepisodies in in runnersrunners beforebefore and and afterafter Los Los 

Angeles  Angeles  marathonmarathon. J Sport . J Sport MedMed 1990 ;30:3161990 ;30:316--28   28   



DoesDoes exerciseexercise predispose predispose DoesDoes exerciseexercise predispose predispose 
toto the  the  infectionsinfections??

PedersenPedersen and and BruungsgaardBruungsgaard (1995)(1995)
Intense  Intense  exerciseexercise reducesreduces the the lymphocytieslymphocyties

in in bloodblood and the  and the  functionfunction ofof the  naturale the  naturale 
killer killer mainlymainly responsibleresponsible forfor viricidalviricidal and and 

antitumorantitumor activityactivity ..
ScretoryScretory( ( mucosalmucosal) ) isis alsoalso impairedimpaired and and 

thesethese chamgeschamges create a create a windowwindow ofof
opportunityopportunity overover a a periodperiod ofof anan hourhour or or twotwo

forfor pathogenicpathogenic microorganismmicroorganism



PhysicalPhysical activityactivity and and infectiousinfectiousPhysicalPhysical activityactivity and and infectiousinfectiousPhysicalPhysical activityactivity and and infectiousinfectiousPhysicalPhysical activityactivity and and infectiousinfectious

Moderate Moderate amountamount ofof exerciseexercise
maymay bebe protectiveprotective? ? yy pp



The impact The impact ofof infectiousinfectiousThe impact The impact ofof infectiousinfectious
diseasedisease on on exerciseexercise capacitycapacity

EvaluationEvaluation byby VO2 VO2 maxmaxvaluationvaluation byby VOVO maxmax

US US MilitaryMilitary AcademyAcademyUS US MilitaryMilitary AcademyAcademy

An An investigatoninvestigaton on on AerobicAerobic capacitycapacity afterafter athleteathletegg p yp y
hashas contractedcontracted infectiousinfectious mononuleosismononuleosis

The The authorsauthors foundfound no no differencesdifferences amongamong the the 
groupsgroups analyzedanalyzed regardingregarding the V02 the V02 maxmax   ThisThisgroupsgroups analyzedanalyzed regardingregarding the V02 the V02 maxmax . . ThisThis
supportsupport the the hypothesishypothesis thatthat ifif oneone isis afebrileafebrile isis
possiblepossible toto beginbegin anan aerobicaerobic programprogram soonsoon .  .  pp gg p gp g



InfectiousInfectious diseasedisease in in athletesathletesInfectiousInfectious diseasedisease in in athletesathletes

Upper Upper pulmonarypulmonary tracttractUpper Upper pulmonarypulmonary tracttract
GastrointestinalGastrointestinal tracttract

P lP l d d C diC di i f tii f tiPulmonaryPulmonary and and CardiacCardiac infectiousinfectious
UrinaryUrinary tracttract infectiousinfectiousyy

SkinSkin infectiousinfectious
ViralViral infectiousinfectiousViralViral infectiousinfectious

The sport medicine  The sport medicine  physicianphysician playsplays anan importantimportant rolerole in in pp p yp y p yp y pp
recognizingrecognizing, , appropriatelyappropriately treatingtreating, , designingdesigning preventionprevention

strategiesstrategies forfor , and , and makingmaking returnreturn--toto--activityactivity decisionsdecisions forfor athletesathletes
whowho havehave infectiouinfectiouss



EffectsEffects ofof exerciseexercise duringduring anangg
infectiousinfectious

ExerciseExercise duringduring mildmild infectousinfectous havehave no no 
ffffeffecteffect

Viremia Viremia increaseincrease withwith high  high  levellevel ofofViremia Viremia increaseincrease withwith high  high  levellevel ofof
exerciseexercise

T t tT t tTreatmentTreatment
AntisthaminesAntisthamines
DegongestantsDegongestants

ExpettorantExpettorantExpettorantExpettorant
VitaminVitamin and and mineralmineral supportsupport



SpecialSpecial considerationsconsiderations in in 
thl tthl tathletesathletes

SusceptibilySusceptibily ofof infectioninfection increaseincrease duringduringSusceptibilySusceptibily ofof infectioninfection increaseincrease duringduring
precompetitionprecompetition phasesphases and and duringduring the the 

i di t  t  i di t  t  titititiimmediate post  immediate post  competitionscompetitions . 

SympthomsSympthomsSympthomsSympthoms
feverfever

skinskin rashrashskinskin rashrash
headacheheadache

nauseanausea
coughcoughcoughcough

conjunctivitisconjunctivitis



HowHow toto followfollow upupHowHow toto followfollow‐‐upup

A A tt tt ii ii id did d bb titi ffA A returnreturn toto exerciseexercise isis guidedguided byby cessationcessation ofof
feverfever ( 14 ( 14 daysdays) ) 

IfIf systemicsystemic sympthomssympthoms, , particularlyparticularly feverfever and and 
raisedraised HR are HR are presentpresent, the , the restrest fromfrom exerciseexercise isis

paramountparamount . . 
The The initialinitial stagesstages ofof resumptionresumption ofof exerciseexercise, , gg pp ,,

moderate moderate aerobicaerobic exerciseexercise isis recomendedrecomended toto
stimulatestimulate the immune   the immune   responseresponse ..pp

As the As the patientpatient tollerate tollerate thisthis exerciseexercise, the  , the  
durationduration and and intensityintensity maymay bebe increasedincreased   untilluntilldurationduration and and intensityintensity maymay bebe increasedincreased, , untilluntill

full full returnreturn toto normalnormal training  training  occursoccurs.  .  



Upper Upper PulmonaryPulmonary TractTractpppp yy
InfectiousInfectious

GeneralGeneral considerationsconsiderations
ThisThis isis the the mostmost common site common site ofof

infectiousinfectious in in humanshumansinfectiousinfectious in in humanshumans
TrasmissionTrasmission byby dropletdroplet inalationinalation and and 

saliva saliva 
Virus Virus Virus Virus 

The  The  incidenceincidence inceaseincease in in certaincertain
sportssports( ( particularlyparticularly water sport) water sport) 



URTI and sport URTI and sport URTI and sport URTI and sport 
SeveralSeveral linkslinks havehave
bb d t t dd t t dbeenbeen demosntrateddemosntrated
amongamong exerciseexercise , , 

immune  system  and immune  system  and 
RiskRisk ofof URTIURTI

AbAbinfectiousinfectious . . 
High High levellevel ofof sport sport isis

relatedrelated withwith anan

AboveAbove averageaverage

relatedrelated withwith anan
increaseincrease in in 

susceptbilitysusceptbility ofof
infectiousinfectious   

AverageAverage

infectiousinfectious , , 
converselyconversely moderate moderate 

activityactivity hashas beenbeen
i di d tt

BelowBelow averageaverage
accompainedaccompained toto

anedoctalanedoctal
episoepisodiesdies

gg

SedentarySedentary ModerateModerate VeryVery High High 
pp

AmountAmount and  and  intensityintensity ofof exerciseexercise



PharyngitisPharyngitisPharyngitisPharyngitis

EtiologyEtiology : : ViralViral
((AdenovirusAdenovirus,,EnterovirusEnterovirus,,CoxsackieCoxsackie,Herpes,Herpes((AdenovirusAdenovirus,,EnterovirusEnterovirus,,CoxsackieCoxsackie,Herpes ,Herpes 

virus, EBV, HIV) virus, EBV, HIV) 

B t i lB t i l (( ll ))BacterialBacterial: (: (StrpetococcusStrpetococcus,, ,, ClamidieClamidie) ) 

Non Non BacterialBacterial:  :  MycoplasmaMycoplasmaNon Non BacterialBacterial:  :  MycoplasmaMycoplasma

ItIt couldcould bebe associatedassociated withwith otitisotitis
didi i itii iti d i  d i  media,media,sinusitissinusitis and pneumonia and pneumonia 



Si itiSi itiSinusitisSinusitis

SinusitisSinusitis isis a a veryvery common common infectioninfection   SinusitisSinusitis isis a a veryvery common common infectioninfection, , 
accounting accounting approximatelyapproximately 4,6% .4,6% .

AnatomicalAnatomical anomaliesanomalies and and allergiesallergies
representrepresent the the substratesubstrate toto induce the induce the pp

sinusitissinusitis forfor the  the  reductionreduction ofof the the 
clearanceclearance ofof the  the  foreingforeing material  material  clearanceclearance ofof the  the  foreingforeing material  material  



Eti l  Etiology 

The The mostmost common common organismsorganismsThe The mostmost common common organismsorganisms
involvedinvolved are are aerobicaerobic bacteriabacteria

StreptococcusStreptococcus, , HemophilusHemophilusStreptococcusStreptococcus, , HemophilusHemophilus
InfluentaeInfluentae, , BranhamellaBranhamella catharraliscatharralis



OtitiOtiti ttOtitisOtitis externaexterna

OtitisOtitis externaexterna or” or” swimmerswimmer earear” ” isis anan
i f tii f ti ff th   th   t lt l l l infectioninfection ofof the  the  externalexternal earear canal canal 

frequentlyfrequently affectingaffecting individualsindividuals involvedinvolved
in in sportssports withwith repetitiverepetitive water water exposureexposure

or or mechamicalmechamical trauma .trauma .
The  The  mostmost commonlycommonly isolatedisolated organismsorganisms

are Gramare Gram negative ( negative ( PseudomonasPseudomonasare Gramare Gram--negative ( negative ( PseudomonasPseudomonas
AerouginosaAerouginosa) ) 



SympthomsSympthoms ofof OtitisOtitis externaexternaSympthomsSympthoms ofof OtitisOtitis externaexterna

The  The  typicaltypical presentingpresentingThe  The  typicaltypical presentingpresenting
complainscomplains forfor otitisotitis externaexterna are are 
otalgia  otalgia  prurituspruritus and and purulentpurulentotalgia , otalgia , prurituspruritus and and purulentpurulent

dischargedischarge



ConjuctivitisConjuctivitis

ConjuctivalConjuctival inflammationinflammation maymay bebe due due ConjuctivalConjuctival inflammationinflammation maymay bebe due due 
toto allergiesallergies, , toxictoxic insultinsult, or , or infectioninfection

Vi lVi l   b t i lb t i lViralViral or or bacterialbacterial

The  The  mostmost commonlycommonly involvedinvolved
bacterialbacterial organismorganism are are bacterialbacterial organismorganism are are 

staphylococcusstaphylococcus aureusaureus epidermidisepidermidis



MononucleosisMononucleosis (EBV) (EBV) MononucleosisMononucleosis (EBV) (EBV) 

In In industrializedindustrialized countriescountries aroundaround 50% 50% ofof
EBV EBV infectiousinfectious occuroccur priorprior totoEBV EBV infectiousinfectious occuroccur priorprior toto

adolescenceadolescence ..
I  I  ll i ii i d d In In lowerlower socioeconomicsocioeconomic groupsgroups and and 

developingdeveloping countriescountries , EBV  sieropositive  , EBV  sieropositive  p gp g pp
ratesrates approachapproach 90%  90%  byby the  the  ageage ofof 10 10 

yearsyears . . yearsyears . . 



M l iM l i (EBV) (EBV) MononucleosisMononucleosis (EBV) (EBV) 

Herpes Herpes viridaeviridae familyfamilyHerpes Herpes viridaeviridae familyfamily
TrasmissionTrasmission withwith contactcontact and and 

i f tii f ti ff h lh l llll  B  B infectiousinfectious ofof oropharyngealoropharyngeal cellscells or B or B 
lymphocytieslymphocyties ..

AfterAfter anan incubationincubation ofof 3030--50 50 daysdays
the the sympthomssympthoms appearappearthe the sympthomssympthoms appearappear



ComplicationsComplications in in MononucleosisMononucleosisComplicationsComplications in in MononucleosisMononucleosis

SplenicSplenic : : rupturerupture
H t l iH t l i   l til ti i    i    HeamatologicHeamatologic : : aplasticaplastic anemia  , anemia  , 

haemolytichaemolytic
NeurologicNeurologic : : encephalitisencephalitis

RespiratoryRespiratory: URTI: URTIRespiratoryRespiratory: URTI: URTI
CardiacCardiac : : DisturbanceDisturbance ofof conductionconduction

RenalRenal : GNF : GNF 
G t i t ti lG t i t ti l   H tiH tiGastrointestinalGastrointestinal : : HepatiesHepaties



CrucialCrucial periodperiod ofof EBV  EBV  pp
infectiousinfectious

The  acute The  acute phasephase ofof thisthis ilnessilness resolvesresolves
overover 3 3 weeksweeks periodperiod ..overover 3 3 weeksweeks periodperiod ..

AfterAfter thisthis periodperiod the  the  athletesathletes can  can  
graduallygradually increaseincrease the  the  activityactivityg yg y yy

TT hh ilil l ll l ff fit   d fit   d ToTo reachreach preilnesspreilness levellevel ofof fitness  and fitness  and 
competitivnesscompetitivness , , howeverhowever the the athletesathletes

maymay requirerequire 22--3 3 monthsmonths



UrinaryUrinary tracttract infectiousinfectious



U iU i t tt t i f tii f tiUrinaryUrinary tracttract infectiousinfectious

PredisposingPredisposing factorsfactors
DecreaseDecrease ofof naturalnatural barriersbarriers

IncreaseIncrease exposureexposure toto colonizationcolonization ofofIncreaseIncrease exposureexposure toto colonizationcolonization ofof
the the periuretralperiuretral area  area  withwith pathogenicpathogenic

organismorganism..
In women the  In women the  menopausalmenopausal periodperiodIn women the  In women the  menopausalmenopausal periodperiod

decreasedecrease the  the  resistanceresistance toto
contaminationcontaminationcontaminationcontamination



UrinaryUrinary tracttract infectiousinfectious

PredisposingPredisposing factorsfactors

DehydrationDehydrationyy
ObstructionObstruction

ProstaticProstatic HypertrophyHypertrophy
Trauma Trauma Trauma Trauma 



UrinaryUrinary tracttract infectiousinfectiousUrinaryUrinary tracttract infectiousinfectious

CystitisCystitis
E idid itiE idid itiEpididymitisEpididymitis

UrethritisUrethritis
ProstatisProstatis

P l f itiP l f itiPyelonefritisPyelonefritis



Sport Sport specificspecific riskrisk forfor UTI UTI Sport Sport specificspecific riskrisk forfor UTI UTI 

BicyBicy--relatedrelated geniturinarygeniturinary problemsproblems
and and oftenoften the  the  bacterialbacterial infectiousinfectious isis

associatedassociated withwith the  the  fungalfungal infectiousinfectiousassociatedassociated withwith the  the  fungalfungal infectiousinfectious



Sport Sport specificspecific riskrisk forfor UTI UTI Sport Sport specificspecific riskrisk forfor UTI UTI 

AthletesAthletes withwith SpinalSpinal CordCord InjuriesInjuries
becausebecause therethere isis a a gentourinarygentourinarybecausebecause therethere isis a a gentourinarygentourinary

refluxreflux
M hM h d  d  l hl hMarathonMarathon and  and  ultramarathonultramarathon



ReturnReturn toto partecipationpartecipationReturnReturn toto partecipationpartecipation

Athl tAthl t h ldh ld bb f b ilf b il ff 24 24 48 48 AthletesAthletes shouldshould bebe afebrileafebrile forfor 24 24 --48 48 
hourshours ..

H d tiH d ti tt tt bb t k    t k    HydrationHydration mustmust toto bebe take  care take  care 


