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Optimization of laboratory strategyOptimization of laboratory strategy

StrategiesStrategies shouldshould be be developeddeveloped adaptingadapting

�� the the evolutionevolution of the of the technologytechnology
�� the the populationpopulation of of patientspatients servedserved ((childrenchildren, , 
elderlyelderly, and , and immunocompromisedimmunocompromised patientspatients))
�� the the resourcesresources availableavailable ((infrastructureinfrastructure, staff, , staff, 
fullfull--time service or service time service or service limitedlimited duringduring
some hourssome hours--dayday/some /some daysdays--week)week)
�� the the numbernumber and nature of the agentsand nature of the agents thatthat
can be can be coveredcovered. . 

Ieven, M. J Clin Virol. 2007



Tonukari NJ. http://www.academicjournals.org

SerologicalSerological versus versus molecularmolecular diagnosisdiagnosis

RecentRecent advancesadvances in in biotechnologybiotechnology and and 
molecularmolecular biologybiology havehave playedplayed a a 
significantsignificant rolerole in the in the developmentdevelopment of of 
rapidrapid, , specificspecific and and sensitivesensitive assaysassays for for 
directdirect diagnosisdiagnosis. . 



Reevaluation of serological testsReevaluation of serological tests

The The availabilityavailability of the of the veryvery sensitive sensitive 
NAATS NAATS hashas in in recentrecent yearsyears put the put the oftenoften--
usedused serologicalserological teststests in in theirtheir right right 
perspectiveperspective..

SerologicSerologic teststests can can nevernever offeroffer an an earlyearly
diagnosisdiagnosis and are and are thereforetherefore ratherrather an an 
epidemiologicalepidemiological thanthan a a diagnosticdiagnostic tooltool..

Ieven, M. J Clin Virol. 2007



LaboratoryLaboratory diagnosisdiagnosis of of 
leptospirosisleptospirosis



PCR PCR hashas manymany advantagesadvantages in the in the earlyearly diagnosisdiagnosis of of 
leptospirosisleptospirosis,  and can ,  and can easilyeasily be be usedused for for diagnosingdiagnosing
leptospirosisleptospirosis..

Wangroongsarb P, et al. J Trop Med Parasitol 2005.

LaboratoryLaboratory diagnosisdiagnosis of of 
leptospirosisleptospirosis

PCR can PCR can detectdetect leptospiralleptospiral DNA DNA aboutabout 1 1 
or 2 or 2 daysdays postpost--infectioninfection, , whilewhile antibodyantibody
and culture can be and culture can be detecteddetected from from bloodblood
afterafter 7 7 daysdays and 7and 7--30 30 daysdays postpost--
infectioninfection, , respectivelyrespectively. . 



http://www.hpa.org.uk

UK National Standard Methods
for Microbiology Investigations
UK National Standard Methods
for Microbiology Investigations



�� Pneumonia in Pneumonia in immunocompetentimmunocompetent adultsadults

�� Pneumonia in Pneumonia in immunocompromisedimmunocompromised adultsadults

�� EncephalitisEncephalitis

�� SexuallySexually TransmittedTransmitted InfectionsInfections ((STIsSTIs))

MolecularMolecular microbiologymicrobiology,,
pathologypathology orientedoriented



At At presentpresent therethere isis stillstill a a greatgreat deficit in deficit in 
the the etiologicetiologic diagnosisdiagnosis of LRTI.of LRTI.
In In mostmost studiesstudies more more thanthan 50%50% of of casescases
remainremain withoutwithout an an etiologicetiologic diagnosisdiagnosis..

LRTI LRTI etiologicaletiological diagnosisdiagnosis: : 
the the realreal problemproblem

Ieven, M. J Clin Virol. 2007



DuringDuring recentrecent yearsyears a a considerableconsiderable
numbernumber of of previouslypreviously unknownunknown
respiratoryrespiratory agentsagents werewere discovereddiscovered
whosewhose in vitro in vitro culture culture isis veryvery slow or slow or 
eveneven unrealizedunrealized..
Ieven, M. J Clin Virol. 2007

LRTI: a challenge for LRTI: a challenge for 
diagnostic microbiologydiagnostic microbiology



SeeplexSeeplex ®®
RV 15 ONE STEPRV 15 ONE STEP

Parainfluenza virus 1Parainfluenza virus 1
Parainfluenza virus 2Parainfluenza virus 2
Parainfluenza virus 3Parainfluenza virus 3
Adenovirus A/B/C/D/EAdenovirus A/B/C/D/E
Coronavirus 229E/NL63Coronavirus 229E/NL63

Coronavirus OC43Coronavirus OC43
Rhinovirus A/B/C Rhinovirus A/B/C 
Influenza A virusInfluenza A virus
RSV ARSV A
RSV BRSV B

Bocavirus 1/2/3/4Bocavirus 1/2/3/4
Influenza B virusInfluenza B virus
Parainfluenza virus 4Parainfluenza virus 4
EnterovirusEnterovirus

M.pneumoniaeM.pneumoniae
C.pneumoniaeC.pneumoniae
L.pneumophilaL.pneumophila
S.pneumoniaeS.pneumoniae
H.influenzaeH.influenzae
B.pertussisB.pertussis

Dual Priming Dual Priming 
Oligonucleotide Oligonucleotide 

technology technology 
(Seegene)(Seegene)



Multiplex PCRMultiplex PCR
for for bacteriabacteria
((ifif neededneeded))



Multiplex PCRMultiplex PCR
for for bacteriabacteria and/orand/or
fungi (fungi (ifif neededneeded))



EncephalitisEncephalitis hashas over 100 over 100 causescauses
includingincluding viralviral infectionsinfections ((the the majoritymajority), ), 
infectioninfection associatedassociated with with otherother
microorganismsmicroorganisms, and immune, and immune--mediatedmediated
conditionsconditions. . 

The encephalitis syndromeThe encephalitis syndrome

http://www.hpa.org.uk



Multiplex PCR Multiplex PCR 
for for bacteriabacteria and/or fungiand/or fungi

((ifif neededneeded))



An An estimatedestimated 340 340 millionmillion new new casescases of of 
sexuallysexually transmittedtransmitted infectionsinfections ((STIsSTIs) are ) are 
acquiredacquired annuallyannually throughoutthroughout the worldthe world, , 
makingmaking thesethese infectionsinfections an an importantimportant
public public healthhealth and and economiceconomic concernconcern..

McGowin CL, Anderson-Smits C. PLoS Pathog 2011.

STIs: the problemSTIs: the problem



The The rapidlyrapidly advancingadvancing technologytechnology of of 
modernmodern molecularmolecular microbiologymicrobiology hashas
greatlygreatly improvedimproved ourour understandingunderstanding
of the of the epidemiologyepidemiology of of sexuallysexually
transmittedtransmitted infectionsinfections and the and the 
etiologyetiology and and pathogenesispathogenesis of the of the 
diseasesdiseases theythey cause.cause.

Martin DH. Curr Infect Dis Rep 2008

New views through the prism New views through the prism 
of molecular microbiologyof molecular microbiology……



Trichomonas vaginalisTrichomonas vaginalis
Ureaplasma urealyticumUreaplasma urealyticum
Ureaplasma parvumUreaplasma parvum

Chlamydia trachomatis Chlamydia trachomatis 
Neisseria gonorrhoeaeNeisseria gonorrhoeae
Mycoplasma genitaliumMycoplasma genitalium
Mycoplasma hominisMycoplasma hominis

New views through the prism New views through the prism 
of molecular microbiologyof molecular microbiology……

3.5 hours3.5 hours



M.genitaliumM.genitalium
U.urealyticumU.urealyticum

M.genitaliumM.genitalium

Cervicitis and urethritisCervicitis and urethritis



CervicitisCervicitis: : etiologyetiology

�� WhenWhen an an etiologicetiologic organismorganism isis isolatedisolated in in 
the the presencepresence of of cervicitiscervicitis, , itit isis typicallytypically
C.trachomatisC.trachomatis or or N.gonorrhoeaeN.gonorrhoeae. . 
�� CervicitisCervicitis alsoalso can can accompanyaccompany
trichomoniasistrichomoniasis and and genitalgenital HSVHSV. . 
�� MoreoverMoreover,, M. M. genitaliumgenitalium shouldshould be be 
consideredconsidered an an etiologicetiologic agent of agent of cervicalcervical
inflammationinflammation and and upperupper tracttract diseasedisease
syndromessyndromes, , includingincluding PID.PID.
Workowski KA et al. CDC Sexually Transmitted Diseases Treatment Guidelines. MMWR 2010; 17 (59): 1-110.



�� NongonoccocalNongonoccocal urethritisurethritis (NGU) (NGU) isis causedcaused
by by C.trachomatisC.trachomatis in 15%in 15%––40% of 40% of casescases and and 
M.genitaliumM.genitalium inin 15%15%––25% of 25% of casescases..
�� T. T. vaginalisvaginalis, HSV, and adenovirus, HSV, and adenovirus alsoalso can can 
cause NGU, cause NGU, butbut the the realreal contributioncontribution isis difficultdifficult
to estimate. to estimate. 
�� EntericEnteric bacteriabacteria havehave beenbeen identifiedidentified asas an an 
uncommonuncommon cause of NGU.cause of NGU.

Workowski KA et al. CDC Sexually Transmitted Diseases Treatment Guidelines. MMWR 2010; 17 (59): 1-110.

UrethritisUrethritis: : etiologyetiology



CervicitisCervicitis : : 
�� M. M. genitaliumgenitalium shouldshould bebe consideredconsidered an an etiologicetiologic
agent of agent of cervicitiscervicitis and and upperupper genitalgenital tracttract diseasedisease
syndromessyndromes, , includingincluding PID.PID.

UrethritisUrethritis ::
�� M. M. genitaliumgenitalium isis a cause a cause of a of a significantsignificant numbernumber of of 
NGU NGU casescases (15(15--25%).25%).
�� U.urealyticumU.urealyticum ““maymay bebe”” associatedassociated with NGU.with NGU.
�� OtherOther MycoplasmaMycoplasma speciesspecies asas etiologicetiologic agents of agents of 
NGU NGU are are inconsistentinconsistent.
Workowski KA et al. CDC Sexually Transmitted Diseases Treatment Guidelines. MMWR 2010; 17 (59): 1-110.

MycoplasmasMycoplasmas infectionsinfections



The The genusgenus UreaplasmaUreaplasma containscontains twotwo
speciesspecies, , U. U. urealyticumurealyticum and and U. U. parvumparvum. . 
OnlyOnly U.urealyticumU.urealyticum maymay be be associatedassociated
with NGU.with NGU.
Workowski KA et al. CDC Sexually Transmitted Diseases Treatment Guidelines. MMWR 2010; 17 (59): 1-110.



M. parvum o U.urealyticum?

Dal confronto tra risultato colturale e molecolare:
� 70% Mycoplasma parvum

� 15% Ureaplasma urealyticum
� 15% M. parvum + U.urealyticum

Camporese A et al. Dati non pubblicati.



Microbiology optimization:Microbiology optimization:
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