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Il tipo di patogeni coinvolti nelle LRTI Il tipo di patogeni coinvolti nelle LRTI 
èè ampio e con varie sensibilitampio e con varie sensibilitàà agli agli 
antibiotici e costituisce una grande antibiotici e costituisce una grande 
sfida per la diagnostica sfida per la diagnostica 
microbiologicamicrobiologica

K. Loens. JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 2009,



There have been a large number of publications 
looking at the possibility of predicting the aetiological the possibility of predicting the aetiological 
agent from theagent from the cclinical featureslinical features at presentation; 
however, while certain symptoms and signs are certain symptoms and signs are 
more common with specific pathogensmore common with specific pathogens, none allow none allow 
accurate accurate differentiationdifferentiation..

There are no characteristic features on the chest no characteristic features on the chest 
radiographradiograph in CAP that allow confident prediction of 
the causative organism

British ThoracicBritish Thoracic Society Society guidelines forguidelines for the management of community the management of community acquired pneumoniaacquired pneumonia in in adultsadults: : 
updateupdate 20092009



1. Identification of pathogens and antibiotic 
sensitivity patterns permits selection of optimal selection of optimal 
antibiotic regimens.antibiotic regimens.

2.Targeted and narrow-spectrum antibiotic 
therapy limits drug costs, the threat of limits drug costs, the threat of 
antibiotic resistance and adverse drug antibiotic resistance and adverse drug 
reactions reactions such as C difficile-associated 
diarrhoea.

3.Specific pathogens have public health or public health or 
infection control infection control significancesignificance, including 
legionella, psittacosis, C burnetii, influenza A 
and multiresistant organisms.

British ThoracicBritish Thoracic Society Society guidelines forguidelines for the management of community the management of community acquired pneumoniaacquired pneumonia in in adultsadults: : 
updateupdate 20092009



Microbiological investigations allow monitoring 
of the spectrum of pathogens causing CAP over spectrum of pathogens causing CAP over 
time.time.

Without the accumulated information available Without the accumulated information available 
from these culture results, from these culture results, trends in antibiotic trends in antibiotic 
resistanceresistance are more difficult to track, and are more difficult to track, and 
empirical antibiotic recommendations are less empirical antibiotic recommendations are less 
likely to be likely to be accurateaccurate..

Local reccomandations for empiric antibiotic therapyLocal reccomandations for empiric antibiotic therapyLocal reccomandations for empiric antibiotic therapy

IDSA/ATS Guidelines for CAP in Adults IDSA/ATS Guidelines for CAP in Adults •• CID 2007:44 (Suppl 2) CID 2007:44 (Suppl 2) •• S27S27



The Importance of Initial Empiric 

Antibiotic Selection
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Adequate init. antibiotic Inadequate init. antibiotic

(Alvarez(Alvarez--Lerma F. Intensive Care Med 1996;22:387Lerma F. Intensive Care Med 1996;22:387--94) 94) 

(Rello J, Gallego M, Mariscal D, et al. Am J Respir Crit Care MedRello J, Gallego M, Mariscal D, et al. Am J Respir Crit Care Med 1997;156:1961997;156:196--2000)2000)

(Luna CM, Vujacich P, Niederman MS et al. Chest 1997;111:676(Luna CM, Vujacich P, Niederman MS et al. Chest 1997;111:676--685)685)

(Kollef MH and Ward S. Chest 1998;113:412(Kollef MH and Ward S. Chest 1998;113:412--2020)

(Clec(Clec’’h C, Timsit Jh C, Timsit J--F, De Lassence A et al. Intensive Care Med 2004;30:1327F, De Lassence A et al. Intensive Care Med 2004;30:1327--1333)1333)

p <.05p <.05**

** ** ** **



Almost all of the major decisions Almost all of the major decisions 
regarding management of CAP, regarding management of CAP, 
including diagnostic and treatment including diagnostic and treatment 
issuesissues, revolve around the initial revolve around the initial 
assessment of severityassessment of severity.

IDSA/ATS Guidelines for CAP in Adults IDSA/ATS Guidelines for CAP in Adults •• CID 2007:44 (Suppl 2) CID 2007:44 (Suppl 2) •• S27S27



Score per determinare gravitScore per determinare gravit àà
delle CAPdelle CAP

�� PSIPSI
� Molto popolare
� Predittivo della mortalità
� Necessari più di 20 parametri
� Difficile da applicare fuori dall’ospedale

�� CRB 65CRB 65 (confusione, atti Respiratori > 30/(confusione, atti Respiratori > 30/ minmin , , 
ipotensione, etipotensione, et àà > 65)> 65)
� Più utile e comodo in comunità



British ThoracicBritish Thoracic Society Society guidelines forguidelines for the management of community the management of community acquired pneumoniaacquired pneumonia in in adultsadults: : updateupdate 20092009



CAP severity assessment should CAP severity assessment should 
be based in three key points: be based in three key points: 

��a pneumoniaa pneumonia--specific score, specific score, 
��biomarkers, biomarkers, 
��and clinical judgment.and clinical judgment.

J.M.J.M.PereiraPereira. . Semin Respir Crit Care Med.Semin Respir Crit Care Med. 2012 2012 JunJun;33(3);33(3)





appropriatezzaappropriatezza

It has always been recognized thatIt has always been recognized that the the useuse
of of a a diagnosticdiagnostic test test is an interventionis an intervention. A . A 
diagnosticdiagnostic test test should be requestedshould be requested only only 
whenwhen a a question is being posedquestion is being posed and and when when 
there is evidence thatthere is evidence that the the result will provide result will provide 
an answer toan answer to the the questionquestion..

C. P. Price. C. P. Price. Clin ChemClin Chem 46, No. 8, 200046, No. 8, 2000





General investigations are General investigations are not not 
necessarynecessary for the majority of for the majority of 
patients with patients with CAPCAP who are who are 
managed in the community. managed in the community. 

British ThoracicBritish Thoracic Society Society guidelines forguidelines for the management of community the management of community acquired pneumoniaacquired pneumonia in in adultsadults: : 
updateupdate 20092009



For patients with low severity CAP low severity CAP the 
extent of microbiological investigations microbiological investigations 
should be guided by clinical factors guided by clinical factors 
(age, comorbid illness, severity 
indicators), epidemiological factors and 
prior antibiotic therapy. [A]

British ThoracicBritish Thoracic Society Society guidelines forguidelines for the management of community the management of community acquired pneumoniaacquired pneumonia
in in adultsadults: : updateupdate 20092009



Mild pneumonia admitted Mild pneumonia admitted 
to hospital due to other to hospital due to other 

reasons eg coreasons eg co --morbiditiesmorbidities
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Culture and 
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Blood

Blood
culture



Moderate / Severe Moderate / Severe pneumoniapneumonia
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The collection of diagnostic samples The collection of diagnostic samples 
(respiratory, urine and blood) should be (respiratory, urine and blood) should be 
carried out carried out before the administration of before the administration of 
antimicrobialsantimicrobials in order to increase the in order to increase the 
likelihood of a microbiological likelihood of a microbiological 
diagnosis but initiation of treatment diagnosis but initiation of treatment 
should not be delayed in severe cases. should not be delayed in severe cases. 



Gram stains on sputum specimens may be Gram stains on sputum specimens may be 
used for used for determining the quality of the determining the quality of the 
specimenspecimen

It may It may not be appropriate not be appropriate to identify to identify 
organisms if gross organisms if gross contamination with contamination with 
oropharyngeal flora oropharyngeal flora isis evident. evident. 
The main limitation is the difficulty to obtain The main limitation is the difficulty to obtain 
goodgood--quality, purulent sputum. Many quality, purulent sputum. Many 
pneumonia patients do not produce pneumonia patients do not produce sputumsputum, , 
particularly older patientsparticularly older patients VALIDAZIONE 

VALIDAZIONE 

PREANALITICA

PREANALITICA

K. Loens. JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 2009



IfIf the the patient is immunopatient is immuno --competentcompetent ,,
report poor qualityreport poor quality or or salivary specimenssalivary specimens



Gram stain can also be used to predict the likely to predict the likely 
pathogenspathogens by their characteristic appearance

Care must be taken in interpreting a Gram-stained 
sputum smear as the use of antimicrobials use of antimicrobials may render 
organisms, which are visible in the smear, non-viable.

All aspects of specimen appearanceAll aspects of specimen appearance, Gram stain and 
culture together with the clinical condition of the patient 
need to be considered.





Culture remains a Culture remains a cornerstone cornerstone 
of the diagnostic techniquesof the diagnostic techniques, as , as 
it can provide information about it can provide information about 
antibiotic antibiotic susceptibilitysusceptibility..

K. K. StralinStralin. . International Journal of Antimicrobial Agents 31 (2008)International Journal of Antimicrobial Agents 31 (2008)



The The resultresult of of microbiologic microbiologic investigations in the investigations in the 
clinical setting of critically ill patients clinical setting of critically ill patients led to a led to a 
change in therapy change in therapy in approximately 40% of in approximately 40% of 
cases (and in 75% of patients in whom the cases (and in 75% of patients in whom the 
etiology was identifiedetiology was identified).).



A sterile cultureA sterile culture fromfrom the the lower lower 
respiratory tractrespiratory tract of of an intubated an intubated 
patientpatient, in the , in the absenceabsence of a of a recent recent 
changechange in in antibiotic therapyantibiotic therapy, , isis strong strong 
evidence that evidence that pneumonia is not pneumonia is not 
presentpresent, and , and an extrapulmonaryan extrapulmonary site site 
of of infection should be consideredinfection should be considered..

ATS/IDSA. Am J Respir Care Med. 2005.



SamplesSamples of of lower respiratory tract secretions lower respiratory tract secretions 

should be obtained from all patients with should be obtained from all patients with 

suspectedsuspected HAP, and HAP, and should be collected should be collected 

before antibiotic changesbefore antibiotic changes. . SamplesSamples can can 

include include an an endotrachealendotracheal aspirate, aspirate, 

bronchoalveolar lavage samplebronchoalveolar lavage sample, or , or protectedprotected

specimen specimen brush samplebrush sample ((LevelLevel IIII).).

Guidelines forGuidelines for the Management of the Management of Adults withAdults with HospitalHospital--acquiredacquired, , 
VentilatorVentilator--associatedassociated, and , and HealthcareHealthcare--associated Pneumoniaassociated Pneumonia. . 
AmAm J J Respir CritRespir Crit Care Care Med VolMed Vol 171. 2005171. 2005



The The specificityspecificity of of bronchoscopy forbronchoscopy for the the 
diagnosisdiagnosis of LRTI of LRTI is notis not high high becausebecause of of 
contamination withcontamination with the upper the upper airwayairway floraflora

Diagnostic accuracy is improved byDiagnostic accuracy is improved by the the 
useuse of a of a protectedprotected specimen specimen brushbrush (PSB)(PSB)
and and BAL.BAL.

K. K. LoensLoens. JOURNAL OF CLINICAL MICROBIOLOGY, . JOURNAL OF CLINICAL MICROBIOLOGY, JanJan. 2009,. 2009,



�� ATS/IDSA. ATS/IDSA. AmAm J J RespirRespir Care Care MedMed. 2005. 2005

�� K. K. LoensLoens. JOURNAL OF CLINICAL MICROBIOLOGY, . JOURNAL OF CLINICAL MICROBIOLOGY, JanJan. 2009. 2009

SampleSample CutCut --offoff SensitivitySensitivity SpecificitySpecificity

BrushBrush (PSB)(PSB) ≥≥ 101033 33 33 –– 100%100% 50 50 ––100%100%

BALBAL ≥≥ 101044 42 42 ––93%93% 45 45 ––100%100%

EndotrachealEndotracheal
aspirateaspirate
more more representative representative 
samples thansamples than the PSB, the PSB, 
which samples onlywhich samples only a single a single 
bronchial segmentbronchial segment

≥≥ 101066 3838--82%82% 7272--85%85%

The The diagnostic thresholddiagnostic threshold toto discriminate discriminate infection from infection from 
colonization colonization variesvaries withwith the the technique usedtechnique used..



FagonFagon JY JY etet al al forfor the VAP Trial the VAP Trial GroupGroup. . Ann Intern Ann Intern MedMed. 2000. 2000

ClinicalClinical
management: management: 

qualitative qualitative culturescultures of of 
endotracheal endotracheal 

aspirates aspirates 

Invasive 
management : 

quantitative cultures
of protected
specimen 

bronchoalveolar 
lavage samples

a strategy based on 
quantitative 
bronchoscopic specimen 
cultures has beneficial 
effects: improved early 
survival, fewer early 
organ failures, and less 
antibiotic use.



Blood culturesBlood cultures

�� Two blood culturesTwo blood cultures should be obtained as early as should be obtained as early as 
possible in the disease and before any antibiotic possible in the disease and before any antibiotic 
treatment is started. treatment is started. 

�� A direct A direct correlationcorrelation was found between the was found between the 
severityseverity of pneumonia and blood culture positivity of pneumonia and blood culture positivity 
raterate

�� S. pneumoniae is identified in approximately 60% S. pneumoniae is identified in approximately 60% 
of positive blood cultures and Haemophilus of positive blood cultures and Haemophilus 
influenzae in various percentages from 2 to 13%.influenzae in various percentages from 2 to 13%.

•• Waterer, G. W. et al.. Waterer, G. W. et al.. RespirRespir. . MedMed. . 2001; 2001; 9595::7878––8282
•• K. K. LoensLoens. JOURNAL OF CLINICAL MICROBIOLOGY, . JOURNAL OF CLINICAL MICROBIOLOGY, JanJan. 2009.. 2009.



MultiplexMultiplex PCRPCR

The The SeptiFast test is more sensitive SeptiFast test is more sensitive in the in the 
detection of relevant blood pathogens in VAP detection of relevant blood pathogens in VAP 
than the blood culture. than the blood culture. 

VALUE OF LIGHTCYCLER SEPTIFASTVALUE OF LIGHTCYCLER SEPTIFAST®® IN DETECTION OF VENTILATORIN DETECTION OF VENTILATOR--
ASSOCIATED PNEUMONIAASSOCIATED PNEUMONIA

A.A. Kalenka, J. Timm, S. Schmid, G. Beck.Kalenka, J. Timm, S. Schmid, G. Beck.-- ESICM ESICM --Vienna 2009Vienna 2009



S. S. pneumoniaepneumoniae

ControlloControllo



S. S. pneumoniaepneumoniae

A. J. A. J. BlaschkeBlaschke. CID 2011:52 (. CID 2011:52 (SupplSuppl 4)4)

RapidRapid immunochromatographic immunochromatographic 
test detecting the group C test detecting the group C 
polysaccharide cell wall antigen polysaccharide cell wall antigen 
common to all pneumococcal common to all pneumococcal 
strainsstrains in urine and other in urine and other 
biological fluidsbiological fluids

Sensitivity: 77%–88%
Specificity: 67%–100% 
SensitivitySensitivity: 77%: 77%––88%88%
SpecificitySpecificity: 67%: 67%––100% 100% 

It can give positive results in It can give positive results in 
healthy children with carriage of healthy children with carriage of 
pneumococci and of other closely pneumococci and of other closely 
related Streptococcus speciesrelated Streptococcus species

Thus, it is necessary to use this Thus, it is necessary to use this 
test in conjunction test in conjunction with other with other 
diagnostic modalitiesdiagnostic modalities..



F. F. AndreoAndreo. . Eur J Clin Microbiol Infect Dis (2009) 28:197Eur J Clin Microbiol Infect Dis (2009) 28:197––201201

Persistence of Persistence of S. pneumoniaeS. pneumoniae urinary antigen urinary antigen 
excretionexcretion after after pneumococcal pneumoniapneumococcal pneumonia



�� Investigations for legionella pneumoniaInvestigations for legionella pneumonia are are 
recommended for recommended for all patients withall patients with high high severityseverity
CAPCAP, , for other for other patients with specific risk factorspatients with specific risk factors
and and for all patients withfor all patients with CAP CAP during outbreaksduring outbreaks..

�� This assay principally detects infection withThis assay principally detects infection with L L 
pneumophila serogrouppneumophila serogroup 11. . 

�� AntigenuriaAntigenuria can can be detected as early asbe detected as early as 1 day 1 day 
after after onsetonset of of symptomssymptoms and and persists for days to persists for days to 
weeksweeks. . 

LegionellaLegionella



LegionellaLegionella PCRPCR combined with urinary antigencombined with urinary antigen testing is likely testing is likely 
to beto be the best the best initial testing strategy initial testing strategy that will detect all that will detect all 
Legionella Legionella speciesspecies and and provide results withinprovide results within a time a time frame that frame that 
will affect clinicalwill affect clinical management.management.

D. R. D. R. MurdochMurdoch. MEDICAL MICROBIOLOGY . MEDICAL MICROBIOLOGY •• CID 2003:36CID 2003:36



Atypical pathogensAtypical pathogens

•• Mycoplasma pneumoniaeMycoplasma pneumoniae: : younger patientsyounger patients, , prior prior 
antibioticsantibiotics, , less multisystem involvementless multisystem involvement..

•• Chlamydophila pneumoniaeChlamydophila pneumoniae: : longer durationlonger duration of of symptomssymptoms
beforebefore hospital hospital admissionadmission, , headacheheadache

•• M. M. pneumoniaepneumoniae, and , and toto a a lesser extentlesser extent C. C. pneumoniaepneumoniae, , 
maymay precipitate precipitate an attackan attack of of asthmaasthma or or exacerbate exacerbate 
existing asthmaexisting asthma..

•• Some Some patients who have recently hadpatients who have recently had M. M. pneumoniaepneumoniae
CAP CAP developdevelop postpost--CAP CAP asthma which may be permanentasthma which may be permanent..

B. A. B. A. CunhaCunha. . Clin Microbiol InfectClin Microbiol Infect 2006; 12 (2006; 12 (SupplSuppl. 3): 12. 3): 12––2424



Atypical pathogensAtypical pathogens
�� The The outpatient setting isoutpatient setting is the area the area where atypical where atypical 

pathogenspathogens are are quantitativelyquantitatively more more important than important than 
their typicaltheir typical CAP CAP counterpartscounterparts..

�� The The atypical pneumonias requireatypical pneumonias require a a different different 
therapeutic approach than that for typical CAPstherapeutic approach than that for typical CAPs. . 

�� The treatment of The treatment of M. M. pneumoniaepneumoniae and and C. C. 
pneumoniaepneumoniae CAP CAP is importantis important, , not becausenot because of the of the 
severityseverity of the of the illnessillness, , but if forbut if for no no other reasonother reason, , to to 
decrease communicabilitydecrease communicability and and to decreaseto decrease postpost--
CAP CAP asthmaasthma

B. A. B. A. CunhaCunha. . Clin Microbiol InfectClin Microbiol Infect 2006; 12 (2006; 12 (SupplSuppl. 3): 12. 3): 12––2424



Atypical pathogensAtypical pathogens

B. A. B. A. CunhaCunha. . Clin Microbiol InfectClin Microbiol Infect 2006; 12 (2006; 12 (SupplSuppl. 3).. 3).

GivenGiven the high the high sensitivitysensitivity and and specificityspecificity of of 
nucleicnucleic acid acid amplification techniquesamplification techniques ((NAATsNAATs), ), 
NAATsNAATs are the are the preferred diagnostic procedures preferred diagnostic procedures 
forfor the the diagnosisdiagnosis of of M. M. pneumoniaepneumoniae and and C. C. 
pneumoniaepneumoniae

TThe he best best specimen specimen for for M.M. pneumoniaepneumoniae and and C. C. 
pneumoniaepneumoniae detection are detection are nasopharyngealnasopharyngeal
aspirate or aspirate or nasopharyngeal swab nasopharyngeal swab since since 
inhibitorsinhibitors in sputum occur frequently and may be in sputum occur frequently and may be 
difficult to eliminatedifficult to eliminate





No clinical algorithm exists to 
discern clearly the cause of 
pneumonia.

No clinical algorithm exists to 
discern clearly the cause of 
pneumonia.

Respiratory viruses usually follow Respiratory viruses usually follow 
seasonal patternsseasonal patterns of of activityactivity and are and are 
most likely tomost likely to cause cause pneumonia pneumonia 
during those timesduring those times..



PerchPerchéé diagnosi di infezione virale?diagnosi di infezione virale?
The The knowledgeknowledge of of whichwhich virus or virus or viruses isviruses is/are /are presentpresent and and 
who has had closewho has had close contact contact maymay guide guide for prophylaxisfor prophylaxis or or useuse
of of antiviral agentsantiviral agents..

�� IfIf a a child with chronic cardiac disease has an increased child with chronic cardiac disease has an increased 
riskrisk of of catchingcatching RSV, RSV, then palivizumabthen palivizumab can can be be 
administered to preventadministered to prevent more severe more severe complications complications 
fromfrom RSV RSV infectioninfection..

�� The treatment of the influenza virus The treatment of the influenza virus infection increase infection increase 
survivalsurvival in in persons whopersons who are at high are at high risk for risk for 
complicationscomplications and and mortality duringmortality during influenza.influenza.

It is clear that It is clear that rapidrapid and accurate and accurate diagnosis is central diagnosis is central to to 
such therapy decisionssuch therapy decisions..

K. K. TempletonJ ournalTempletonJ ournal of of Clinical VirologyClinical Virology 40 40 SupplSuppl. 1 (2007) S2. 1 (2007) S2––S4 S4 



•• In In childrenchildren, for detection by PCR of respiratory , for detection by PCR of respiratory 
viruses viruses nasopharyngeal aspirates nasopharyngeal aspirates are generally are generally 
deemed the specimen of choice because both deemed the specimen of choice because both 
nasal and nasopharyngeal mucus samples are nasal and nasopharyngeal mucus samples are 
gathered.gathered.

•• In In adultsadults, transnasal , transnasal nasopharyngeal flocked swabsnasopharyngeal flocked swabs
also have high virus detection rates.also have high virus detection rates.

•• LowerLower--respiratory specimens respiratory specimens have obvious have obvious 
advantagesadvantages for establishing the cause of for establishing the cause of 
pneumonia because they come from the site of pneumonia because they come from the site of 
infection.infection.

O. O. Ruuskanen etRuuskanen et al.al. www.thelancet.com Vol 377 April 9, 2011www.thelancet.com Vol 377 April 9, 2011

UTMUTM--RT medium  are 

RT medium  are well well 

suited for the detection

suited for the detection

of respiratory viruses by PCR.

of respiratory viruses by PCR.





ParainfluenzaParainfluenza virus 1virus 1
ParainfluenzaParainfluenza virus 2virus 2
ParainfluenzaParainfluenza virus 3 virus 3 
AdenovirusAdenovirus A/B/C/D/EA/B/C/D/E
CoronavirusCoronavirus 229E/NL63229E/NL63

CoronavirusCoronavirus OC43OC43
RhinovirusRhinovirus A/B/CA/B/C
Influenza A virusInfluenza A virus
RSV ARSV A
RSV BRSV B

BocavirusBocavirus 1/2/3/41/2/3/4
Influenza B virusInfluenza B virus
MetapneumovirusMetapneumovirus
ParainfluenzaParainfluenza virus 4virus 4
EnterovirusEnterovirus

Multiplex PCR
Single gene target PCR 
Multiplex PCR
Single gene target PCR 







Detection of Detection of several virusesseveral viruses
�� For childhood pneumoniaFor childhood pneumonia, , twotwo or or three virusesthree viruses have been have been 

detecteddetected in 10in 10––20% of 20% of childrenchildren..

�� SpecificallySpecifically, , human bocavirus is detected frequentlyhuman bocavirus is detected frequently in in 

association with other respiratory virusesassociation with other respiratory viruses

�� Detection of a virus in the Detection of a virus in the nasopharynx could represent nasopharynx could represent 

coincidentalcoincidental upperupper--respiratory infectionrespiratory infection or a or a pneumonia pneumonia 

pathogen pathogen ??

�� In one In one studystudy, , viral coviral co--infections were associated withinfections were associated with more more 

severe severe pneumoniapneumonia than werethan were single single infectionsinfections, , when rateswhen rates of of 

admission were lookedadmission were looked atat
No No colonisation for 

colonisation for virusvirus



Bacterial coBacterial co--infectioninfection in influenza A in influenza A 
H1N1 H1N1 PneumoniaPneumonia

C. C. Cilloniz etCilloniz et al.Journal of al.Journal of InfectionInfection (2012) (2012) 6565, 223, 223ee230230



TAT diagnosi polmoniteTAT diagnosi polmonite
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1 h1 h
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1 1 --2 2 ggggSepsi Sepsi 
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4 h4 h
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ChlamydophilaChlamydophila, , 

Legionella Legionella 
3 h3 h
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1/2 h1/2 h



G.W. G.W. WatererWaterer. . Am J Respir Crit Care Med. 2011Am J Respir Crit Care Med. 2011
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