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Outline 

 Dinamica della risposta immunitaria in corso di infezione 

latente;  

 Valutazione del rischio in pazienti sottoposti a terapie 

immunosoppressiva; 

 Valutazione del rischio nella popolazione pediatrica; 
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Latent Infection Immunopathology 

Multiplication and 

release of AFB. 

Dissemination to 
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• The Ghon complex was considered the “sanctuary” of Mtb and destruction 

of this old lesion would result in bacteria replication and spread, tissue 

damage and TB reactivation. 

 

• Encapsulated lesions isolated from LTBI subjects were shown to be 

microbiologically sterile (Mtb could not be cultured) and a higher bacterial 

viability was observed in fibrotic and caseous lesions or from tissue 

homogenates from unaffected portions of the lung (Bishai WR Lancet 

2000); 
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• M. tuberculosis can persist 

intracellularly in lung tissue without 

histological evidence of tuberculous 

lesions. 

 

• M. tuberculosis DNA is situated not only 

in macrophages but also in other non-

professional phagocytic cells.  

 

• These findings contradict the dominant 

view that latent organisms exist in old 

classic tuberculous lesions, and have 

important implications for strategies 

aimed at the elimination of latent and 

persistent bacilli. 
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Neyrolles et al., PLoS One, 06 

“Given the abundance and the wide 

distribution of the adipose tissue throughout 

the body, our results suggest that this tissue, 

among others, might constitute a vast 

reservoir where the tubercle bacillus could 

persist for long periods of time, and avoid 

both killing by antimicrobials and 

recognition by the host immune system.” 
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Evidences indicate that during latent infection, the tubercle bacilli 

resides in many different tissues, that are not associated with the 

site of primary infection. 

Latent Infection TB Disease 

Multiplication and 

release of AFB. 

Dissemination to 

other organs 

Host immune response. 

Granuloma 

Reactivation 

20-50% 

5-10% 

90-95% 

5-10% 

infection 

7 



What are the metabolic states during infection? 

• Hypoxic, nutrient 

starvation, NO, CO; 

 

• Dormancy (dos regulon); 

 

• Resuscitation (rpf); 

Drug Metabolically 
active bacilli 

Dormant bacilli 

Isoniazid +++ - 

Rifampicin +++ + 

Metronidazole - ++ 

Pyrazinamide + +++ 8 
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 Isoniazid is active against actively replicating organisms and yet reduces 

TB risk in those with “LTBI”; 

 

 Isoniazid preventive therapy entails 6-12 months of therapy for good 

efficacy, possibly suggesting the pool of “latent” mycobacteria cycle 

through phases of metabolic activity and replication over time; 
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• 33 Mtb isolates from nine 

macaques were sequenced; 

INH preventive monotherapy 
(IPT) for LTBI appears to be 

associated with INH 
resistance 
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“We found a similar mutation rate during latency as during active disease 

or in logarithmically growing culture over the same period of time” 
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 Rischio di comparsa di 

resistenza all’INH nei casi 

di profilassi; 

 

 La profilassi quasi mai 

“sterilizza” dall’infezione.  

Rischio di riattivazione di 

un ceppo resistenze; 
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Young D. (2009) Trends in Microbiology 17 (5) 
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 Risk of developing active TB in patients with “LTBI” varies considerably over 

time, suggesting that latent infection is a heterogeneous state; 

 

 A significant proportion of patients with a microbiologically proven 

pulmonary TB identified by prevalence surveys have no symptoms; 

 

 Mycobacterial lesions within tissues from the same individual may represent a 

wide spectrum, ranging from sterility to multi-bacillary disease; 
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DIRETTA 

INDIRETTA 

TB  
ATTIVA 

TB 
LATENTE 

Microbiologica 

Immunologica 

 

 TST (PPD) 

 

 IGRAs (RD1) 

• QFT 

• TBspot 
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clears infection 
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Acquired effective immune response 
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IGRA+/TST-, then IGRA reverts 

negative 

Active TB 

Latent 
Infection 

Host immune response controls Mtb replication, prevents overt 

disease, yet live bacilli persist in tissues for decades 

IGRA+/TST+ 

Host immune response fails to control Mtb replication 

and active disease ensues  

IGRA+/TST+ 
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Spectrum of TB infection 

 Quale è il significato clinico dell’eterogeneità dell’infezione 

tubercolare? 

 E’ possibile individuare parametri immunologici che 

possano descrivere questa complessità? 

 E’ possibile individuare i soggetti con aumentato rischio di 

sviluppare malattia attiva? 
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Gruppi con aumentato rischio per lo sviluppo di TB 

 Bambini (< 5 anni); 

 Soggetti immunocompromessi (HIV, etc.); 

 Soggetti da sottoporre a farmaci immunodepressivi 

(cortisone, chemioterapie, farmaci biologici, etc.); 
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Un test IGRA positivo indica la presenza di linfociti T effettori e 

quindi di antigeni RD1 disponibili in vivo  
 

Infezione con M. tuberculosis 
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Four heat shock proteins dominate the composition of 

PPD (solubility and immunological activity); 

 

Variance among different PPD preparations in the 

relative amount of certain antigens (for instance EsxB!!!) 

and in the DTH responses elicited in guinea pigs; 
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Discordance between TST and IGRAs results cannot simply be 

explained by differences in specificity.  These assays appear to 

reflect different aspects of immune sensitization which are 

incompletely understood; 
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STORIA NATURALE DELLA TB 



 

 Quale test per fare diagnosi di TB latente? 

 E’ possibile individuare i soggetti con aumentato rischio per lo 

sviluppo di TB attiva? 

 Quale significato dare al valore di IFN-gamma? Cut-off in 

pazienti trattati con anti-TNF? 

 Come e quando iniziare la profilassi? 

 Quale è il significato delle conversioni/reversioni? 

 Quale è il rischio di (nuova) infezione durante il trattamento 

con biologici? 

 E’ importante il monitoraggio dell’infezione (tra i negativi)? 

Sommario 
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 I bambini sono particolarmente suscettibili allo sviluppo della 

TB attiva a seguito di infezione con M. tuberculosis; 

 Aumentato rischio di manifestazioni della malattia 

particolarmente gravi (disseminata, meningea); 

 Importanza di una rapida ricerca dei contatti ed attivazione 

della profilassi nei bambini infetti; 

 

La diagnosi di TB nei bambini 
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Diagnosi delle infezioni da M. tuberculosis 

INFEZIONE 

INFEZIONE 

LATENTE 

TB ATTIVA 

(MALATTIA) 
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Il sospetto di TB emerge tenendo conto di numerosi parametri: 

 

• Clinici; 

• Epidemiologici; 

• Categorie a rischio; 



Donald PR, et al (2010) Lancet 375 
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 Il cambiamento del quadro epidemiologico in Italia richiede 

l’adozione di nuovi strumenti di controllo e prevenzione; 

 Aumentata attenzione in particolari popolazioni; 

 Rischio di microepidemie; 

 Gestione del problema da un punto di vista non solo 

sanitario; 

La TB nei bambini 
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• Succo gastrico o altro materiale; 

• Metodi colturali e molecolari; 

• Terapia completa; 

MICROBIOLOGICA 

• TST o IGRA;  

• Ricerca dei contatti; 

• Profilassi; 

IMMUNOLOGICA 

Diagnosi delle infezioni da M. tuberculosis 

INFEZIONE 

INFEZIONE 

LATENTE 

TB ATTIVA 

(MALATTIA) 
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• The results of this study indicate that TST and QTF tests are both effective in children with 

active TB, although QFT showed a higher sensitivity compared with TST, 97% versus 

93.4%, respectively. QTF was also superior to TST when different age groups were 

considered  

 

• Fifty children (23.4%) were diagnosed with active TB despite no overt sign or symptoms of 

disease, in line with recent findings that indicate that up to1 in 4 TB patients is symptom-

free at the time of diagnosis. These results further highlight the challenging task of defining 

active TB and to distinguish it from the latent form of the disease.  
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D’Alfonso P., Delogu G. et al  unpublished 

T cell responses against M. tuberculosis 

antigens in a child with TB 
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• Succo gastrico o altro materiale; 

• Metodi colturali e molecolari; 

• Terapia completa; 

MICROBIOLOGICA 

• TST o IGRA;  

• Ricerca dei contatti; 

• Profilassi; 

IMMUNOLOGICA 
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Evidence to recommendations 

 

• Because of their underdeveloped immune system, children would be more likely 

to develop active and more serious disease if they had latent infection. 

• This risk is greater in children aged under 5 years. 

• The evidence presented that determined the negative predictive values of the 

tests was of very low quality.  

• It was agreed that most paediatricians would choose to treat a high-risk child if 

they had a positive Mantoux test and negative IGT because there was very 

limited evidence to suggest that a negative IGT could completely exclude 

infection.  

• The difficulty of phlebotomy and obtaining enough blood in children was 

discussed, generally in those under five years of age and especially when they 

are under two years.  

• Indeterminate IGT results occur more frequently in younger children.  

• The GDG was of the view that IGTs perform less well in younger children.  

• The group also agreed that careful consideration should be given to high-risk 

young children, especially those aged under 5 years because false-negative 

results could have substantial implications.  
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According to the Pediatric Tuberculosis Collaborative Group, 

preventive therapy is also required for TST negative children <5 

years of age who are in close contact with an infectious adult until 

re-evaluation. 



Meet-the-Expert 

Cost-efficient diagnosis of tuberculosis: culture, molecular techniques and immunological markers 
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 I test IGRA mostrano una sensibilità e specificità superiore per 

la diagnosi di TB attiva anche nei nella popolazione pediatrica; 

 La % di indeterminati è sicuramente molto bassa; 

 E’ importante che vengano eseguiti e pubblicati i risultati di 

studi condotti specificamente nella popolazione pediatrica; 

 Limiti della TST in particolare nella popolazione pediatrica; 

Sommario 
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