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INFEZIONE TUBERCOLARE LATENTE

L'infezione ldétente da Mycobactenum tuberculosis
complex e un’infezione “sub-atimoza” da dzawilii

tubercolari ssaraa segni almai, Hadtbeioddogeci o
radiologici o sisittiami dii makatiia meamfesta.

Tipicamente:soggetto carotesst ttldszonliimomo o \GERA
positivo ed uoaa radiografia deé¢| torace mommae. Ao
essere um contatto nodto di umn precedente dli
tubercolosi.



PERCHE’ L'ITBL?

5-10% 1-2%

Primi 5 anni Resto della vita



SPECIAL ARTICLE

Priorities for the Treatment of Latent
Tuberculosis Infection in the United States

C. Robert Horsburgh, Jr, M.D

Table 3. Relative Risk of Reactivation Tuberculosis among Persons
with Medical Conditions That Impair Immune Control of M. tuberculosis.*

Relative Risk
Condition Study (95% Cl)
Advanced HIV infection Pablos-Mendez et al *7 9.9 (8.7-11.3)1
Moss et al .26 9.4 (3.5-25.1)
Old, healed tuberculosis  Ferebee 3 Ferebee et al 22 5.2 (3.4-8.0)
Chronic renal failure Pablos-Mendez et al 27 2.4 (21-2.8)1
Infliimab therapy Keane et al 23 20 (0.7-5.5)7
Poorly controlled diabetes  Pablos-Mendez et al *7 1.7 {15-2.2)7
Silicosis Cowie2® 1.7 (1L3-21)7
Corbett et al 3@ 1.3 (11-17)7

Kleinschmidt and Churchyardst 1.2 {1.0-1.5)7

Underweight (=10 percent  Palmer et al * Edwards etal*® 1.6{1.1-2.2)
below narmal)

Gastrectomy Thorn et al 32 1.4(11-1.9)
Steiger et al 33 1.3 (1L2-14)7

M EWNGL | MED 35020 WWW.NEIM.ORG  Ma¥Y 13, 2004



E’ POSSIBILE RIDURRE IL RISCHIO
DI AMMALARSI?
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UN PROBLEMA DI SISTEMA

Rischio Efficacia Aderenza Efficacia
di del al dell’ NNT
malattia | trattamento | trattamento Intervento
0.05 0.60 0.30 0.009 111
0.10 0.60 0.30 0.018 56
0.30 0.60 0.30 0.054 19
0.30 0.90 0.30 0.081 12
0.30 0.90 0.50 0.135 7
0.30 0.90 0.80 0.216 5

H. Rieder. Tuberculosis Interventions.

IUATLD 2002
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DECISIONE DI TRATTARE:

Valore Predittivo del test usato
X
Rischio Relativo di Progressione

Rischio Effetti Collaterali
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Sensitivity (95% Cl) Patients (n/n)

& Chegou NN et al [31] 0.73 (0.50-0.89) 16/22

- Eum SY et al [34] 079  (0.58-0.93)  19/24

& BabaKetal[25] 0.94 (0.73-1.00) 17/18

#— Bianchil et al [28] 0.94 (0.70-1.00) 15/16

g Bartu V etal [27] 0.86 (0.73-0.94) 43/50

—I Dheda K et al [32] 0.84  (0.68-0.94)  31/37

. 4 Dheda K et al [17] 0.62 (0.41-0.80) 16/26
—@- Goletti D et af [35] 0.78  (0.71-0.84) 121/155

Pooled Sensitivit.?S-U.E4) QFT-IT
-4 Chi2=12.80; df=7 (p=0.0770)

Inconsistency 12=45.3%

0.2 0.4 0.6 0.8 1
Sensitivity (95% ClI) Patients (n/n)
)| Lee LN et af [43] 0.78  (0.52-0.94) 14/18
—@ lanssensJP et al [37] 098 (0.91-1.00) 57/58
—| Goletti Det al [36] 091 (0.72-0.99) 24/27
&— | Kim SH et a/ [39) 0.89  (0.71-0.98) 24/27
—&—| KimSHetal[41] 0.93  (0.85-0.98) 70/75
&—| Kim SH et o/ [40) 0.94  (0.79-0.99) 30/32
—-+—&—| KobashiY et al[42] 093 (0.82-0.99) 42/45
4 Losi M et al [19] 090 (0.68-0.99) 18/20
—@® Meier T et al [44] 097  (0.90-1.00) 70/72
Jafari C et al [14] 1.00 {G.?d-l.[lﬂ 12/12
4 ¢— | JafariCetal[16] 0.92 0.83-0.97 65/71
—— Nicol MP et al [45] 035  (0.27-0.43) 46/133

Dheda K et al [32] 0.86 (0.71-0.95) 36/42
J Dheda K et al [17] 0.83  (0.64-0.94) 24/29
- Goletti D et al [35] 0.85 (0.76-0.92) 75/88

Pooled s.c.-nsitiuit.m-o.sa} T-SPOT.TB

2 4 Chi?=208.78; df=14%p=0.0000)
Inconsistency (12=93.3%)

0.2 0.4 0.6 0.8
Sensitivity Sester et al 2010 ER
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Meta-analysis: New Tests for the Diagnosis of Latent Tuberculosis
Infection: Areas of Uncertainty and Recommendations for Research

Dick Mamzles, MD, M5¢; Madhukar Pal, MD, PhD; and George Comstock, MD, DrPH

Table 2. Summary of Specificity from Pooled Estimates from Studies of Persens at Very Low Risk for Tuberculosis Infection®

Grouping Studies, Specificity Chi-Square P
n {95% Clj Test for Yalue
Heteragens ity

Tuberculin skin testing
All studies 8 (.65 (0)46-0.88) 251 00N

BCG vaccination

Mt vaccinated 3 .98 (096100 4.0 MS
Vaccinatad 5 066 (034078 122 000
Criteria
Positive 210 mm a6t 058 (0374079 155 000N
Positive 215 mm it 087 (07110 .4 00N
CuantiFERON
All studies a% —D.B?J 264 0
ESAT-6 2 OH0. 21 100 0
ESAT-6 and CFP-10 7 01,596 (10,940 950 17 .6 0
BCG vaccination
Mot vaccinated 3 1.0 (0. %41 .00 o
Vaccinatad & 01,96 (10,9340 99) 14.3 002

Elispot or T-SPOT.TE
All studies 4 EE-0.95) 21.3 001

v

* BCG = bacille Calmetee—Guéning M3 = noc siznibcant,
Tin I sudy (30}, dara for 2 raberculin skin test cu:—F-n-inu- are giv:n.

i [I'I. E:i_'h DI:- 2 5-I:IJdiE‘5 LEIS GE" 2 diEFer\enl: wr}ﬂ-]uw\-rlsk PC‘PIJLII:IOI.'H- e I?E!EEd. TJ'I.EE wEre CDLIL'IJ:Ed. a5 5-E'Fll.r;||:! 5I:LLd.iE'5-.

Ann Inter Med 2007



ECDC GUIDANCE

Use of interferon-gamma release assays
in support of TB diagnosis

Ad hoc scientific panel opinion

Expert opinion

Based on the available results on positive predictive value (PPV) for progression, and taking into consideration
the low statistical power and low number of studies, IGRAs may be used as part of the overall risk assessment
to identify individuals for preventive treatment (e.g. immunocompromised persons, children, close contacts,
and recently-exposed individuals).

Similarly, despite the limitations of available studies, the high NPV for progression of IGRAs indicates that at the
time of testing and in the context of an overall risk assessment, progression to active TB in healthy
immunocompetent individuals with negative IGRAs is very unlikely. Therefore, IGRAs may be used in this
context.

Please note that, especially in risk groups and specific situations, a negative IGRA does not rule out LTBI. See
Section 3.2.3 'How should IGRAs be used in different population groups and settings?’.



DECISIONE DI TRATTARE:

Basso Valore Predittivo Positivo del TST
X
Basso Rischio Relativo di Progressione

Rischio Effetti Collaterali



ECDC GUIDANCE

Use of interferon-gamma release assays
in support of TB diagnosis

Ad hoc scientific panel opinion

Expert opinion

IGRAs have a clear advantage in diagnosing LTBI in BCG-vaccinated populations, as they are not influenced by
BCG vaccination in terms of false-positive reactions. In a BCG-vaccinated population, IGRAs have an added
value as part of an overall risk assessment, identifying individuals for whom preventive treatment should be

considered.

Table 14: Specificity of IGRAs and TST in the diagnosis of LTBI’
Pooled specificity (%) 95% CI Inconsistency I? (%) Number of  Total number of subjects

studies with determinate results
QFT-GIT 99.4 97.9-999 0 4 346
T-SPOT.TB 98 86.8-99.9 n/a 1 40

TST 88.7 84.6-92 94.5 3 309
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ECDC GUIDANCE

Use of interferon-gamma release assays
in support of TB diagnosis

Ad hoc scientific panel opinion

Contact tracing

Considerations

The aim of contact tracing is to detect LTBI in exposed individuals. Contact tracing should be conducted

with the intent to provide preventive treatment.
National guidelines for contact tracing should be followed for the most efficient and cost-effective approach.

Expert opinion
Given the available evidence, IGRAs could be used in contact tracing algorithms that use the two-step approach

(following TST, in TST-positive subjects).

This combined approach is based on the need to maximise specificity while improving the cost-effectiveness of
contact tracing in immunocompetent adult contacts.




Age-specific Prevalence of Tuberculous Infection
in Western Europe
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DECISIONE DI TRATTARE:

Basso Valore Predittivo Negativo del test usato
X
Alto Rischio Relativo di Progressione
(e di MORTE)

Rischio effetti collaterali



TUBERCULOSIS ASSOCIATED WITH INFLIXIMAB,
A TUMOR NECROSIS FACTOR a-NEUTRALIZING AGENT

JoserH Keang, M.D., SHaron GersHon, PHarm.D., Rosert P. Wisg, M.D., M.P.H., ELzaeeTH MirapiLe-Levens, M.D.,
Joun Kaszmica, M.D., WiLuiam D. ScHwieTerman, M.D., Jerrrey M. Siecer, M.D., ano M. MiLes Braun, M.D., M.P.H.

Mumber of Cases

n_ -
2 4 & 8 0 12 14 16 18 20 22 24 26 28 =28 Antl

Weeks TN F

Figure 1. Time from the Initiation of Infliximab Therapy to the Diagnosis of Tuberculosis.
Data were available for 67 patients, most of whom had received monthly infusions of infliximab.

N Engl ] Med, Viol. 345, No. 15 - Ocrober 11, 2001






Effectiveness of Recommendations to Prevent Reactivation of
LLatent Tuberculosis Infection in Patients Treated With
Tumor Necrosis Factor Antagonists

Table 2. Rate of active TB in the BIOBADASER cohort before and after the specific recommendations, and risk ratio for the incidence of active
TB compared with the risk in the background Spanish population and in the EMECAR patients*

Patient-years of Active TB rate
exposure to No. of active per 100,000 IRR versus IRR versus
TNF antagonists TB cases (95% CT) background (95% CI) EMECAR (95% CI)t
All TB cases
Pre-OR 6,126 522 (369-738) 20.9 (12.0-36.8) -
Post-OR 1,699 117 (29-470) 4.7 (0.5-18.9) -

IRRTEGD]‘L‘I.!‘.I‘LEDdEI.li.DTLSi -
TB cases with RA only

@ 0.22 (0.03-0.88) - -

Pre-OR 4,780 564 (387-823) 22.6 (12.6-40.6) 6.2 (2.6-16.9)
Post-OR 1,049 05 (13-676) 3.8(0.1-23.3) 1.0{0.02-8.2)
IRRTcmmmcndalionsi Dl? (D'md‘_l 02) - -

*TB = tuberculosis; IRR = incidence risk ratio; 957 CI = 95% confidence interval (see Table 1 for other definitions).
7 EMECAR patients were patients with rheumatoid arthritis (RA) who were not treated with TNF antagonists and were followed up for 5 years in

the Morbidity and Clinical Expression of Rheumatoid Arthritis study.
i IRR, commendations = incidence risk ratio comparing the rates of active TB before (pre-OR) and following (post-OR) the official recommendations

implemented on March 1, 2002 for the management of latent TB infection.

ARTHRITIS & RHEUMATISM
Vol. 52, No. 6, June 2005, pp 1766—1772



Immunocompromised persons

Considerations

Immunocompromised individuals represent a heterogeneous group which includes patients receiving
immunosuppressive treatment and patients with immunodeficiency disorders, such as chronic kidney
diseases or HIV*™, Impaired immune-competence can further be due to other factors, including an
immature immune system (e.g. children), genetic or acquired immune defects, immunosuppression
associated with other infections, malignancies or immunosuppression induced by treatment modalities
(particularly treatment interfering with tumour necrosis factor-alpha (TNF-«) activity.

Recommendations from existing guidelines or from different professional societies for the diagnosis of LTBI
and active TB in immunocompromised individuals should be followed.

It is essential to maximise the sensitivity in immunocompromised individuals in order to correctly identify as
many truly infected individuals as possible.

Expert opinion

As it is essential to maximise sensitivity in immune-compromised individuals, the simultaneous use of TST and
IGRAs could be beneficial in identifying LTBI. Any TST or IGRA-positive result should be taken into account in
the context of an overall risk assessment when considering preventive treatment.

IGRA should thus be used as part of a comprehensive risk assessment in this group of patients in view of the
high risk for TB morbidity and mortality; and prevailing national / society guidelines should be maintained and
followed.

Please note that in immune-compromised individuals, IGRAs should not be used to exclude LTBI and/or active
TB.
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TRATTAMENTO - REGIMI

Rating* (Evidence)'

Duration

Drugs (mo) Interval HIV- HIV+
Isoniazid 9 Daily A (ll) A (11}
Twice weekly B {ll) B (I}

Isoniazid 6 Daily B {l) C{(l)
Twice weekly B (Il) C{(l)

M Daily B () Al)
— Twice weekly C () C{(l)
Rifampin 4 Daily B (ll) B (Il

" A = preferred; B = acceptable alternative; C = offer when A and B cannot be given.

''| = randomized clinical trial data; || = data from clinical trials that are not randomized or were conducted in other
populations; lll = expert opinion.

Centers for Disease Control and Prevention. Targeted tuberculin testing and treat-
ment of latent tuberculosis infection. MMWR 2000;49(No. RR-6):[inclusive page
numbers].



DURATA DEL TRATTAMENTO

Case Rate %
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EFFICACIA DEL TRATTAMENTO

Protection Against Tuberculosis Among Contacts
of New Cases with Isoniazid Preventive Therapy

Netherlands Navy i
USA . ®
Kenya . .
Japan —
-50 0 50 70 90 95

Protection (%) (log scale)

Veening GJJ. Bull Int Union Tuberc 1968,41:169-71
Ferebee SH, et al. Am Rev Respir Dis 1962;85:490-521
Bush OB, et al. Am Rev Respir Dis 1965;92:732-40
Egsmose T, et al. Bull World Health Organ 1965;33:419-33



Enhancement of Treatment Completion
for Latent Tuberculosis Infection With 4
Months of Rifampin*®

Alfred Lardizabal, MD; Marian Passannante, PhD; Faysal Kojakali, MPH
Christopher Hayden, BA; and Lee B. Reichiman, MD, MPH, FCCP

Table 4 —Reason ﬁ:rr Treatment Cessation™

Reasons 4R in = 261) UH (n = 213)
Treatment completed 210 (80.5) 113 (53.1)
Patient stopped against advice 10 (3.5) 11(5.2)
Rash/allergy 4(1.5) 5(2.4)
Headache/flu-like symptoms 3(1.2) 2(0.94)
IIt"piltitjﬁ 0 301.4)
Abdominal discomfort 1(0.38) 3(1.41)
Unavailable 33(12.6) T4 (34.7)
Diagnosis of active TB 1] 1 (0.47)
Other medical advice 0 1 {0.47)

*Data are presented as No. (% of column).

(CHEST 2006; 130:1712-1717)
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Un secolo per trovare Il trattamento
adeguato!

New York 1925. Bellevue Hospital’s Southfield Ferry
50% mortalita per TB polmonare, ~100% per miliare e
meningite.



Un secolo per trovare Il trattamento
adeguato!




Un secolo per trovare Il trattamento
adeguato!

BRITISH MEDICAL JOURNAL'

LONDON SATURDAY OCTOBER 30 1948

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION
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Un secolo per trovare Il trattamento
adeguato!

Combinare 2 farmaci?
(anni '60)

TABLE 2. EMERGENCE OF FAILURES DUE TO DRUG
RESISTANCE DURING DOUBLE-DRUG THERAPY

Mo. of Failure of
Study Place Isoniazid with Patients Treatment (%)
East Africa Rifampin 183 0.5
Streptomycin 96 2
Madras Ethambutol* 105 4
PAS 309 12
East Africa Thiacetazone 423 16

Definition of abbreviation: PAS = p-aminosalicylic acid.
Data are taken from Reference 22.
* With initial supplement of streptomycin daily for 2 weeks.

Necessari almeno 12 mesi di trattamento...
Moltissimi abbandoni e pazienti persi...

Mitchison D. The diagnosis and treatment of
TB during the past 100 years. 2005 AJRCCM



Un secolo per trovare Il trattamento
adeguato!

Combinare | 3 farmaci piu potenti?
(anni '70)

High

| INH kills
| dividing
‘ hacteria

First w

1th spurts
Speed of exponential of
inetabalizm

& growth | metabolism

Second PZA kills
expomential dommanit
OF GRIIETS

Second
expongntial

Low

Figure 3. The hypothesis on the action of drugs according to their
speed of growth at the start of treatment. INH kills multiplying bacilli.
Rifampin (RMP]) kills bacilli when there are spurts of metabolism. PZA
is the only drug to kill dormant bacilli.

Mitchison D. The diagnosis and treatment of
TB during the past 100 years. 2005 AJRCCM



IL TRATTAMENTO DELLA TUBERCOLOSI
ATTIVA:
Trattamento adeguato!

STANDARD N° 8
(INTERNATIONAL STANDARDS OF CARE)

“Ogni paziente che non sia mai stato trattato in precedenza
dovrebbe ricevere un regime di prima linea riconosciuto a livello
internazionale. Il trattameno consiste di:

- Una fase iniziale di 2 mesi: 2RHZE
- Una fase di continuazione di 4 mesi: 4RH

prescrivendo sempre i farmaci alle dosi riportate nelle
Linee Guida Internazionali”



IL TRATTAMENTO DELLA TUBERCOLOSI
ATTIVA.
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IL TRATTAMENTO DELLA TUBERCOLOSI
ATTIVA:
Occhio alle resistenze!

STANDARD N° 14

“Una valutazione di rischio per la presenza di resistenze va fatta
sulla base di un precedente trattamento, dell’esposizione a casi
con germi resistenti, e sulla base della prevalenza delle
resistenze nella popolazione.

I casi che non rispondono al trattamento o cronici vanno
tutti sottoposti ad antibiogramma”

STANDARD N° 15

“I casi da germi resistenti (in particolare MDR) vanno trattati con
regimi di seconda linea dopo consulenza con un esperto o,
meglio, in centri di esperienza.”



IL TRATTAMENTO DELLA TUBERCOLOSI
ATTIVA:
Occhio alle resistenze!

STANDARD N° 14

“Una valutazione di rischio per la presenza di resistenze va fatta
sulla base di un precedente trattamento, dell’esposizione a casi
con germi resistenti, e sulla base della prevalenza delle
resistenze nella popolazione.

I casi che non rispondono al trattamento o cronici vanno
tutti sottoposti ad antibiogramma”

STANDARD N° 15

“I casi da germi resistenti (in particolare MDR) vanno trattati con
reqgimi di seconda linea dopo consulenza con un esperto o,
meglio, in centri di esperienza.”




Farmaci di
Prima Linea

Rifampicina

Isoniazide

w
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WHO. Guidelines for the programmatic management of drug-resistant tuberculosis. 2006.
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WHO. Guidelines for the programmatic management of drug-resistant tuberculosis. 2006.



MDR TB

La TB da M. tuberculosis (MTB) resistente a rifampicina
ed isoniazide con o senza altre resistenze associate
(TB da germi multiresistenti o TB MDR) e una
malattia gravata da una notevole incidenza di
fallimenti terapeutici, recidive e decessi, rispetto alle
forme di TB causate da germi sensibili.

Goble M e coll. N Engl J Med 1993; 328: 527-32

LE LINEE GUIDA PER LA TB MDR

* Regimi terapeutici con almeno 4-5 farmaci di provata sensibilita
(di cui almeno un chinolone ed un iniettabile) non u tilizzati in
precedenza, per almeno 18 mesi dalla conversione degli esami
colturali.

L a terapia dovrebbe essere somministrata con osserv azione
diretta (Directly Observed Therapy).
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MDR-TB among new cases 1994-2007 &) slopTe

* Sub-national coverage in India,
China, Russia, Indonesia.

<3%

0o 0o

oo o[l 3-6,%
L]l >6%
[l Nodata

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization
concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps
represent approximate border lines for which there may not yet be full agreement.

© WHO 2006. All rights reserved



MDR-TB among retreatment cases 1994-2007 \:fo sTop 18

* Sub-national coverage in India, China,
Russia, Indonesia.

o o0

0 © o- < 6%
O 6-20%
B 20- 40%
] >40 %
] Nodata

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization
concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent
approximate border lines for which there may not yet be full agreement.
© WHO 2006. All rights reserved



Farmaci di Farmaci pll @) |STop TB
Prima Linea Seconda Linea WHO | DEPARTMENT
Aminoglicosidi Amikacina, Kanamicina
Ri* a ! - o
Polipeptidi Capreomicina
Fluorochinoloni Ciprofloxacina, Levo, Moxi
Etionamide, Protionamide
POEILE RS ERTEGGEN  Cicloserina

WHO. Guidelines for the programmatic management of drug-resistant tuberculosis. 2006.
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La TB MDR e piu difficile da curare
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(Espinal, Raviglione et al. JAMA 2000)




IL TRATTAMENTO DELLA TUBERCOLOQOSI

50%

AT TIVA:

Occhio alle resistenze!

Successful

Unsuccessful Defaulters Tranferred out

Risultati del trattamento dei pazienti MDR
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Farmaci di Farmaci di
Prima Linea Seconda Linea
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WHO. Guidelines for the programmatic management of drug-resistant tuberculosis. 2006.
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* Sub-national averages applied to Russia
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legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for
which there may not yet be full agreement.
© WHO 2006. All rights reserved
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* Leimane V, et al. First Global XDR TB Task Force  Meeting. Oct 9, 2006 - (from N = 820 evaluated)
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