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The Pediatric Infectious

Disease Journal

The official publication of the Pediatric Infectious Diseases Society
and the European Society for Paediatric Infectious Diseases

Chiappini E, Bonsignori F, Orlandini E,

«&» Sollai S, Venturini E, Galli L, de Martino

M.Pediatr Infect Dis J 2013,;32:1289-91.

Increasing incidence
of tuberculosis in
Tuscan youth, 1997
to 2011.

Increases were
particularly profound in
children <5 years of age,
reaching 13.3 per
100,000

(95% CI: 7.8-18.9;

P <0.0001 for 2011
vs.1997).
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decorso dell’infezione tubercolare nel bambino - - -
Carrol ED et al. Paediatr Respir Rev. 2001; 2: 113-119 rischio di progressione
verso la malattia attiva:
439% se < 1 anno di eta
complesso
primario ¢24% tra 1 - 5 anni di eta
/\ *15% negli adolescenti
febbre
iper-
sensibilita ﬁ
perforazione /\
bronchiale
pleurite N
miliare M
meningite
ossea /
renale mesi dalj'infezione
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Olu € un bambino immigrato di 24 mesi di eta -

€ nato in Etiopia - in Italia da 2 mesi

Ha ricevuto BCG (Bacille Calmette -Guérin) a
Condizioni generali buone. Non sintomi.
TST (tuberculin skintest ): 12 mm

Esegue radiografia
del torace in due
proiezioni: negativa

Cosa fareste?

Department of Health Sciences
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RED BOOK American Academy of Pediatrics e 3
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The Report of the Committes on Infectious Diseases DEDICATED TO THE HEALTH OF ALL CHILDREN™ “aate”

TBC malattia

TBC latente

Non infetto

- Rx o TC torace positiva e:
esame batteroscopico 0 PCR o colturale
positivo e/o sintomi suggestivi di malattia
e/o Mantoux positiva e/o storia di contatto
e/o IGRA positivo

- asintomatico, Mantoux positivae/o IGRA
positivo , Rx torace negativo

- asintomatico, Mantoux negativa e IGRA
negativo
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HORAX

An International Journal Of Respiratory Medicine

Meta-analisi sull’effetto della
vaccinazione con BCG sull’esito di TST.

LY ISYSNIES fQAYGSN

Wang L. Thorax 2002;57:804 -9 TST & la stessa nei soggetti vaccinati o meno

12 -

con BCG-
10 L ® BCG (+)
4 BCG (-) Il grado di reazione (mm di infiltrazione)
% g dlpen‘de da:
o eta,
5 %I qualita e ceppo di BCG,
ot numero di dosi di BCG,
e A condizioni nutrizionali e immunitarie del
NS 4 = A bambino,
il tempo intercorso dalla vaccinazione,
2 - A la frequenza di test con TST
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American Academy of Pediatrics

~:;;, DEDICATED TO THE HEALTH OF ALL CHILDREN

Pediatric Tuberculosis Collaborative
Group
2004,114:1175-1201

|| trattamento
del | 61 nf ez
latente diminuisce

Il rischio di
evoluzione In
tubercolosi attiva
del 90%

\'4

Morbidity and Mortality Weekly Report

Mazurek M. 2010 Jun 25;59(RR-5):1-25.

A

A
A
A
A

Unnecessary return visits to
the clinic

Unnecessary chest
radiographs -TC
Unnecessary blood tests
Unnecessary isoniazide
hepatitis

Unnecessary liver
transplants

2 liver transplants per year
In the U.S. from INH  -induced
acute .
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| Limitazioni di TST

1. Puo essere poco specifico A falsi positivi in caso
di infezione da micobatteri non tubercolari o in

bambini vaccinati con BCG.

2. La sensibilita € variabile A possibili falsi negativi
particolarmente in bambini piccoli, immunodepressi,
malattia severa (ad esempio forma miliare, pleurite,
tubercolosi addominale), malnutriti o con co-

morbidita

3. La lettura é operatore-dipendente

4. Necessita di due accessi del paziente alla
struttura sanitaria

5. Effetto booster se ripetuto nel tempo

Swaminathan S. Clin Infect Dis 2010:50:5184 -94
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IGRAS
Interferon -grelease assays

 QuantiFERON®-TB Gold-
In-Tube test (QFT-GIT)

 T-Spot TB test®
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Lalvani A. Br Med Bull 2010;93:69 IG RA (Interferon-grelease assays)

sangue intero Antigeni

(QuantiFERONGIT) }

o) ESATG,

linfociti da sangue CFR10

periferico (T-SPOT.TB) TB 7.7 (solo in QuantifeFERONGIT)

incubazionj (16-20h)

T-SPOT.TB

risultato espresso
come numero di

QuantiFERON-GIT

risultato espresso
come IFN-g

rilascio IFNg linfociti T secernenti
(pg/mL o Ul/mL) - - IFN-g
| ELISA ELISPOT
Positivo > 0.35 Positivo > 5 spot
IU/L Positivo
Positivo Negativo
Negativo Indeterminato

. . Department of Health Sciences ;__'k “3 2
Indeterminato Borderline University of Florence ¢ 5 £




namre Young DB.

dlcme Nat Med 2003;9:503 4

‘ ’ ESAT-6/CFP10

Mycobacterial

Qutsice

RD1 region ;e

AAATPase e “roun. | Region of difference 1 (RD1)

-assente in M. bovis BCG e micobatteri ambientali
-presente in M. tuberculosis, M. africanum, M. kansasii, M.
marinum, M. szuigal
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Pubblicazioni riguardanti IGRA
dal 2003 al 2013
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- |

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

A “hot” topic

27 Linee Guida per la gestione

del bambino con TB sospetta o

accertata (2000 -2013).
12 esclusivamente pediatriche

Berti E, Galli L, Venturini E, de
Martino M, Chiappini E.
BMC Infect Dis 2014;14.S3.
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Estimated TB incidence rates, 2012

IMPIEGO DEGLI IGRA NEI' PAES| A RISORSE LIMITATE
By e

e\ ‘f
Tuberculosis (TB) is a devastating infectious disease,
responsible for an estimated 1.2 d 1.5 million deaths and 8.5

million cases in 2010, with most of these tragic events occurring
In developing nations (WHO, 2011).

- Not applicable

The boundaries and names shown and the designations used on this map do not imply the expression of

Data Source: Global Tuberculosis
any opinion whatsoever on the part of the World Health Organization concerning the legal status of any Report 2013. WHO, 2013.

country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.
Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. © WHO 2013. All rights reserved.
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Sollai e al. BMC Infectious Disesases 2014, 14 Suppl 1556

hit pofifwrener biome doe ntraloom 147 1-233 45 14551 /56
BMC

Infectious Diseases
REVIEW Open Access

Systematic review and meta-analysis on the
utility of Interferon-gamma release assays for the
diagnosis of Mycobacterium tuberculosis infection
in children: a 2013 update

S sollai’, L Gallit, M de Martina™ ', E {:hl;..pplr‘ll

Sensltivity (35% CI)
In low income countries QFT-G-IT Lm— | M 080 08107
T l Dsyal, 2012 061 (BA9-0,73)
pooled sensitivity was 0.57 T IRERL. TR
. Yosrin, 2001 063 {033~ 0.72)
(95%IC:0.52-0.61), while T-SPOT.TB = ok NI IC
—— | Ruse, 2012 019 (06-0.34)
e, 0 o t L Cliirs, 200H a
sensitivity was 0.61(95%IC 0.57- S R o= S 4
! B Oknds, 2008 098 (043 100}
0.65). = = Ul 2013 045 035-034)
Higher IGRAs specificity with * IS~ 080
respect to TST was observed in high " w I 1 nconsiency (e 4%
. . . ensifivity
income countries but not in low
: : Figure 2 Forest plot of sensitivity of QuantiFERON-TB Gold In Tube [QFT-G-IT) in low-income countries. The squares are singls study
Income countries. estirmates and the errar bars represent the 95% confidence intervals (35% Cl. The diamands are pacled edtimates.
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Prevalenza di HIV -1 fra | bamb|n| con Tubercolosi
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Venturini E, Turkova A, Chiappini E, Galli L, de Martino M,

Thorne C. BMClinfect Dis. 2014;18uppl 1:5S5
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Malnutrition and helminth
infection affect performance of
an interferon gamma-release
assay. Thomas TA. Pediatrics
2010;125;e1522.9

 Effect of Ascarisumbricoidesspecific IgE on
tuberculin skin test responses in children in a

high-burden setting: a cross-sectional
community-based study. Van Soelen N. BMC
Infect Dis. 2012; 12: 211.

Effect of micronutrient deficiency on
QuantiFERON-TB Gold In-Tube test and
tuberculin skin test in diagnosis of childhood
intrathoracic tuberculosis Mukherjee A. Eur J

Clin Nutr 2014;68:38-42. ur“, 8.
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= The Pediatric
@ Infectious Disease
Journal

TST and IGRAs perform similarly for the detection of M.

tuberculosisinfection in well-nourished HIV-uninfected children,
| but test performance is differentially affected by chronic

malnutrition, HIV infection and age.
MandalakasAM. PediatrInfect Dis 2013;32:€1118

250 (130 HIV infected) children (age 0.25-14.6 T-SPOT.TB may be less sensitive in
years, median 39 months) HIV-infected older children, possibly

due to a less robust qualitative
immune response associated with HIV
disease progression, despite relatively
b) 250- - - preserved CD4 counts.

IGRAs were more likely to be positive in HIV-
uninfected compared with HIV-infected children

200
lack of correlation between M. tuberculosis

b : specific Th1 cells and total CD4+ cell counts in
HIV-infected adults

SFU

100+

The QuantiFERON-TB Gold In-Tube
QFT-IT is affected by nutritional

status and HIV=infettjoth SEats. ‘

0
o
©
<
©
3
3
o
©
o <
© -
- XY
—— e
DRI =
— cwmr
‘Aﬁ
R
xx
T



http://journals.lww.com/pidj/pages/currenttoc.aspx

The Journal of

Infectious Diseases

Are interferon- NSt SIFas |
for diagnosing active tuberculosis in a
high-burden setting?

Methcalfe JZ. J Infect Dis 2011;204

Suppl 4:51120-9

Use of tuberculosis
interferon-gamma
release assays (IGRAs)
in low- and middle-
income countries

Policy Statement

Neither IGRAs nor the

S -_if%’thould be used for

the diagnosis of active
TB disease;

IGRAs are more costly
and technically
complex to do than
the TST.

Q
Sensitivity

Study Country Difference % Weight
(95% Cl)

QFT-GIT

Kabeer 2009 India — 0.41 (0.22, 0.60) 17

Katiyar 2008 India . 0.18 (0.08, 0.29) 20

Raby 2008 * Zambia —— 0.07 {-0.11, 0.26) 17

Raby 2008 Zambia — 0.03(-0.15,021) 17

Tsiouris 2006 * South Africa  {—=— -0.19 {-0.42, 0.04) 15

Tsiouris 2006 South Africa —%—— -0.16 {-0.43, 0.11) 14

Subtotal (I-squared=78%, p<0.001) <> 0.07 (-0.09,023) 100

TSPOT

Jiang 2009 China —®&— (.50 (0.29, 0.71) 30

Ozekinci 2007 Turkey —.— 0.11 {-0.06, 0.28) 33

Soysal 2008 Turkey - 0.11 (-0.01, 0.23) 37

Subtotal (-squared=82%, p<0.01) <> 0.23 {0.00, 0.45) 100

T
-4

o -

T
4

T
8

chest radiography had better
NPV even in HIV-infected patients

Given comparable performance but
increased cost, replacing the TST by
IGRAs as a public health intervention

in resource-constrained settings IS

not recommended.
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Specificita di IGRA rispetto a TST in bambini vaccinati
con BCG o con infezione da micobatteri non tubercolari

Proportions of children with
positive QFT results for

different TST size categories
and BCG vaccination
histories. Lighter J. Pediatrics
2009;123:30 -7

>

Positivi (%)

Bl Vaccinati con BCG

B

Non vaccinati con BCG

= B

<10

[
N
o
\l

11-14
TST (mm)

i

>15

Bambini con
linfoadenopatia
Detjen AK.

Clin Infect Dis
2007;45:322 -8.

Specificita

TST
n=72

100%
IC95%: 91%08100%

98%
IC95%: 87%08100%

58%
IC 95%: 42%073%
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The Pediatric
@ Infectious Disease

1 Interferon-y release assay improves the diagnosis
of tuberculosis in children.

Bianchi L, Galli L, Moriondo M, Veneruso G, Becciolini L, Azzari C, Chiappini E,
de Martino M. Pediatr Infect Dis J. 2009:28:510 -4

IGRA (Quantiferon-TB Gold In Tube )

diagnosis | negative positive indeterm. tot
n (%) n (%) n (%) n
uninfected
251 (90.9) 23 (8.3) 2(0.7) |276 % positive IGRA

100

latent TB

infection 22 (50.0) 22 (50.0) O 44 75

TB disease 50 -

1 (6.2) 0 16

25 A

total 274 60 2 336 0-

UNINFECTED LATENT TB TB DISEASE

overall agreement TST/IGRA: 288/334 (86.2%) k =0.533

Department of Health Sciences |z / @a e
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EUROPEAN RESPIRATORY journal

OFFICIAL SCIENTIFIC JOURNAL OF THE ERS

Kampmann B. Eur Respir J
2009,33:137482.

Interferon -grelease
assaysdo not identify
more children with
active tuberculosis than
the tuberculin skin test.

Archives of
DISEASE IN CHILDHOOD

Bamford A. Arch Dis Child 2010:95:180-6

sensibilita
333 bambini
49 TB certa
QFT-GIT 78% 146 TB probabile

T-SPOT.TB 66%

TST 82%

Sensibilita combinando i test

QFT-GIT + TST
96%

T-SPOT.TB + TST
91% In casi di TB certa
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An official publication of the European Society for Paediatric Infectious Diseases

Machindaid&
PediatinfecDisJ 2011:30:694

Theutility of an interferon gamma rele:
assayfor diagnosisof latenttuberculosis
Infectionanddiseaséan children a

systematiaceviewand metanalysis

Bianchi et al, 2009

ampmann et al, 2009

Okada et al, 2008 0,53 (0.29, 0.76)

Hausglein el al, 2009 = 0.75 (0.48, 0.93)

Bramford et al, 2009 0.78 (0,63, D.88)

o
combined . 0.75 (0.63, 0.88)

o

0o 02 Ve 08 08 10
proporion (95% confidence inlerval)

W
(f :F Meta-analysis in children

Mandalakas AM. IntJ Tuberc
Lung Dis 2011;15:1018-32

Sensttivity ~ Weight
High-income countries
Bamford,* 2009, UK i 63(05-10) 71
Bergamini 2009, ftaly i B6(57-98 57
Bianchi, 2009, Italy i 754693 54
Chun,* 2008, Korea 1 ‘ 60(15-%) 34
Conngll.* 2008, Australia o | B8 (47-100) 49
Connell.* 2006, Australia | 67(22-%) 37
Detjen, 2007, Germany — 100(88-100) 7.2
Dominguez 2007, Spain -1 B9(52-1000 52
Grare, " 2010, France i ‘ oT(16-90) 38
Haustein ¥ 2009, UK - 130288 60
Herrmann,® 2009, France i B7(70-%) 66
Higuchi 2008, Japan B 100831000 7.0
Kampmann,* 2009, UK i 736083 67
Lighter 200, USA - ' 67099 30
Subotal (= 84.0%, P = 0,000 1Y Y
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Sollai et ol BMC Infectious Diseases 2014, 14(Suppl 1)56

httpyfwww biomedcental com/1471-2334/14/51 56 BMC

Infectious Diseases

REVIEW Open Access

Systematic review and meta-analysis on the
utility of Interferon-gamma release assays for the
diagnosis of Mycobacterium tuberculosis infection
in children: a 2013 update

§ Solla” L Gali" M de Martino™, E Chiappini”

Elispot
Bakir 2008 -—
Bamford 2000 S
Connel 20068 —-—-—
Dietjen 2007 —-—
Hansted 2009 —-
Kampmamm 20048 e —
Micol 2005 -
Soysal 2005 —-_
Tawvast 20049 =
Warier 2008 =
SUMMARY ——
I T T
o 0.z o4 0.6 0.8 1
Sensitivity

sensitivity
QFT-G
T-SPOT.TB

TST

0.84 (95%CI: 0.78 -0.90)
0.81 (95%CI:0.71 - 0.91)

0.86 (95%CI: 0.80 - 0.92)

specificity
QFT-G

T-SPOT.TB

TST

0.84 (95%CI: 0.72 -0.95)
0.81 (95%CI:0.55 - 1.00)

0.74 (95%CI: 0.61 - 0.88)




JOURNAL OF

100

80

9,60

40

20

100

> 5 years

QuantiFERON to diagnose infection by Mycobacterium
tuberculosis: performance in infants and older children

BalndinieresA. J Infect 2013:67:391

100

1-5 years

100 M specificity
M sensitivity

_lindeterminate

infants

226Immunocompetent
French children (0-15
years old): 51 presented
TB disease.

Indeterminate results
were 24% in children <5 years
old with TB excluded,

especially with non-TB
pneumonitis (61%),

but was low (0-6%)

regardless of age group in TB
disease

Department of Health Sciences
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Interferon -gamma release assays sensitivity in children

under 5 years of age is insufficient to replace the use of

tuberculin skin test in Western countries.

Chiappini E., Bonsignori F, Mazzantini R, Sollai S, Venturini E, Mangone
G, Cortimiglia M, Olivito B, Azzari C, Galli L, de Martino M.

Pediatr Infect Dis J 2013;32:1289-91

338 children (median age 66 months) including 70 active TB

In children <5 years

TST sensitivity A
QFT-G-IT sensitivity A

T-SPOT.TB sensitivity A

90.0% (95%Cl: 79.3-100);
73.3% (95%Cl: 57.5-89.1);

59.3% (95%Cl: 40.1-77.8).

T SPDT TB +

o~ 4
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Differenze nei bambini vs. adulti
Cruz A. Curr Opin Pediatr 2014 ;26:106-13.

| risultati indeterminati sono riportati con maggior
frequenza che nella popolazione adulta

I risultati degli studi sono contrastanti in particolar
modo in bambini sotto i 5 anni di eta

EO possi BSTlabbiacsénsibilita superiore in
quanto diversi esplora molteplici meccanismi
1mmun019§}101, rispetto a IGRAs che esplorano solo la
risposta TH; mediata (possibilmente immatura nel
bambino piccolo)

Diminuita c_a][oacité delle APCs a sintetizzare
IL-12, cruciale nella fase iniziale di polarizzazione TH;

Department of Health Sciences (= 4 =
University of Florenee &, ([l




' Gamma interferon release assays for diagnosis

Clinical

aeiety of tuberculosis infection in immune-
compromised children

Bruzzese E. J Clin Microbiol 2009:47:2355 -7

e n= 80 children

TST and QFT-IT gave a positive result for one (1.2%) patient, while
a significantly higher (9.4%) proportion of cases were positive by
TS-TB (P = 0.02).

due to high rates of discordant and indeterminate results, IGRAs are of

little help for TB infection management for immune-compromised

children in a country in which the prevalence of the disease is low

Department of Health Sciences (5[ &%
University of Florence &) %
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Contact investigation based on serial interferon - . .
gamma release assays (IGRA) in children from the 18 bambini

hematology -oncology ward after exposure to a
patient with pulmonary tuberculosis. CarvalhoAC.
Infection 2013;41:8231

34 bambini
L Lol ,’.

Performance of Tests for Latent Tuberculosis in

Different Groups of Immunocompromised 1 & :
Patients. RicheldiL. Chest2009;136:19&04 331 adUItI

trapiantodi fegatoHIV, neoplasie

Overall, TST provided fewer positive results (10.9%) than TS.TB (18.4%; p < 0.001) and
QFT-IT (15.1%; p = 0.033).

Indeterminate blood test results due to low positive control values were significantly
more frequent with QFT -IT (7.2%) than with TS.TB (0.6%; p < 0.001).




Could We Avoid Ulysses Syndrome In the Diagi
Tuberculosis Disease Based on IGRA Testir

This is a typical example of the
Ulysses syndrome. The character-
istic features are mental and physi-
cal disorders which follow the dis-
covery of a false positive result.
Ulysses, you may remember, fought
in the Trojan war and then decided
to come home. Twenty years passed
before he returned to his point of
departure. During this time he was
involved in a series of needless,
often hair-raising, frequently danger-
ous, and occasionally pleasurable
adventures. The syndrome has been
named for Ulysses because patients
with it, though healthy enough at
the outset, make a long journey
through the investigative arts and
experience a number of adventures
before reaching their point of de-
parture once again. The Ulysses syn-
drome should be distinguished from
an iatrogenic disorder. The Ulysses
syndrome is a side effect of invest- = .
fgation and not of therspy. Agir OChes2014 Mar ;14368Bippt139A

N N
Department of Health Sciences (f 2

University of Florence ‘/\; Il

] 537
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http://  www.nice.org.uk/nicemedia/pdf/CG117niceguideline.pdf

860

National Institute for
Health and Clinical Excellence

linee -guida NICE (U.K.) 2011.:

In alcune condizioni si consiglia solo IGRA . ad esempio
«hard -to-reach » group ; in screening di contatti che
Interessino  grandi gruppi di persone se di eta > 5 anni

Il n al tr| casi previsto | 01 mpi €.
ad esempio in adulti Immunocompromessi . IGRA
solamente oppure TST+IGRA: sufficiente un solo test

POSItivo

S N
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http://  www.nice.org.uk/nicemedia/pdf/CG117niceguideline.pdf

These recommendations update and replace recommendation R1 from CG33.

WZ860

Diagnosing latent TB National Institute fo
Health and Clinical Excellence
R1 Offer Mantoux testing in line with the Green to diagnose latent TE in people

who are:

. household contacts (aged 5 years and older) of all people with active TB

. non-household contacts (other close contacts for example, in workplaces and

schools)

R2 Consider interferon-gamma testing for people whose Mantoux testing shows
positive results, or in people for whom Mantoux testing may be less reliable, for
example BCG vaccinated people.

R3 If Mantoux testing i1s inconclusive, refer the person to a TB specialist.
New entrants from high-incidence countries

R4 Offer a Mantoux test to children aged 515 years. If positive, follow with an
interferon-gamma test.
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Red Book, 2009 American Academy of Pediatrics

IGRA e TST non distinguono TB latente da TB attiva

Nel&RAsn® TST rappr egelésit amadando oper | a di

Nel bambino immunocompetente dai 5 anni di eta in poi IGRA
possono essere usati al posto di TST per confermare i casi di TB
attiva o infezione latente e probabilmente saranno associati ad un
minor numero di risultati falsamente positivi. In particolar modo nei
bambini che hanno ricevuto BCG

I bambini con IGRA positivo devono essere considerati infetti

Nei bambini con IGRA negativo non € possibile escludere
I’infezione con certezza

IGRAs non sono raccomandati nei bambini sotto i 5 anni per la mancanza
di dati e nei bambini immunocompromessi
I1 risultato di IGRA indeterminato non esclude!|l 0i nf ezi one t ube

il . . i clinich Department of Health Sciences (2
deve essere utilizzato per prendere decisioni cliniche University of Florence
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Interferon-y Release Assays for Diagnosis of
Tuberculosis Infection and Disease in Children
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abstract e
Tuberculozis (TBY remaing an important problem among children in
the United States and throughout the world. Atthough diagnosiz and
treatment of infection with Mycobacterum tuberculsis (also re-
ferred to as latent tuberculosis infection [ITBI] or TR infection) remain
the Iynchping of TR prevention, there iz no diagnostic reference stan-
dard for LTBI. The tuberculin zkin test (TST) has many limitations,
including difficulty in administration and interpretation, the need
for a return wisit by the patiemt, and false-positive results caused
by significant crossreadion with Mycobadferium bovis—bacille Calmette-
Guérin (BCG) vaccines and many nontuberculous mycobacteria.
Interferony release assays (IGRAs) are blood tests that measure ex
vivo T-lymphocyte release of interferony after stimulation by antigens
specific for M fubsrculosis. Because these antigens are not found on
M bovis—BCG or most nontuberculous mycobacteria, IGRAs are more
specific tests than the TST, vielding fewer falze-positive results. How-
gver, IGRAs have little advantage over the TST in sensitivity, and both
methods have reduced sensitivity in immunocompromized children,
including children with severe TB dizease. Both methods have a higher
positive predictive value when applied to children with rigk factors for
[TRI. Unfortunately, neither method distinguishes between TB infection
and TB diseaze. The objective of this technical report is to review
what IGRAs are most useful for: (1) increazing test specificity in
children who have received a BOG vaccine and may have a false-
positive TST result; (2) using with the TST to increase sensitivity for
finding [TBIl in patients at high risk of developing progression from
[TBI to dizeaze; and {3} helping to diagnose TB diseaze. Pediatrics
201413421 763—-e1773
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yes

If negative and not
criteria A: stop;
otherwise IGRA

positive and not
criteria B: stop;
otherwise IGRA
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If negative and
not criteria A:
stop; otherwise
IGRA
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If positive and
not criteria B:
stop; otherwise

IGRA

Negative | Indet. |Positive
v
Criteria A:
repeat 1. High clinical suspicious
for TB disease and/or
. oye 2. High risk for
Negatlve POSItIVE infection, progression, or

Jeffrey R. Pediatrics 2014;134.e1763
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poor outcome

Criteria B:

1. Additional evidence
needed to ensure
adherence and/or

2. Child healthy and at low
risk and/or

3. NTM suspected




IGRA: positivo

Considerare la risposta
quantitativa?

> 100 spot vs. 10 spot
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b Correlazione fra risposta quantitativa e quadro

clinico .

Chiappini E., Bonsignori F, Mazzantini R, Sollai S, Venturini E, Mangone
G, Cortimiglia M, Olivito B, Azzari C, Galli L, de Martino M. Pediatr Infect
Dis J 2013;32:1289-91

338 children: 210 uninfected, 58 LTBI cases, 70 active TB cases
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linee-guida CDC 2010

Mazurek M. MMWR. 2010;59(RR -5):1-25.

General Recommendations for Use of IGRAs

Both the standard qualitative test
interpretation and the quantitative assay
measurements should be reported together
with the criteria used for test interpretation.

This will permit more refined assessment of
results and promote understanding of the tests.
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Should children on antitubercular
therapy re-tested with an IGRA?
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m— = Utility of interferon-y release assay results to monitor anti-
o == tubercular treatment in adults and children

Chiappini E, FossiF, Sollai S, Galli L, de Martino M. Clin Ther 2012;
34:1041 -8 éﬂ
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Author, Year Percentage (95%(Cl) n/N
Bocchino, et al'#, 2010 0.38 (0.23-0.54) 15/40
B Dyrholl Riise, et al', 2010  0.42 (0.31-0.54) 31,74
- Chee, et al'®, 2010 0.32 (0.20-0.45) 18/57
.‘ Herrmann, et al, 2009 0.28 (0.17-0.42) 15/53
B Lee SH, et al®, 2010 0.14 (0.07-0.25) 9/63
B Lee SW, et al'?, 2010 0.25(0.15-0.38) 15/59
—.— Nenadic, et al'®, 2011 0.39 (0.33-0.46) 83/212
—é— Pooled studies 0.31 (0.23-0.39)
0.00 0_'25 0_;0 0.75 Cochrane Q, 20.56 (df=6) P=0.0022
Percentage (95% Cl) Inconsistency (1) = 70.8% (95% Cl: 31.2%-86.3%)
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b1 Serial T-SPOT.TB and quantiFERON-TB-Gold In-Tube assays
% to monitor response to antitubercular treatment in italian
children with active or latent tuberculosis infection.

Chiappini E, BonsignoriF, Mangone G, GalliL, MazzantiniR, Sollai
S, Azzari C, de Martino M. Pediatr Infect Dis J 2012;31:974 -7

In 44 children, At the 6-month follow-up, reversion rate was

- 5.88% (95% CI: 0-13.79; 2/34) for QFT-G-IT
- 9.09% (95% CI: 0.59- 17.58; 4/44) for T-SPOT.TB (P = 0.921).

All reversions occurred in active TB cases.

- One conversion was observed in 1 LTBI case (2.94% for QFT-G-IT
and 2.27% for T-SPOT.TB).
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http://journals.lww.com/pidj/pages/currenttoc.aspx

Chemokine IP-10: an adjunct marker
for latent tuberculosis infection in
children. Lighter J. Int J Tuberc Lung
Dis 2009;13:731  -6.

IL-2 ELISpot in differentiating recent
and remote infection in tuberculosis
contact tracing.

Zrummerl B. PLoS One 2010;5:€11670

Human T-cell responses to 25 novel

" " " igens encoded by Mycobacterium
Ive r% O C I n @erculosis. Leyten EM. Microbes

Infect. 2006:8:2052 -6

Response to Rv2628 latency
antigen associates with

dl Ve r S I a n tl e rcu1081s Goletti D. Eur Respir
10;36:135-42.
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Role of M. tuberculosis specific
IFN-y and IL-2 ELISPOT assays in
discriminating children with active
or latent tuberculosis

Elena Chiappini 8, Chiara Della Bella*, Francesca Bonsignori$, Sara
Sollai®, Amedeo Amedei*, Luisa Galli8, Elena Niccolai*, Gianfranco Del
Prete*#, Mahavir Singh?®, Mari o M. DOEI I os*, Mauri zi

AAnna Meyer University Hosptal, Department of Science for Woman and
Child Health, University of Florence, Florence, Italy
*Department of Internal Medicine, University of Florence, Florence, Italy

ALionex GmbH, Braunschweig, Germany

Plos One 2012:7:e46041
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Figure 1. A receiver operator characteristic (ROC) plot is shown, illustrating sensitivity and specificity of AlaDH
IFN- | YHR OL[[L{ L2 0 NBadzZ a4 Ay RAAONAYAYlIGAY3a OKAf RN.
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Mantoux C. Intradermo-reaction de la tuberculine.
Comptes rendus de I'’Académie des sciences, Paris, 1908; 147: 355-357
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CDC Home

i | @ Centers for Disease Control and Prevention

CDC 24/7: Saving Lives. Protecting People.™ |

Morbidity and Mortality Weekly Report (MMWR)

MMWR

Tuberculin Shortage
CDC Recommendations

ERecommend 7 W Tweet Share

Extent and Effects of Recurrent Shortages of Purified-Protein Derivative Tuberculin Skin
Test Antigen Solutions — United States, 2013

Weekly
December 13, 2013 / 62(49);1014-1015

Two purified-protein derivative (PPD) tuberculin skin test (TST) antigen solutions are approved by the U.S. Food and Drug Administration (FDA): Tubersol
(Sanofi Pasteur Limited) and Aplisol (JHP Pharmaceuticals, LLC). Tubersol was out of production in late 2012 through April 2013 (1). Shortages of Aplisol have
resulted from increased demand as practitioners have sought a substitute for Tubersol. Tubersol production resumed in May 2013, and supplies had been nearly
restored by early June. However, in mid-July, state tuberculosis (TB) control officials notified CDC of difficulty obtaining Tubersol and Aplisol. Sanofi Pasteur
notified FDA of a temporary delay in the availability of tuberculin in the 10-dose and 50-dose presentations. In mid-October, the 10-dose presentation was being
returned to market, on allocation, which means that historical purchasing practices determine the amount that customers are allotted. In late October, the 50-
dose presentation was being returned to market, also on allocation, one vial per historical customer per month. Supplies are forecast to approach normal during
January 2014, after distributors have restored their supply chains. A compensatory surge in testing after deferment of testing during the periods of shortage
might cause further temporary instability of supplies. In mid-August 2013, officials in 29 of 52 U.S. jurisdictions noted a shortage of at least one PPD TST
antigen solution in health departments to the extent that it interrupted activities. This report includes a summary of the extent and effects of the shortages and a
reiteration of advice on how to adant to them
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