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Over 2 million paediatric HIV infections in 2007
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Age

— 43% of infants (children < lyear)

— 25% of children aged one to five years
— 15% of adolescents

Recent infection (1-2 years)

Malnutrition

HIV

Marais, 2004, Nelson, 2005



« TB major cause of morbidity in HIV-infected children: 6-8
fold higher risk TB disease; TB in HIV+ infants: 20-25 fold
higher incidence

e Incidence TB In South African HIV-infected children 9.2%
(95% CI: 0.14-0.97)

» 25-60% of all hospitalized children with TB HIV+ in SA
(2007)

« Mortality: tuberculosis-related deaths in 18.8% of HIV-
iInfected Zambian children

Schaaf et al, BMC Infect Dis 2008, Bhat, J Trop Pediatr 1993,
Zar et al, BMJ 2007, Moore et al, 2007, Hesseling, 2009, Chintu
Lancet 2002



Presence of organism vs. host response

 Paucibacillary disease: Culture methods (Liquid), DST
« Contact history (and DST)

« CXR

e TST

e Symptoms

 Novel diagnostics (IGRAS)

 Reality: combined approaches, resource limitations
(high-burden settings)
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CRANIAL CT: HIV-INFECTED (N=34) VS. HIV-UNINFECTED
(N=56) WITH TBM

HIV- HIV- Odds _
infected uninfected ratio Confidence
Interval

Infarcts (%) 50.0 40.5 1.47 0.54 —4.04
Granuloma (%) 0] 15.0 0.11 0.01-2.01
Hydrocephalus (%) 72.0 97.9 0.06 0.01 - 0.49

communicating 100.0 80.0 5.49 0.29 —

non-communicating 0.0 20.0 1.00 103.46
Basal exudate (%) 37.5 71.4 0.24 0.08 — 0.70
Subarachnoid space

increased (%) 57.1 16.7 440 1.04 —18.60

normal (%) 28.6 36.7 1.00 —

decreased (%) 14.3 46.6 0.39 0.80-1.94

van der Weert, Schoeman et al. Pediatr
Infect Dis J 2006; 25: 65-9



Table |: History, clinical characteristics and drug susceptibility test results in children with culture-confirmed TB according to HIV

status (n = 596)

Characteristic

HIV-uninfected N = 281 (%)

HIV-infected N = 133 (%)

HIV unknown N = 182 (%)

Odds ratio (95% Cl)2

Previous TB ureatment
Known TB source case
Mutritional status
Severely malnourished
< 3rd percentile WFA
Total malnourished
T5T (Mantoux) positive
DST results
All drug resistance
INH menoresistance
RMP monoresistance
MDR
TB manifestation:
Intrathoracic TB only®

Intra- and extrathoracic TBe®

Extrathoracic TB only
All extrathoracic TB

26 (9.3)
152 (54.1)

(n = 276)

53 (19.2)

78 (27.8)

131 (46.6)
1901232 (81.9)
(n= 277y

31 (11.2)

21 (7.5)

0

10 (3.6)

126 (44.8)
119 (42.3)

37 | 13.2)

40 (30.1)
73 (54.9)
(n=128)
26 (20.3)
57 (42.9)
83 (62.4)
50/83< (60.2)

23 (17.3)
12 (9.0)
2 (1.5)
9 (6.8)

84 (63.2)
44 (33.1)
5

49 (36.8)

16 (8.8)

70 (38.5)
(n= 173k
20 (11.6)

44 (24.2)

64 (35.2)
90/110 (81.8)

13 (7.1)
10 (5.5)
0

3 (1.6)

9 (52.7)
48 (26.4)
37 (20.3)
85 (46.7)

0.24 (0.13-0.42)
NS

NS

0.4% (0.31-0.78)
0.4% (0.21-0.77)
2.99 (1.66-5.28)

NS
NS5

NS5

0.47 (0.30-0.74)
NS

3.07 (1.41-11.48)
2,12 (1.36-3.22)

All cavities: HIV-infected: 26.2% vs. 16.1%

Schaaf, BMC Infect Dis 2007
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LYMPHOID INTERSTITIAL PNEUMONITIS



A critical review of diagnostic approaches used
In the diagnosis of childhood tuberculosis.

“Sixteen systems were analysed. Comparison of
systems is difficult because characteristic
definitions and the ranking of characteristics are
not standardised, few studies have been
performed to validate these diagnostic
approaches, and the gold standard of diagnosis
IS not practicable in most settings. The minority
of systems are adapted for HIV-infected and

malnourished patients.
approaches developec

Any new diagnostic
should be relevant to

developing countries with limited resources, a

high burden of tubercu
HIV/AIDS and a young

osis, malnutrition and
population.”

Hesseling, Int J Tuberc Lung Dis. 2002
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ROC curves for symptoms documented at presentation
diagnosed with pulmonary tuberculosis

1) Cough >2weeks, +2) documented failure to thrive,
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in HIV-uninfected children
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Marais, Pediatrics 2006



HIV INFECTION

100
Cough >2weeks
+ Failure to thrive
Sens
+ Fatigue (Sens 56%, Spec 61%)
+ FU cough >2-4weeks
(Sens 56%, Spec 75%)
0

100
Marais, Pediatrics 2006

1-Specificity



Yield not by HIV status
(p=0.17, OR: 0.7 [95% CI 0.3-1.3]).

Zar et al. Lancet. 2005 Jan 8-14;365(9454):130-4.



DISEASE SPECTRUM AND YIELD

Disease manifestation Total (%) Bacteriologic yield
N =439
Not TB 85 (19.4)
Intra-thoracic TB 307 (69.9) 120/195 (61.5)
Uncomplicated LN 147 (47.9) 22/64 (34.4)
Complicated LN 106 (34.5) 59/80 (73.5)
Other 54 (17.5) 39/51 (76.5)
Extra-thoracic TB 72 (16.4) 31/46 (67.4)
Cervical lymphadenitis 35 (48.6) 27/27 (100)
TBM 14 (19.4) 1/10 (10.0)
Other 23 (31.9) 5/9 (55.6)
Intra+Extra 25 (5.7) 12/13 (92.3)

Marais, Hesseling et al. Clin Infect Dis 2007




PRIMARY ISOLATION

Liquid media vs. solid media yield: role of growth supplements
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Mean TTD (days) for liguid media

TTD (days)
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Current effect: F(1, 47)=52.933, p=.00000
Effective hypothesis decomposition

P 0.001

Vertical bars denote 0.95 confidence intervals
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« BCG-induced CD4 and CD8 T cell responses: HIV-
Infected (n=20), HIV-exposed uninfected (n=25), and
HIV-unexposed (n=23) infants year one of life.

* HIV-infected infants demonstrated a markedly lower
Immune response characterized by CD4 T cells
expressing interferon IFN- , TNF-alpha, and/or IL-2 and
significantly reduced numbers of polyfunctional CD4 T
cells co-expressing IFN-gamma, TNF-alpha, and IL-2

Mansoor, J Infect Dis. 2009



e 715 HIV-infected women: TB incidence: 5.0 per 100
person-years (95% CI 3.2—7.4 cases per 100 person-years).

 Women with incident TB and their infants had a 2.2- and
3.4-fold increased probability of death, respectively,
compared with women without active TB and their infants

» Rates of TB in HIV-infected pregnant women are high,
and screening for TB during routine antenatal care should
be implemented in high HIV-prevalence settings.

Gupta, Clin infect Dis 2007; Kali et al, J Acquir
Immune Defic Syndr. 2006



DIAGNOSIS NEONATAL TB

e HIV Iincreases likelihood of maternal EPTB - more
genital/placental TB?

* High index suspicion required

e Contact history: mother often undiagnosed (mother
and infant; HIV)

o TST: limited SENS
e CXR:
— Often non-specific
— Miliary (bronchopneumonic?) 26%
— Hilary (52%) and paratracheal (37%) LN
— large airway compression (56%)

e Culture and microscopy: GW, BA, LN biopsy, BM,
Bct

 Placenta + endometrial culture/histology
Schaaf HS. Arch Dis Child 1993
Cantwell. NEJM 1993;330:1051




3. HIV AND EMERGENT DR?

DST results 1994-98 2003-05  2005-2007
All culture+ cases 338 (%) 323 (%) 291 (%)
DST available* 306 (90.5) 320 (99.1) 285 (97.9)
Drug susceptible 285 (93.1) 279 (87.2) 239 (84.5)
Drug resistant (All) 21 (6.9) 41 (12.8) 43 (15.1)
INH mono-R 14 (4.6) 22 (6.9) 22 (7.7)
RMP mono-R 0 0 2 (0.7)
Multidrug resistant 7 (2.3) 19 (5.9) 19 (6.7)

 Significant increase in All DR and MDR TB between 1 st
and 3" surveys; no association HIV and DR

e Contact data, culture, DST essential MOPEBO019
Schaatf, Int J Epid 2008



4. TB EXPOSURE AND INFECTION

* Exposure of young children often at household level (60%);
missed opportunities IPT

e HIV proxy for TB exposure: 77 of 766 (10.1%; 95% CI 8.0—
12.4) HIV-exposed South African infants had TB contact at 3
months; HIV-exposed infants 2 fold higher risk of TB exposure

* TB infection in HIV+ children="relevant disease”?
o TST limitations (SENS, SPE, standardization)
* No gold standard for M. tb infection: advances (IGRA)

» Determined by exposure to an infectious case, mediated by
duration of infectiousness, infectivity, proximity: may be used

as measure of likelihood of infection: impact of HIV?

Schaaf, PIDJ, 2006, Shams, 2006,
Hesseling Thorax 2008, Cotton IJTLD
2008, Hesseling Infect Dis 2009



T- CELL INTEFERON- RELEASE ASSAYS
(IGRAS)

e QuantiFERON-TB-in-tube assay : Whole-blood ELISA
measuring IFN-g production (ESAT-6, CFP-10 and TB7.7)

 T.SPOT.TB: Enzyme-linked immunospot (ELISPOT) assay
peripheral mononuclear cells (PBMC) to detect number of IFN-
gproducing T cells (ESAT-6 and CFP-10)

* IGRASs include internal positive and negative controls
* More sensitive in HIV? More specific (TST, NTM)
 Limited data on direct comparison of 2 IGRAs in high-burden

settings in children, HIV: distinction between infection vs.
disease?

Pali et al, Lancet ID 2007






Clinical characteristics and measures of M. tb infection in HIV-negative
adults and children in  household contact with a TB index case

J U000

Hesseling et al, Thorax, 2008



Logistic regression of M. tb infection in relation to exposure and
age in adults and children in recent household cont act with TB

Hesseling, Thorax, 2008
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Mandalakas, Hesseling et al, [JTLD 2008



ELISPOT assay for the diagnosis of active TB diseas e in children:
effect of HIV, nutritional status and age

Liebeschuetz, Lancet 2006



188 children, 139 (74%) were HIV-infected

o Significantly higher proportion of HIV-infected children with
TB had a positive ELISPOT compared with a positive TST
[25/39 (64%) vs. 10/34 (29%), P = 0.005].

 In contrast to TST, ELISPOT not affected by young age or
severe immunosuppression.

o Although more sensitive than TST current ELISPOT assays
not sufficiently high to be used as a rule out test for TB.

e Infection vs. disease?

e Prognostic utility?

Davies MS, Connell, T et al. AIDS. 2009
May 15;23(8):961-9.



Multi-centre population estimates of incidence rate of
disseminated BCG disease in HIV-infected children,
Western Cape Province, South Africa

e Pooled estimate of dBCG incidence: 992 per 100 000
(95% CI: 567-1495 per 100 000)
 No HAART, mortality >75%

e High index suspicion, GA, Bct, BM, PCR
Hesseling et al, Bull WHO, 2009



Effect of HAART on BCG adverse events?

BCG IRIS in infants with baseline CD4  25%: Early vs.
Deferred HAART (CHER study)

CHER study, Rabie, Cotton et al, CROI, 2008



Well formed granuloma

Michelow, Cytopathology. 2008



>?@ A %

>?7@ # + 9

2 A% +0+
8 + + +:
6 +

?..4

>?7@ 2 + 9

(09 %

0 +$

0
3 0

0p 2<>9A

WHO 2006

6



CONCLUSIONS

1.

2.

N o OB

High risk of TB infection and disease in HIV-
Infected children

Diagnostic challenges due to co-morbidities,
Immune suppression requires combined
approach

Bacteriological confirmation: sensitive, |
Inexpensive methods required (novel collection
methods)

Bacteriological yield not affected
Emerging disease entities
Infection vs. active disease

Novel diagnostic tools needed relevantto
paucibacillary disease and Immune suppression
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