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Figure 1—The Scheme for Tuberculosis Contact Investigation
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The findings of a study of 205 family groups for tuberculosis and
tuberculosis contacts are reported. These show that tuberculosis exists
in “pools” invelving large numbers of cases. Public health efforts
should be directed to these pools of infection, and contact
investigation has proved very efficient in finding pools. Intensive

contact investigation will permit wide chemoprophylaxis

amid children and young adults.
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Contact Tracing Do?

ldentifies recently exposed and infected children

Opportunity to prevent establishment of infection
Prevent infection from progressing to disease
Detect early disease i easier to treat & cure
Prevent dissemination, hospitalization

Only opportunity to determine drug susceptibility for:

50% to 70% of children with disease
100% of children with infection



Some Results from Contact

Tracing Studies

Jaganath et al. Clin Infect Dis 2013 epub
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Study of 761 childhood household contacts of TB cases in
Uganda

~ half of the contacts were children < 5 years of age
Patients followed for 2 years

10% prevalence of TB disease among the children [71% were
culture positive] T 16,400 per 100,000!!!

No cases of disseminated disease [? Effect of early intervention]
483/490 [99%] children started on INH did not develop disease
2 TB cases while on IPT, one case after completion

BCG was protective, esp. among children < 5 years of age
Characteristics of index case not a/w disease in contacts



Some Results from Contact

Tracing Studies

Triasih et al. J Trop Med 2012 DOI:10.1055/2012/301808

TasLe 2: The yields of household contact investigation among child contacts.

Numberof ~ Number of Yield (%) for TB infection Yield (%) for TB disease
Author Country )

sourcecase  chldeontacts  Syo 51550 <5y Sy 5150 <I5yo
Andrews et al. [18] India 191 398 162 536 B8 wp92 3 55
Narain et al, [16] India 7 790 55 365 44 NR MR NR
Kumar etal. [17] India 50 2 N NR MR B3R MR MR
Singh etal. [13 India 20 % BS N N W3 N M
Rathi et al. [24] Pakistan 7 151 78 28 296 NR MR NR
?;;T“Vﬂgm ) B3 512 %9 2 N NR W33
Tornee et al. [19)] Thailand 325 480 NR  NR {78 NR MR NR
Tornee et al. [20] Thailand 342 500 NR NR 471 MR NR NR
Iskandaretal. [22]  Indonesia 54 61 10 NR N mpi6d  NR NR
Nguyen et al. 23] Lao 7 148 % BT 3 NK N MR
Okadactal 2l Cambodia 164 W ¥ N N Wy N W

NR: not reported.

Nguyen et al., 2009 [23]
Rathi et al., 2002 [24]
Narain et al., 1966 [ 16]
Andrews et al., 1960 [18]

Weighted yield
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Tuberculosis and latent tuberculosis infection in close
contacts of people with pulmonary tuberculosis in
low-income and middle-income countries: a systematic
review and meta-analysis  Lancet Infect Dis 2008;

Janina Morrison, Madhukar Pai, Philip C Hopewell 8: 359—68
Total Pooled yield Heterogeneity = References
studies (n) (95% Cl)
p I
Active tuberculosis
Child contacts
<5 years 13 8-5% (7-4-9-7%) <0001 88.8% 18,21,22,31,37-39,
41,45,46,50,59,60
5-14 years 6 6:0% (4-7-7-5%) 0064 43-5% 18,31,38,39,45,59
<15years 8 7:0% (6-0-8-0%) <0001 883% 1718,31,33,38,39,45,59
Adult contacts 9 6-5% (57-7-4%) <0001 701% 16-18,31,33,38,39,41,45
) (>15 years)
\Y/ LBl
v Child contacts
Texas <5 years 14 30-4% (28-6-32-3%) <0001 94-4% 1718,21,22,31,39,43,45,
Children’s 53,54,56,57,59,60
Hospital 5-14 years 7 47-9% (45:5-50-4%) <0-001 96:0% 17,31,39,43,53,56,59
<15 years 10 40-4% (387-422%) <0-001 97-8% 16,17,31,39,44,48,53,56, 58,59
BC ] \/ I Adult contacts 7 64-6% (62-9-66-2%) <0-001 98-7% 1718,31,39,43,48,53
Baylor College of Medicine (>15 years)
Table 6: Pooled data for all active tuberculosis and LTBl among household contacts, by age




Opportunities for chemoprophylaxis in children with
culture-confirmed tuberculosis

K. DU PREEZ*, A. C. HESSELING*, A. M. MANDALAKAS*!, B. ]. MARAIS® &
H. S. SCHAAF*'

Annals of Tropical Paediatrics (2011) 31, 301-310

TABLE 2. TB disease spectrum in children with documented exposure stratified by age, HIV status and those who
did not receive chemoprophylaxis.

All child contacts <5 yrs HIV-infected
Type of tuberculosis n=333 (%) n=237 (%) n=68 (%)
Pulmonary TB only 156 (46.8) 123 (51.9) 41 (60.3)
Extra-pulmonary TB only 30 (9.0) 19 (8.0) 0 (0)
Pulmonary & extra-pulmonary TB 147 (44.1) 05 (40.1) 27 (39.7)
Disseminated TB (included above) 73 (21.9) 58 (24.5) 16 (23.5)

Missed opportunities for chemoprophylaxis*

6 <5 yrs HIV-infected =5 yrs
M Type of tuberculosis n=146 (%) n=10 (%)
ChTifé(xiesn’s Pulmonary TB only 75 (51.4) 6 (60.0)
Hospital Extra-pulmonary TB only 13 (8.9) 0 (0)

Pulmonary & extra-pulmonary TB 58 (39.7) 4 (40.0)

B CM Disseminated TB (included above) 37 (25.3) 2 (20.0)

* Children <5 yrs of age or HIV-infected with documented TB exposure who did not receive chemoprophylaxis as

per local guidelines at the time of the study. Types of extra-pulmonary TB included meningitis, miliary, peripheral
lymph nodes, pleural effusion, pericardial effusion, abdominal and mastoiditis.

Baylor College of Medicine



Tuberculosis burden in households of patients with
multidrug-resistant and extensively drug-resistant
tuberculosis: a retrospective cohort study  tencet2011;:377:147-52

Mercedes C Becerra, Sasha C Appleton, Molly F Franke, Katiuska Chalco, Fernando Arteaga, Jaime Bayona, Megan Murray, Sidney S Atwood,
Carole D Mitnick

Overall Index XDR Index MDR Adjusted hazard
ratio (95% CI)’
Incidencerateper ~ Cases Person-years Incidencerateper  (ases Person-years  Incidencerateper  Cases  Person-years
100000 person-years” 100000 person-years* 100000 person-years*
Year1 3165 W M43 4252 3 306 3084 7 4y 124(057-266)
Year2 1092 4 4303 74 8 205 973 39 4008 2:44/(109-546)
Year3 764 0 397 1816 5 I 685 5 365 267(0:99-7:20)
Year4 1n 54 2734 5§ 18 969 0 2069 2:81(0-89-8:83)
Overall(years 1-4) 1624 242 14900 2928 311059 1524 1M 13841 188 (110321)

*Adjusted for household dlustering.

Table 3:Incidence of active tuberculosis in household contacts during 4-year follow-up period




Risk factors for infection and disease in child
contacts of multidrug-resistant tuberculosis: a
cross-sectional study [ bomedentacomian 235417305

James A Seddon“z*, Anneke C Hesseling1, Peter Godfrey—Faussettz, Katherine Fielding3 and H Simon Schaaf'*

{ 3

Abstract

Background: Young children exposed to Mycobacterium tuberculosis have a high risk of disease progression
following infection. This study aimed to determine risk factors for M. tuberculosis infection and disease in children
following exposure to adults with multidrug-resistant (MDR) tuberculosis (TB).

Methods: Cross-sectional study; all children aged < 5 years, routinely referred per local guidelines to the provincial
specialist MDR-TB clinic, Western Cape Province, South Africa, following identification as contacts of adult MDR-TB
source cases, were eligible for enrolment from May 2010 through April 2011. Demographic, clinical and social
characteristics were collected. All children underwent HIV and tuberculin skin testing.

Results: Of 228 children enrolled (median age: 30 months), 102 (44.7%) were classified as infected. Of these, 15
(14.7%) had TB disease at enrolment. Of 217 children tested for HIV, 8 (3.7%) were positive. In adjusted analysis,
child’s age (AOR: 1.43; 95% Cl: 1.13-1.91; p =0.002) and previous TB treatment history (AOR: 2.51; 95% Cl: 1.22-5.17;
p=0.01) were independent risk factors for infection. Increasing age of the MDR-TB source case (AOR: 0.67; 95% Cl:
045-1.00; p =0.05) was protective and source case alcohol use (AOR: 2.59; 95% Cl: 1.29-5.22; p = 0.007) was
associated with increased odds of infection in adjusted analysis. Decreasing age of the child (p =0.01) and positive
HIV status (AOR: 25.3; 95% Cl: 1.63-393; p =0.01) were associated with prevalent TB disease.

Conclusion: A high proportion of children exposed to MDR-TB are infected or diseased. Early contact tracing might
provide opportunities to prevent the progression to TB disease in children identified as having been exposed to
MDR-TB.

Keywords: Pediatric, Infection, Disease, Drug-resistant, Tuberculosis, Children




Shah et al. Yield of contact investigations In
households of DR-TB patients: systematic review
and meta-analysis. CID 2013 epub ahead of print
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Study Nurmberaf, Contacts i Rate 95%Cl %Wt
Peni et al, 2011 73 o = 0.0% (0.0% - 5.0%) 5.8%
Huang et al, 2010 78 g B— 00% (0.0% - 4.7%) 55%
Pineiro Perez et al, 2008 9 0 0.0% (0.0% -28.9%) 1.6%
Younassian et al, 2005 13 g — 00% (0.0% -22.8%) 24%
Johnson et al | 2000 12 0 — 0.0% (0.0% -243%) 2.2%
Reichler et al, 2000 7 0 0.0% (0.0% -354%) 1.3%
Snider Jr. et al, 1985 601 4 B 0.7% (03% - 1.7%) B5.2%
SalazarVergam et al, 2003 111 3 A 27% (0.9% - 7.7%) 55%
Mehta et al, 2009 26 I 3.9% (0.7% - 18.9%) 3.0%
Vella etal, 2011 1766 73 = 41% (3.3% - 5.2%) 6.2%
Grandjean et al, 2011 2112 108 Lg 51% (4.3% - 6.1%) B8.2%
Singla et al, 2011 302 18 s 53% (3.3% - 8.4%) 5.8%
Teixeira et al, 2001 157 9 - 57% (3.0% - 105%) 53%
Kritski et al, 1996 218 17 I 7.8% (49% -121%) 54%
Becena et al, 2011 4503 359 80% (7.2% - 8.8%) B6.2%
Bayona et al, 2003 464 28 - 8.2% (6.0% - 11.0%) 5.8%
CDC, 2009 163 16 —-— 9.8% (6.1% - 154%) 4.9%
Miramontes et al, 2010 9 1 - 11.1% (2.0% -43.5%) 1.0%
Mok addas et al, 2005 9 1 11.1% (2.0% -43.5%) 1.0%
Agerton et al, 1999 21 3 1423% (5.0% -346%) 1.7%
Neely et al, 2010 129 26 E— 20.2% (14.1% -27.9%) 2.9%
Schaaf et al, 2002 125 29 _— 23.2% (16.7% -31.3%) 2.7%
Radhakrishnan et al, 2011 779 188 - 24.1% (21.3% -27.3%) 56%
Steiner et al, 1970 23 6 26.1% (12.6% -465%) 1.3%
Van Zyl et al, 2006 55 18 29.1% (18.8% -42.1%) 2.3%
Randomefiectoverall f —?.8% (5.6%-10.0%)
FrTr 11 rror 17111
0% 5% 10% 20% 0% A4 0% 0%



Shah et al. Yield of contact investigations In
households of DR-TB patients: systematic review
and meta-analysis. CID 2013 epub ahead of print

Sy st et Rate  95%Cl oM

Johnson et al, 2000 12 o B——r0 0.0% (0.0% -24.3%) 7.4%

Neely et al, 2010 129 23 - 17.8% (12.2% -25.3%) 7.7%

VanZyl et al, 2006 55 14 —— 255% (15.8% -38.3%) 7.5%

Mehta et al, 2009 26 9 —— 34.6% (19.4% -53.8%) 7.0%

Y ounossian et al, 2005 13 5 — 385% (17.7% -64.5%) 6.5%

Huang et al, 2010 78 36 t 48.2% (355% -57.1%) 7.5%

Schaef et al, 2002 125 B4 51.2% (425% -59.8%) 7.6%

Pineiro Perez et al, 2008 9 5 n : 55.6% (26.7% -81.1%) 6.1%

° Reichler et al, 2000 7 4 » : 571% (251% -84.2%) 5.8%
& SalazarVergaraetal. 2003 111 65 —— 58.6% (49.3% -67.3%) 7.6%
v Agetton et al, 1999 21 13 —_—— B19% (408% -79.3%) 6.9%
Texas : cDC, 2009 163 104 - B3.8% (56.2% -70.8%) 7.7%
C}}Il(l)ls(i)lﬁgls Steiner et al, 1970 23 17 —a— 73.9% (535% -87.5%) 7.0%
Kritski et al, 1996 218 173 - 79.4% (735% -84.2%) 7.8%

BCM Random effectoverall -?- -4?.2% (33%- 61.4%)
| |

Baylor College of Medicine | I I I
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ASSOCIATE INVESTIGATION
| TReverse Cont ac

|dentification and evaluation of close contacts of
children and adolescents with LTBI or TB disease

A can be considered a form of targeted testing

4 Index Case =) 0rce Case

» Yield of finding cases of tuberculosis may be low
\s?/ » Yield of finding LTBI is 30% to 40% in the U.S.
= » effective only if index child with LTBI was tested

it because of risk
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