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TB Iin Children

Objectives
 to report on the epidemiology of tuberculosis

e to present advances in the iImmunopathogenesis
and the laboratory diagnosis of TB

e to address relevant issues in the management of
. TB in children

e to update on the current scope and principles of
TB treatment in children, including drug-resistant
and multi-drug resistant TB, in accordance with the
WHO 2006 Guidance for National TB Programmes
In the Management of TB in children

* to review common radiographic findings in
childhood PTB

e to summarize current information on research on
the TB vaccine
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Incidence (left) and prevalence (right) rates of al | forms of TB by
country and area, 2006
37 countries
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causes male female | Both sexes
Rate** | Rate** [ No. Rate*

1 Acute lower B6) &)&

RTI &

pneumonia

2 Bronchitis/ 6 &B&)

bronchiolitis

3 acute watery 6 6 6 6 B &

diarrihea

4 influenza &B& 6

5 hypertension ) ) )B) &

6 TB Respiratory & & B) ) 6

7 Chickenpox 6 6 6 ) B & 6

8 diseases of the 6 6 B &)

heart

9 Malaria ) ) &B & )

10 Dengue Fever 6B &

causes male female | Both sexes
Rate** Rate** | No. rate | %
1 Heart Disease B B6 B
2 vascular ) B& )B6 | 6B )
system disease
3 malignant )B&6 | &B)&| B6) 6
neoplasm
4 accidents** )B B) B
5 pneumonia 6B)) B) )B &
6 TB all forms B B)& |)6B
7 ill-defined & B& B) ) B) )66 |6
unknown causes
of mortality
8 chronic LRT B 6B & B&6|))
dse
9 diabetes B& B6) B66) | &
10 conditions B & 6B B 6
originating in
perinatal pd

Phil. health statistics, 2004




)D

Robert Koch
(1843 1910)




First week Day 7 - 21

<l

Lung Cavitation
After 3 weeks



Gram positive Gram negative




Fenton M & Vermuelen. Infection and Immunity. Mar
1996 vol. 64 no.3




Fenton M & Vermuelen. Infection and Immunity. Mar
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The Stop TB Strategy



® Careful history (including history of TB
contact and symptoms consistent with TB)

® Clinical examination (including growth
assessment)

® Tuberculin skin testing

® Bacteriological confirmation whenever
nossible

® Investigations relevant for suspected
pulmonary TB and suspected
extrapulmonary TB

® HIV testing (In high HIV prevalence areas)

WHO 2006 Guidance for NTP on Management of TB in ch ildren



TB Disease B

3 or more

(+) exposure
(+) tuberculin test (+) tuberculin test
Signs and symptoms Chronic symptoms

suggestive of TB suggestive of TB
Abnormal chest Chest x-ray suggestive of

radiograph suggestive of Tb B
Laboratory findings

NCCT 1997 WHO 2006




» Least frequent criteria present (60.7%)

e Lacked significant association to PPD
reactivity, cervical lymphadenopathy
and chest x-ray

Validation of NCCT- PPS 1997
Soriano R, Narisma R et al



e Clinical Signs and Symptoms

NOT SPECIFIC
Harriet Lane Study..... 892 children
(1950) 52.5% symptomatic
Houston Study ...... ... >50% children with moderate to

severe chest x-ray findings were
asymptomatic

Validation of NCCT — PPS — 1997
» 92 children TB disease
» 50% with 4 criteria
all symptomatic
abnormal chest x-ray next common
lymphadenopathy (94%) with significant correlation
with inc. size PPD and hilar adenopathy (74%)




TB Disease B

Cough/wheezing > 2 weeks Chronic cough > 21 days

Fever > 2 weeks Fever > 38 C > 2 weeks

Poor weight gain Weight loss or failure to

Painless cervical &/or other thrive
lymphadenopathy

Failure to make a quick
return to normal health
after an infection

Failure to respond to
appropriate antibiotic
therapy

NCCT 1997 WHO 2006




TB Disease

Sinus in neck

Large, painless lymph nodes
In neck, axilla or groin

Angle deformity of spine

Change in temperament, fits or
convulsions

Unexplained abdominal mass
or ascites

Joint or bone swelling or sinus

NCCT 1997

1B

Non-painful enlarged

cervical adenopathy ]
with fistula I
Gibbus B

Meningitis not responding to
antibiotics or subacute onset with
iIncreased ICP

Distended abdomen or ascites
Non-painful enlarged joint
Pleural effusion, pericardial effusion

Non-painful enlarged lymph nodes
without fistula

Signs of tuberculin hypersensitivity

(phlyctenular conjunctivitis, erythema
nodosum)

WHO 2006




Site Practical approach to diagnosis

Peripheral lymph nodes (especially Lymph node biopsy of fine needle
cervical) aspiration

Miliary TB (e.g. disseminated) CXR and LP (to test for meningitis)

TB meningitis LP (and computerized tomography
where available)

Pleural effusion (older children & CXR, pleural tap for biochemical
adolescents) analysis (protein & glucose
concentrations), cell count and culture

Abdominal TB (e.g. peritoneal) Abdominal ultrasound and ascitic tap

Osteoarticular X-ray, joint tap, synovial biopsy

Pericardial TB Ultrasound and pericardial tap

WHO 2006 Guidance for NTP on Management of TB in ch ildren



Total no. Consults 12,776

B
suspect
|
1
1
Reactivation
Congenital
Disseminated

age <4yrs

524

64
133
1,245

14

2

2

Total 2,011

16.6%

JAN to OCT 2008
5-14 yrs

463
34
98

920

O o

1,537

12%



22 cases (1.2% of 1,805 TB admissions)
1-4 years - most common
4 months youngest
15 years oldest
BCG (+) 60%
Exposure 63%
Severe malnutrition 68%
Concomitant measles & bronchopneumonia 4%
Miliary pattern 72%
Meningitis 9%
Mortality 18%

"B/



28 patients

Features
adolescents 11-15 years
low-income
malnutrition
abdominal pain and distention 2 weeks — 1 month
ascites on abdominal x-ray
chest x-ray N 64%
hemoglobin N 71 %
Mantoux test (+) in 2/5 tested

Surgery 89.3 %
Sites
mesenteric node
liver
omentun
lleocecum
lleum



The intradermal
tuberculin reaction



5TU-PPD-S 5 TU-PPD-S 5 TU-PPD-s
or 2 TU PPD-RT-23
>5mm >5mm >5mm
< 5years < 5 years
(+) close contact (+) exposure (+) household
(+) chest x-ray (+) chest x —ray contact
(+) clinical evidence (+) clinical signs &/or symptoms severe
HIV & other immunosuppressive Non-BCG vac. malnutrition
condition
> 10 mm >10 mm >10 mm
As above but BCG vac. Others
< 4 years > 5 years Regardless of BCG status
Other medical conditions: chronic renal
failure, Hodgkin’s, lymphoma, DM, WHO 2006
malnutrition Guidance for national
Of[her risk Factors: exposure to adults NCCT 1997 TB programmes
with HIV, homeless, drug abuse etc.
> 15 mm ~=>5mm DOH NTCP
> 4 yrs without risk factors (+) exposure
(+) chest x —ray
(+) clinical signs &/or symptoms > 10 mm

Regardless of BCG

Regardless of age & BCG status

CDC & AAP
2006

Validation of NCCT, PPS
1997




Causes of false-negative TST

Causes of false-positive TST

Incorrect administration or interpretation of test
HIV infection
Improper storage of tuberculin

Viral infections (e.g. measles, varicella)

Vaccinated with live viral vaccines (within 6 wks)

Malnutrition

Bacterial infections (e.g. typhoid, leprosy,
pertussis)

Immunosuppressive medications
(e.g. corticosteroids)

Neonatal patient

Primary immunodeficiencies

Disease of lymphoid tissue (e.g. Hodgkin disease,
lymphoma, leukemia, sarcoidosis)

Low protein states

Severe TB

Incorrect interpretation of test

BCG vaccination

Infection with nontuberculous
mycobacteria

WHO 2006 Guidance for NTP on Management of TB in ch ildren




. Cure the patient of TB (by rapidly
eliminating most of the bacilli)

Prevent death from active TB or its late
effects

Prevent relapse of TB (by eliminating the
dormant bacilli)

Prevent the development of drug
resistance (by using a combination of
drugs)

Decrease TB transmission to others

WHO 2006 Guidance for NTP on Management of TB in ch ildren



TB TB cases Regimen
diagnostic Intensive phase Continuation
category phase
1 *New smear-neg. PTB (other than category 1) 2HRZ 4HR or 6HE
*Less severe forms of extrapulmonary TB
*New smear-pos. PTB 2HRZE 4HR or 6HE
*New smear-neg. PTB with extensive
parenchymal involvement
*Severe forms of extrapulmonary TB (other
than TBM)
*Severe concomitant HIV disease
I *TBM 2RHZS 4RH
1 *Previously treated smear-positive PTB: 2HRZES/1HRZE 5HRE
relapse
treatment after interruption
treatment failure
v *Chronic and MDR-TB Specially designed standardized or

individualized regimens

WHO 2006 Guidance for NTP on Management of TB in ch

ildren



WHO 2006 Guidance for NTP on Management of TB in chi Idren




Intensive Continuation Source
phase phase
2HRZS 4HR Treatment of TB. Guidelines

for national programmes
31 ed.

2HRZ (S or Eth) 7-10 HR Tuberculosis, in: Red book:
2003 report of the
Committee on Infection
Diseases, 26" ed.

6HRZEth None (regimen Donald et al.
for 6 months in
total)

WHO 2006 Guidance for NTP on Management of TB in ch ildren




Features in the source case suggestive of drug-
resistant TB:

« Contact with a known case of drug-resistant TB

 Remains sputum smear-positive after 3 months of
treatment

« History or previously treated TB
« History of treatment interruption

Features of a child suspected of having drug-
resistant TB

e Contact with a known case of drug-resistant TB
e Not responding to the anti-TB treatment regimen
 Recurrence of TB after adherence to treatment

WHO 2006 Guidance for NTP on Management of TB in ch ildren



 Monoresistance
INH — Add EMB to INH, RIF & PZA in
Intensive phase
+
May add EMB in continuation phase
(6-9 mos)
With extensive disease
Add Fluoroquinolones
(9 mos minimum)
RIFAMPIN
INH, EMB + FQ (12-18 mos min)
+

PZA (first 2 mos min)
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Ethionamide or Bactericidal Vomiting, Gl upset 15-20 1000
prothonamide
Fluoroquinolones Arthropathy,
Ofloxacin Bactericidal arthritis 15-20 800
Levofloxacin Bactericidal 7.5-10 -
Moxifloxacin Bactericidal 7.5-10 -
Gatifloxacin Bactericidal 7.5-10 -
Ciprofloxacin Bactericidal 20-30 1500
Aminoglycosides Ototoxicity,
Kanamycin Bactericidal hepatotoxicity 15-30 1000
Amikacin Bactericidal 15-22.5 1000
Capreomycin Bactericidal 15-30 1000
Cycloserine or Bacteriostatic Psychiatric, 10-20 1000
terizidone neurological
Para- Bacteriostatic Vomiting, Gl upset 150 12,000

Aminosalicylic
acid

WHO 2006 Guidance for NTP on Management of TB in ch

ildren



Do not add a drug to a failing regimen

Treat the child according to drug susceptibility
pattern of the source case’s M. tb strain if an
Isolate from the child is not avalilable

Use at least 4 drugs certain to be effective
Use daily treatment only; DOT is essential
Counsel the child’s caregiver at every visit

Follow-up is essential: clinical, radiological and
bacteriological

Treatment duration depends on the extent of the
disease, in most cases will be 12 mos or more (or
at least 12 mos after the last positive culture)

WHO 2006 Guidance for NTP on Management of TB in ch

ildren



Chest Radiographs
Case Studies



Calcified focus in R apical area and calcified
lesion in tracheobronchial lymph node to R of
upper cardiac shadow.

Tuberculin-positive



Three small calcified pulmonary foci in mid
area of R lung field.

Calcified lymph nodes in both hilar areas.

Calcified lesions behind cardiac shadow.

Tuberculin-positive.



Infant 6 mos of age with extensive PTB with hilar
node involvement

Gastric lavage culture for M. tb positive.

Tuberculin reaction positive.

TB meningitis developed 5 months later.
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Acute miliary tuberculosis in a 3 month old infant.
Tuberculin-positive.
Clinical diagnosis confirmed at autopsy.






 Intrathoracic calcifications, histoplasmin-positive,
tuberculin-negative.



A. Conventional

B. Newer Diagnostics
1. Molecular Techniques

- nucleic acid amplification (NAA)
PCR
Amplicor Mycobacterial Tuberculosis Test (Roche)
Amplified Mycobacterial Direct Test (MTD, GenProbe)
BD Probe TecDirect TB System
Real-Time PCR Techniques

2. Non-molecular Techniques
Fast Plague TB Assay
Mycobacterial Growth Indicator Tube
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A. BCG vaccine: given once in neonates

6 wks post vaccination




B. Chemoprophylaxis
Healthy contact < 5 yrs of age
INH 5 mg/kg OD for 6 mos
ff up every 2 mos
> 5yrs no treatment unless HIV positive
From infectious MDR TB
2nd line drugs not recommended
clinical ff up at least 2 yrs
Baby born to mother with infectious PTB
Investigate for congenital TB
If negative, give 6 mos INH, then BCG
or
3 mos INH, then do TST
If neg. stop INH, give BCG
If pos. con’t INH 3 mos more,
then BCG

Breastfeeding







* Non living vaccines
— Purified antigens (subunit vaccines)
— DNA vaccines

e Live mycobacterial vaccines
— Rationally attenuated strain of M. tb
— Recombinant BCG

 Viral vectors

— Adenovirus
— vaccinia



« Homologous

* Heterologous

— Protein-based
— Plasmid DNA-based
— Viral-based




Several new vaccines currently in phase | or lla
human trials; field trials for eventual Phase Il
efficacy trials being developed

A dialogue has been initiated between private and
public sectors that will lead to a mechanism of
funding of these costly trials

A healthy mix of vaccine types being developed in
the laboratory

A growing awareness of need to test novel TB
vaccines using prime-boost paradigm with BCG as
priming vaccine

Possible needleless delivery strategies

1 or more new vaccines may be licensed in the

next 8-10 years
1] G 1:
,> ) M C6D? 6 6



w8 ¥ »03




