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Extrapulmonary TB (EPTB)

Reference standards for diagnostic studies

Dr J Peter
UCT Lung Infection and Immunity unit
Cape Town, South Africa

Struggling against EPTB for millennia

* Man & TB intertwined for >2 million years

* Possible Bone TB — diagnosed by anatomical
appearance and MTB PCR

Which PCR was used?
How sure are we that it was
really TB?

Need to label it “possible TB”

Atlit-Yam, Haifa, Israel, 2008




Sites for EPTB

Almost any part of body!
Common important diagnostic groups:
1) Pleural TB
2)CNSTB
3) Abdominal TB
4) Lymph node TB
5)Bone and Jt TB

Performance of TB Culture

Variable mostly poor for all forms of EPTB
Pleural TB — 24-58%
Trajman A, Pai M & Dheda K ERJ 2008

TB meningitis —52-87% (87% from 4 lumbar punctures)
Kennedy DH, Fallon RJ JAMA 1979

Abdominal TB — ascitic fluid up to 83% (when 1 litre ascitic
fluid tapped and centrifuged)
and tissue as low as 7%

Singh MM, Bhargava AN, Jain KPK NEJM 1969
Khan R, Abid S, Jafri W, Abbas Z World J Gastroenterology 2006

Lymph node TB (‘Scrofula’) — 62% FNA, 71% biopsies

Polesky A, Grove W, Bhatia G Medicine (Baltimore) 2005
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*Wide variations across studies ) t h e O F ~nvasive

* Wide variation in performance
8 « Influenced by disease prevalence
therefore not applicable across settings |i§
Al UsSe ore/eormpirdton of thie

1)
2)

*Often unavailable

*Expensive

*False negatives in 15-20% cases
*Other diseases causes
granulomatous inflammation

Tissue blODSY/h|StOpathOIO{ *AFBs maybe represent NTMs
Case definitions/scqring sustems — uitilice

. . Bl * TB treatment effective for bacterial disease
combinations of clirjEys response does not always mean no disease

*Some alternative diagnoses respond without Rx

radi0|0gy e.g. Viral meningitis
Response to anti-TB treatment

Combinations of biomarkers and diagnostic

¢ Dependent on non-redundancy of test
performance

* Expensive to perform numerous tests
¢ Inclusion bias if including new test

Diagnostic categories for EPTB

Definite TB — Mtb. Culture positive
histopathological evidence * other test
(e.g. NAAT for TBM with high specificity)

Probable TB — Culture negative and fulfills case
definitions/ high on scoring systems + response
to anti-TB Rx

Possible TB — lowering on scoring systems/not
fulfilling case definition but responding to TB Rx

Indeterminate e.g. lost to follow-up,

NON TB — alternative diagnosis proven, no anti-
TB Rx, no TB at follow-up (usually >2 months)



Pleural TB
studies ptoure) Spacd

Drainage bag

Ciagram showing how 3 pleural effusion is drained

& CancerHelp

Culture/histopathological reference

Utility of quantitative T-cell

responses

versus unstimulated interferon-v for the
diagnosis of pleural tuberculosis

K. Dheda**'", R.N. van Zyl-Smit*, L.A. Sechi’, M. Badri*, R. Meldau*, S. Meldau*,
G. Symons*, P.L. Semple*, A. Maredza*, R. Dawson*, H. Wainwright®, A. Whitelaw/,
Y. Vallie*, P. Raubenheimer*, E.D. Bateman* and A. Zumla'

The reference standard used for diagnosis of TB was culture
positivity for Mycobacterium tuberculosis (using pleural fluid or
tissue) and/or histology suggestive of TB (caseous necrosis
with acid-fast bacilli, with or without granuloma formation).
Patients were thus characterised as 1) definite TB (meeting
the reference standard), 2) non-TB (no microbiological or
histological evidence for TB, alternative diagnosis made, not
treated for TB and did not develop TB over 6-month follow-
up), and 3) probable TB (empirical anti-TB treatment but not

meeting the criteria for definite TB). The definite and non-TB
groups were used for sensitivity and specificity calculations.

All assays were performed by an experienced laboratory
technician who was blinded to patient and clinical details.

—>Report reference std

—> Describe diagnostic
categories

Describe groups used
for accuracy measures
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Scoring systems/combination references

m Combination of tests and biomarkers for the diagnosis of tubsrculous pleural affusions

Combinations of markers Reporled accuracy

Age + fever + red blood cells + ADA

ADA + IFN-y + NAAT

Duration of symptoms + protein + lsukocyte count +
Iymphocytes % + ADA

ADA + lymphoeyle/neutrophil ratio

Trajman A, Pai M, Dheda K & Menzies D ERJ 2008

Specific example
Porcell and Vives Med Sci Monit 2003 (Spain) Sensitivity Specificity

Age<35years (2 points)
Temperature > 37.8°C (2 points) 5 pts 95% 94%
Pleural fluid rbc count < 5 x 10%/I (1 points)

Villegas MV, Labrada LA & Saravia NG Chest 2000
ADA, unstimulated IFN-¥, NAAT alone or in combination - sensitivity Specificity
same i

Latent class analysis

Statistical method to compensate for
imperfect “reference” tests

A probabilistic model is assumed for the
relationship between the new diagnostic test,
one or more imperfect “reference” tests, and
the unobserved, or latent, disease status

Minimum of 3 “conditionally independent”
tests

Call the statistician!




TB meningitis studies and attempts to unify
case definitions for diagnostic studies

Lumbar puncture

T

Spinal cord
Meninges

Parel 1: Examples of tuberculousks case definitions used for adults, childen, or both in the past § years

Adults only
Tarok {2008)°
Paticnts: HIV seropositive. a15 years of age
Case dehnition inchudes defindte and probabie tuberculous menangitis
cases
it bubercuous meningitrs: C5F smear positive for AFB andfor culture
positive for M
Probable tubsercuous me 5z clinically suspected tuberculous
‘maningitis phs one or mare of the following four ai
i) DR comsistent with pulmanary tuberculosis
ii) Other speciment (g, sputum, lymph node. gastric washings)
psitive for AFE
Evidence of extrapulmonary tuberculosis
CTor MR evidence of tuberoulous
s were exchuded if there was microbiclogical evidence of ancther
CEion.

‘atients: HIV seronegative, =13 years of age
Carse definition inchudies definite and suggestive tuberculous meningitis
canes
A) Clinical criteria: meningitic symptoms inchuding fever, headache,
and vomiting for 2 of morewesks
Supportive criteria:
i) CSF cells =30/l with predominart lymphocytes, protein =2 g/l
CT scan evidence o 4 infarctions, hydrocephalss, and
aberculma in various combinatices
e of extra- CNS tuberculosis.
iv) Response bo antituberculosis Uherapy
Exclusion criteria: maliria, septic. fungal, and cardinomatius

«  Definite tuberculous meningitis: A and C plus poditive PCR for

M tubsrculosts oo Ight ELISA, of AFE in CSF smear of culture
+ Suggestive tubsercskous meningitis: A, €, and three or moneof B
Thuaites (

HIM sevopositive and negative, »14 years of age

- Casedefinition inchides definite, probable, and possible tuberculous

Feningitis cases
= Definite tuberoulous meningitis: clinkcal meningitis {ruchal rigidity and

ameters) and AFR in the CSF
s mieningatis: clinkcal meningits and one or more of

} AFR found in any sample other than from the C5F

Marais S et al Lancet 2010

) G idence of ather extrap
Possibile tuberculous meningitis: clinical meningstis and four or mose of

e Multiple case
D et b boton definitions for
i) C5F to blood ghlucose ratio of kessthan 05 TBM _ 14
different ones
referenced!

Altered conscousness
il Yollow CSF
i) Focal neveological signs
Patients wene subsequently reclassified a5 having definite tuberculous
f AFE were seen in or M tubercufosis was cultured from the C3F
and 2 not having tuberculous meningitis if ancther diagnasis was.
confinmed by microbicogical or histopathological assessment

Adults and children

All involve

definite tuberculous meningitis

combinations of:

Ireaddache, merangeal signs, and other dinical
s of meningitis Lasting for moee than 2 wieks. ) H
B) CSF criteria: typical fieatures inchuding pleocytosis (= 20 cellsfpL), 1) Clinical
Iymphocytes »60%, peotein =1 g/l, and C5F: blood ghucose ratia of less 2
than 0.6
C) Supportive criteria 3
il beokation of M tuberculosis from body secretion other than C5F in
smear or bt 4
ii) R finings of pulmonary tubsrculosis (retiaslonodular pattem in
upper bobes with o without cavitasy kesions)
i) Hydrocephalous from beain CT scan
D} Megative bacterial and fungal cultures and negative India ink
Definite tuberoulous meningitis diagnostic o nat stated
Diagnosis of presumptive tubsroulous meningitis requires A, B, one or
maone of C, and D to be fulfilled

)
) Radiology +
)

Rafs (2007)

Patients: HIV seropositive and negative
nition includes culture-confirmed and dinecal tuberculous
is cases
oif clinical tuberculows menangitis requires A B, and C

findings: pleacytasis and hi
€) Meuraimagang findirsgs: the prese
without Fydrocephakss

CSF findings +

TB Rx response
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A uniformed case-definition

e Absence of
standardisation in TBM
diagnostic categorisation
and clinical case
definition makes
comparison of studies
difficult

May 2009 — Cape Town -
TBM workshop

Develop consensus case-
definition for future
studies and evaluation of
new tests

Panel 2: Consensus tuberculous meningitis diagnosis

Clinical entry criteria

= Symptoms and signs of meningitis including one or more of the following: headache,
irritability, vomiting, fever, neck stiffness, convulsions, focal neurological deficits,
altered consciousness, or lethargy.

Tuberculous meningitis classification
Definite tuberculous meningitis
= Patients should fulfill criterion A or B:

A) Clinical entry criteria plus one or more of the following: acid-fast bacilli seen inthe
CSF; Mycobacterium tuberculosis cultured from the CSF; or a CSF positive
commercial nucleic acid amplification test.

B) Acid-fast bacilli seen in the context of histological changes consistent with
tuberculosis in the brain or spinal cord with suggestive symptoms or signs and CSF
changes, or visible meningitis (on autopsy).

Probabie tuberculous meningitis

= Clinical entry criteria plus a total diagnostic score of 10 or more points (when cerebral
imaging is not available) or 12 or more points (when cerebral imaging is available)
plus exclusion of alternative diagnoses. At least 2 points should either come from CSF
or cerebral imaging criteria.

Possible tuberculous meningitis

= Clinical entry criteria plus a total diagnostic score of 6-9 points (when cerebral
imaging is not available) or 6-11 points (when cerebral imaging is available) plus
exclusion of alternative diagnoses. Possible tuberculosis cannot be diagnosed or

excluded without doing a lumbar puncture or cerebral imaging.

Not tuberculous meningitis
= Alternative diagnosis established, without a definitive diagnosis of tuberculous
meningitis or other convincing signs of dual disease

CSF=cerabrospinal fluid.

Marais S et al Lancet 2010

Clinical entry criteria —
patients must have symptoms
of meningitis

Definite TB:

1) CSF smear or culture
positive or CSF PCR

2) AFB in context of histology
with CSF changes

Probable TB and possible TB:
1) Clinical entry criteria +
diagnostic score

Not TB:

1) Alternative diagnosis
established

Removed TB Rx
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Diagnostic score

Clinical criteria (Maximum category score=6)
Symptom duration of more than 5 days 4
Systemic symptoms suggestive of tuberculosis (one or more of the following)- weight loss (or poor weight gain in children), 2

e e e B Case definition

History of recent (within pastyear) close contact with an individualwith pulmonary tuberculosis or a positive TSTor IGRA 2
(only in children <10 years of age)

Focal neurological deficit (excluding cranial nerve palsies) 1 Probable TB
Cranial nerve palsy i )
e 1 >10 (no radiology)

CSEcriteda (Maximum category score=4) .
Clarappearance 1 > 12 (radiology)

Cells: 10-500 per pl 1 Possible TB

Lymphocytic predominance (=50%) 1
Protein concentration greater than 1 g1L 1 6-9 (no radiology)
CSF to plasma giucose ratio of less than 50% or an absolute CSF glucose concentration less than 2-2mmol/L 1 6-12 (radiology)

imaging criter (Maximum category score—6)
Hydrocephalus
Basal meningeal enhancement
Tuberculoma
Infarct
Pre-contrast basal hyperdensity

Evidence of wherculosis efsewere (Maximum category score=4)
Chest radiograph suggestive of active tuberculasis: signs of tuberculosis=2; miliary tuberculosis=4 24
CT/ MR uvitrasound evidence for tuberculosis outside the CNS 2
AP identified or Mycobacterium tuberaulosis cultured from another source—ie, sputum, lymph node, gastric washing, urine, 4
blood culture
Positive commercial M tberculosis NAAT from extra-neural specimen 4

Exclusion of altemative diagnoses.

" Analternative diagnosis must be confirmed microbiologically (b stain, culture, or NAAT when appropriate), serologically
(eg, syphilis), or histopathalogically (eg, lymphoma). The list of alternative diagnoses that should be considered, dependent
upon age, immune status, and geographical region, include: pyogenic bacterial meningitis, cryptococcal meningitis, syphilitic
meningitis, viral meningo-encephalitis, cerebral malaria, parasitic or ecsinophilic meningitis (Angiostrongylus cantonesis,

Gnathostoma spinigerum, toxocariasis, cysticercosis), cerebral terial brain abscess {spat upying lesion
‘on cerebral imaging)and malignancy (eg, ymphoma)

TST—tubereulin skin test. IGRA=interferon-gamma release ssay. NAAT=nucksic acid amplification test. AFB-acid-fast bacili. The individual points for each criterion (one,
w0, or four paints) were determined by consensus and by considering their quantified diagnostic value as defined in studies

Table: Diagnastic criteria for classification of definite, probable, possible, and not tuberculous meningitis

Marais S et al Lancet 2010

TB Lymphadenitis

Reflect similar issues as two previous
examples

Studies use culture poasitive ar comhinationg
TB-Lymphadenitis on TB treatment

Of tests (eg AFB [8]® 7% persistence of enlarged nodes

*7% transient enlargement

5U8895tive or PCR p *14% developed new nodes during therapy
.. *21% had residual adenopathy after therapy was
Complexities of

Daley P, Thomas S & Pai M [JTLD 2007
Clinical scoring systems variable and complex
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Conclusions

No good reference standards for EPTB
Various combination ‘reference’ standards used

Reporting diagnostic categories and groups
used for analysis imperative

Consensus case definitions/disease
categorisation will allow better comparison
across studies




