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Généralités



La tuberculose dans le monde

en 2017/

1¢r¢ cause de décés par maladie
infectieuse a travers le monde

Incidence estimée: 10 millions
de personnes/an

Mortalité estimée: 1,3 millions (HIV-)
+ 300 000 personnes VIH+

Estimated TB incidence rates, 2017
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Top causes of death worldwide in 2016.%°

Deaths from TB among HIV-positive people are

shown in grey.
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Incidences en France
en 2014 par
département

Formes cliniques,
France 2015
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Tuberculose neuro-méningée

1% de tous les cas de tuberculoses
5% des TB extra pulmonaires

Localisation avec morbi-mortalité la plus
importante (50% des patients)

Outils diagnostiques et thérapeutiques a
améliorer...



Diagnostic



Diagnostic: cliniqgue

* Signes cliniques les plus discriminants

Children” Children and adults*# Adults®+#
History and Duration of symptoms >6 days; optic Duration of symptoms >5 days; Duration of symptoms =6 days; age <36 years; rural
examination atrophy; abnormal movements; focal Glasgow coma score <15 or focal dwelling; focal neurological deficit; fever*; neck stiffness*;
neurological deficit neurological deficit coma*
CSF findings Neutrophils <50% of total white cells  Clear appearance; white cell count Clear appearance; white cell count <0-75x10°/L;

>1-00x10%/L; lymphocytes >30% of total neutrophils <90% of total white cells; ratio of CSF to
white cells; protein >1-0 g/L; ratio of CSF  serum glucose <0-2; lymphocytes >0-20x10°/L; low CSF
to plasma glucose <0-5 pressure*; raised leucocyte numbers*

Otherfindings - - Blood white cell count <15x10°/L; if HIV infected, CD4 cell
count <200 per pL; negative cryptococcal antigen test

Thwaites GE, Lancet Neurol 2013

Panel: The Vietnam diagnostic rule*®

e Scores de prédiction clinique:

Adult (age >15 years) with meningitis and ratio of CSF to
plasma glucose <0-5

performances variables selon

Age =36 years (score +2)
- Age <36 years (score 0)
: 4 4 + Blood white cell count 215x10°%/L (score +4)
e S p O p u at I O n S et u I e e S + Blood white cell count <15x10°/L(score 0)
- History of illness =6 days (score -5)
History of illness <6 days (score 0)
CSFwhite cell count =20-75x10°/L (score +3)

CSFwhite cell count <0-75x10°/L (score 0)
CSF neutrophils =90% of total white cells (score +4)

Th Waites GE et al, Lan Cet 2002 CSF neutrophils <90% of total white cells (score 0)

Interpretation
- Total score <4 = tuberculous meningitis
- Total score >4 = alternative diagnosis



Diagnostic difficile: infection pauci-bacillaire (LCS)

Outils disponibles dans le LCS: examen microscopique, culture BK,
biologie moléculaire, ADA

Examen microscopique: rapide mais Se faible (10 a 20%)
Culture + sensible (60-70%) mais longue (> 2 semaines)

GeneXpert MTB/RIF: rapide, Se= 60%, Sp=100%

Thwaites GE et al, Lancet neurol 2013
Donovan j et al, Lancet neurol 2019



Improving the microbiological diagnosis of tuberculous meningitis: A
prospective, international, multicentre comparison of conventional and
modified Ziehl-Neelsen stain, GeneXpert, and culture of cerebrospinal
fluid

A. Dorothee Heemskerk**'? Joseph Donovan*"'+, Do Dang Anh Thu?, Suzaan Marais,
Lidya Chaidir®, Vu Thi Mong Dung?, Chad M. Centner', Vu Thi Ngoc Ha’, Jessi Annisa®,
Sofiati Dian*¥, Louise Bovijn®, Nguyen Thi Hoang Mai*", Nguyen Hoan Phu®”",

Nguyen Van Vinh Chau®", Ahmad Rizal Ganiem*, Cao Thao Van?, Ronald B. Geskus*®,
Nguyen Thuy Thuong Thuong™”, Rovina Ruslami®, Graeme Meintjes®, Reinout van
Crevel *, Robert |. Wilkinson ", Guy E. Thwaites*”

* Méthodes
— Etude prospective (Vietnam, Indonésie, Afrique du Sud)
— 618 adultes suspects de TB méningée (2015-2016)

v' Rentabilité tests diagnostiques vs. diagnostic clinique & vs. culture
v Facteurs prédictifs de TB documentée

CZN MZN with cytospin  MZN without cytospin  culture Xpert
(N = 612) (N = 605) (N = 604) (N = 602) (N = 610)
120/374 116375, 110/374 95/37Q
Sensitivity (%) 339 345 309 318 251
W) [204-388%) (29.0-394%) (26.5-35.8%) (273-36.7%) (210-29.7%)
Specificity (%) 100 100 99.6 100 100

- 20% JNI, Lyon du 5 au 7 juin 2019 Heemskerk AD et al. J Infect 2018



Improving the microbiological diagnosis of tuberculous meningitis: A
prospective, international, multicentre comparison of conventional and

modified Ziehl-Neelsen stain, GeneXpert, and culture of cerebrospinal
fluid

A. Dorothee Heemskerk*"' Joseph Donovan®"'* Do Dang Anh Thu? Suzaan Marais“,
Lidya Chaidir®, Vu Thi Mong Dung?, Chad M. Centner', Vu Thi Ngoc Ha®, Jessi Annisa®,
Sofiati Dian®¥, Louise Bovijn®, Nguyen Thi Hoang Mai*", Nguyen Hoan Phu®",

Nguyen Van Vinh Chau®", Ahmad Rizal Ganiem®, Cao Thao Van?, Ronald B. Geskus*",
Nguyen Thuy Thuong Thuong™®, Rovina Ruslami®, Graeme Meintjes®, Reinout van

Crevel ™, Robert J. Wilkinson“", Guy E. Thwaites*"

» Meéthodes
— FEtude prospective (Vietnam, Indonésie, Afrique du Sud)

— 618 adultes suspects de TB méningée (2015-2016)

v" Rentabilité tests diagnostiques vs. diagnostic clinique & vs. culture

v" Facteurs prédictifs de TB documentée

1. Volume LCS (+30% par mL supplémentaire)
2. Hypoglycorachie

3. Lactatorachie

- 20% NI Lyon du'5 au7 juin 2019 Heemskerk AD et al. J Infect 2018



Lancet Infect Dis 2018

(T @ Diagnostic accuracy of Xpert MTB/RIF Ultra for tuberculous
~ meningitis in HIV-infected adults: a prospective cohort study

m Nathan C Bahr, Edwin Nuwagira, Emily E Evans, Fiona V Cresswell, Philip V Bystrom, Adolf Byamukama, Sarah C Bridge, Ananta S Bangdiwala,

David B Meya, Claudia M Denkinger, Conrad Muzoora, David R Bouhware, on behalf of the ASTRO-CM Trial Team

Quelles sont les performances diagnostiques de la PCR Xpert Ultra
dans le LCS ?

Prospectif monocentrique (Ouganda)
129 patients HIV+ suspects de méningite
PCR Xpert Ultra, Xpert standard, culture (MGIT), encre de Chine, cyto, Ziehl,

FilmArray Meningitis/encephalitis (6 ml = 100 gouttes)

Test Sensibilité?
A Culture 43%

Xpert Standard 43%

Xpert Ultra 70%
Calculée a partir de la définition consensuelle (Marais et
al, 2010)

107 participants negative for tuberculosis



REVIEW

Diagnostic test accuracy of adenosine (W) cossmin
deaminase for tuberculous meningitis:
A systematic review and meta-analysis

Ali Pormohammad **, Seyed-Mohammad Riahi <,
Mohammad Javad Nasiri °, Fatemeh Fallah “,

Mohammad Aghazadeh ¢, Farahnoosh Doustdar 2, .
Ramin Pouriran © Journal of Infection 2017

* Dosage Adénosine Déaminase intéressant pour les
pleurésies tuberculeuses

* Méta-analyse: performances de ce test dans le LCS
pour le diagnostic de TBM

e 20 études: Se 89%, Sp 91%



Radiologie

* Signes radiologiques évocateurs:
- exsudats base du crane
- infarctus
- tuberculomes
- hydrocéphalie

Figure 2 | MRI scans from a patient with stage Il tuberculous meningitis. The patient
had presented with fever for 15 days and altered sensorium for 1 day. a | Granuloma in T1
contrast axial section. b | Anterior cerebral artery territory infarction in diffusion-weighted
sequence. ¢ | Narrowing right anterior cerebral artery and occlusion of left anterior

¢ ASSOCiatiOn de Ces Signes communicating artery.

intéressante mais performances
diagnostiques mal connues

* Absence possible stade précoce

Wilkinson RJ, Nature Reviews neurology 2017



Traitement



Antibiotiques

Standard daily dose for Estimated ratic  Comments
adults of C5F to plasma
concentration
ksoniazid 300 mg 20-90% Essential drug: good C5F penetration
throughout treatment
Rifampicin 450 mg {weight <50 kg)  10-20% Essential drug, despite relatively poor
or 600 mg (weight =50 kg) C5F penstration; higher doses might
imiprove effectivensss
Pyrazinamide 15giweight<50kn)  30-100% Excellent C5F penetration throwghout
or 2-0 g (weight =50 kg) treatment
Ethambutal 15 ma'kg 20-30% Poor CSF penetration once meningeal
inflammation reschres
Streptormycin 15 mig'kg 10-20% Poor CSF penetration once meningeal
(1 g maximum) inflammation resohres
Kanamycin 15 mo'kg 10-20% Poor CSF penetration once meningeal
inflammation resohves
Amikacin 15-20 ma/kg 10-20% Poor CSF penetration once meningeal
inflammation resohees
Moeeifloscacin 400 mg JO-B0% Good CSF penstration
Levoflecacin 1000 mg TO-80% Good CSF penetration
p-Aminosalicylic 11249 Mo data Probably very poor CSF penetration
acid unless meninges are inflamed
Ethionamide or 15-20markg 80-90% Good C5F penetration
proticnamide (1 g mcirnum)
Cycloserine 1015 mg'kg 20-90% Good CSF penstration
Linezolid 1200 mg 40-70% Warizgble interindividual CSF
pharmacokinetics
Capreomycin 15-20 ma/kg Mo data
Table 4: C5F penetration of first-line and second-line antituberculosis drags™ ™

Nau R et al, J Antimicrob Chemother 1992
Donald PR et al, Tuberculosis 2010
Thwaites GE, Lancet Infect Dis 2013



ANTIMICROBIAL AGENTS AND CHEMOTIERAPY, July 2011, p. 3244-3253 Vol. 55, No. 7

0066-4804/11/512.00  doi:10.1128/ AAC.00064-11 H H . e . . e . .
Copyright © 2011, An'(tslrlimn Society for Microbiology. All Rights Reserved. IntenSIﬁEd reglmen contal nlng rlfamplqn and mOXIﬂoxaCIn :) @
for tuberculous meningitis: an open-label, randomised
Randomized Phdrrqdcoklnetlc and Phdrmdcodyna.rmc. .Cglmpdrlson of controlled phase 2 trial
Fluoroquinolones for Tuberculous Meningitis"{#
Gl.ly E. Thwaitcs,l'z* Sujala M. Bhavn:mj,:‘ Tran Thi Hll]’lg ('.hau,4 .]CIII‘Cy P. H:mecl,3 z;:;:f:;:«:g:;e? Rizal Ganiem ,Soﬁﬂhﬂmn, Lika Apriani, Tri Hanggono Achmad, Andre | van der Ven, George Borm, Rob E Aarmoutse,
M. Estée T(")r(ik,5 Scott A. Van W'rtrl,‘* Pham Phuong Mzu',‘i Daniel K. Rcyrmld!s,3
Maxine Caws,” Nguyen Thi Dung,* Tran Tinh Hien,* Robert Kulawy,? Summary
Jeremy Farrar,? and Paul G. Ambrose® Background Intensified antibiotic treatment might improve the outcome of tuberculous meningitis. We assessed  vancet infect is 2013: 13: 7735

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Intensified Antituberculosis Therapy
in Adults with Tuberculous Meningitis

A. Dorothee Heemskerk, M.D., Nguyen D. Bang, Ph.D., Nguyen T.H. Mai, Ph.D.,

N Engl J Med 2016

* Place des fluoroquinolones (efficacité, bonne diffusion

Wellcome Open Research Wellcome Open Research 2018, 3:83 Last updated: 15 MAY 2019

* Optimisation Rifampicine: fortes —

STUDY PROTOCOL
High dose oral and intravenous rifampicin for improved survival

doses (> 15 mg/kg/j ), VOie IV’ from adult tuberculous meningitis: a phase Il open-label

randomised controlled trial (the RifT study) [version 1; peer

mOdéle TB pUImona”'e review: 2 approved]

Fiona V. Cresswell “'1.2 Kenneth Ssebambulidde 2, Daniel Grint '3,
Lindsey te Brake?, Abdul Musabire2, Rachel R. Atherton 2, Lillian Tugume?,

( >3 5 m g/kg/j ) b O n n e to I é ra n Ce) Conrad Muzoora®, Robert Lukande®, Mohammed Lamorde?, Rob Aarnoutse?,

David Meya?7, David R. Boulware 27", Alison M. Elliott ' 1.8"




Traitements dirigés contre I'hote

Réduction mortalité avec corticoides
Thwaites GE, N Engl J Med 2004

Bénéfice chez le patient VIH+: incertain (études en cours)

Doses, mode d’administration, prednisolone ou
dexaméthasone.... : incertain

Prasad K et al, Cochrane database Syst Rev 2016

Bénéfice aspirine, thalidomide, Anti-TNFa, INFy... : incertain



Traitement de support

» EVD

Ensure appropriate oxygenation

Hydrocephalus management > ETV

Hydrocephalus __

Tuberculoma i

— VP shunt Mechanical ventilation

/{Lﬂ EATAN Haemeoglobin
l‘L Jllﬂll
=N\

. . f_' — =T u
Cerebral infarction | M

Head of bed elevation;
reduction of intracranial pressure '

- Ensure appropriate
Temperature control; brain perfusion
avoid hyperthermia ¢

Hyperosmolar therapy;
reduce intracerebral
oedema; replace lost
volume in cerebral salt
wasting; correct serum
sodium concentration

Blood pressure
MMM control: avoid

M A hypotension
129 99

Drug therapies
« Anti-tuberculosis chemotherapy

—H + Anti-inflammatory therapy
= Sedation
Lumbar puncture; measures opening + Anti-convulsants

pressure, sample and drains CSF + Acetazolamide to reduce CSF production

Donovan J et al, Lancet Neurol 2019




Conclusion

* TBM: maladie grave avec morbi-mortalité importante

* Diagnostic: performances insuffisantes des outils
actuels. Se insuffisante pour éliminer le diagnostic de
TBM. Nécessité de combiner ces tests et volumes LCS
iImportants.

* Traitement: place de fortes doses de rifampicine, des
qguinolones, de la corticothérapie...



