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Donnéees maladies infectieuses Rabta

Réanimation 19
9 ans

15,3%
Neurochirurgie 13
10,4%
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! : . a8 exérese masse/abces
Diagnostic tardif sl biopsie
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Maladie grave / réanimation
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Study Events Total Proportion 95%-ClI
Hosoglu et al (1998) 52 101 —— 0.51 [0.41;0.62]
Katrak et al (2000) 42 53 e 0.79 [0.66;0.89]
Chan et al (2003) 27 31 | s 0.87 [0.70; 0.96]
Thwaites et al (2004) 346 545 = 0.63 [0.59; 0.68]
Cagatay et al (2004) 39 42 —— 0.93 [0.81;0.99]
Torok et al (2008) 11 58 —— 0.19 [0.10;0.31]
Hsu et al (2010) 66 108 — 0.61 [0.51;0.70]
Sinha et al (2010) 88 101 e 0.87 [0.79;0.93]
Anuradha et al (2010) 87 100 = 0.87 [0.79;0.93]
Sharma et al (2011) 143 158 — 0.91 [0.85;0.95]
Torok et al (2011) 107 253 — 0.42 [0.36; 0.49]
Marais et al (2011) 50 120 —— 042 [0.33;0.51]
Raut et al (2013) 70 80 —ht 0.88 [0.78;0.94]
Ruslami et al (2013) 30 60 ey 0.50 [0.37;0.63]
Imam et al (2014) 76 80 Tt 0.95 [0.88;0.99]
lype et al (2014) 39 45 S—— 0.87 [0.73;0.95]
Chen et al (2014) 30 38 = - 0.79 [0.63;0.90]
Jha et al (2015) 98 118 —— 0.83 [0.75;0.89]
Misra et al (2015) 47 74 s 064 [0.52;0.74]
Tai et al (2016) 32 41 el 0.78 [0.62;0.89]
Lietal (2017) 107 156 —— 0.69 [0.61;0.76]
Raberahona et al (2017) 54 75 —— 0.72 [0.60;0.82]
Random effects model > 0.74 [0.66; 0.80]
Heterogeneity: 3.8(95% CI 3.3-4.3) l ' ' '
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Fig. 4 Frequency of neurological sequelae among survivors
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British Infection Society guidelines 175

JOL |Box A - Risk assessment for MDR-TB Box D - Standard initial treatment for children
Decision to start P

_ High Risk treatment for TBM :Isomaz«d 10-20mg/kg/day (max S00mg)
1. Known MDR contact (HIV test if not Rifampicin 10-20mg/kg/day (max 600mg)
2. Likely infected in E Europe, old Soviet already done) Pyrazinamide 30-35mg/kg/day (max 2g)
Union or S Africa fEtharr'lbutol 15-20mg/kg/day (max 1g)
3. Failed or failing treatment (i.e. never Prednisolone 4mg/kg.day
responded)

IN
Medium Risk e
1. Previously treated for TB
2. HIV infected
o ! :
/ N, NG o
‘ Risk assessment ———
N for MDR-TB Box E - Standard continuation treatment for -
(see Box A) children jinf
\Isoniazid 10-20mg/kg/day (max 500mg)
— IRifampicin 10-20mg/kg/day (max 600mg)

Box B - Standard initial treatment for . B 0 =
adults : .

Isoniazid 300mg od
B Rifampicin 450/600mg od

Pyrazinamide 1500/2000mg od
Ethambutol iSmg/kg/day Start standard e ) Apply MDR
anti-TB antibiotics r High risk of Evidence of ] ’lnf.cﬂon control
1. No coma or focal signs and steroids MDR-TB? PTB on CXR? procedures
a Dexamethasone 0.3mg/kg/day (max (see Boxes B and D) |
24mag) ‘

Steroids withdrawn over 6 weeks

S‘ 2. Coma or focal signs
Dexamethasone 0.4mg/kg/day (max

' 24mag)

Steroids withdrawn over 8 weeks

Liaise with lab about testing for
Review after 8 genotype evidence of drug
weeks resistance

Contact MDR-TB expert
MDRTBservice@lhch.nhs.uk




Journal of Infection (2009) 59, 167—187

Table 5 Recommended treatment regimen for CNS tuberculosis caused by fully susceptible M. tuberculosis.

Drug Daily dose Route Duration
Children Adults

Isoniazid 10—20 mg/kg (max 500 mg) 300 mg Oral 12 Months

Rifampicin 10—20 mg/kg (max 600 mg) 450 mg (<50 kg) Oral 12 Months
600 mg (>50 kg)

Pyrazinamide 30—35mg/kg (max 2 g) 1.5 g (<50 kg) Oral 2 Months
2.0g (>50 kg)

Ethambutol 15—-20 mg/kg (max 1 g) 15 mg/kg Oral 2 Months

British Infection Society guidelines for the diagnosis
and treatment of tuberculosis of the central nervous
system in adults and children




Journal of Infection (2009) 59, 167187

Schoeman et al.'*

Thwaites et al.'"’

Corticosteroid regimens used in controlled trials associated with significant improvements in outcome.

Table 6

Trial Girgis et al.'®”

Age of subjects | 60% <14 years (median 8 years)
MRC Grade All grades

Drug Dexamethasone

Time Dose/route

Week 1 12 mg/day im (8 mg/day if <25 kg)
Week 2 12 mg/day im (8 mg/day if <25 kg)
Week 3 12 mg/day im(8 mg/day if < 25 kg)
Week 4 Reducing over 3 weeks to stop®
Week 5

Week 6

<14 years
Grade Il and Il
Prednisolone
Dose/route

4 mg/kg/day®
4 mg/kg/day

4 mg/kg/day

4 mg/kg/day
Reducing dose
to stop©

>14 years

Grade |
Dexamethasone
Dose/route

0.3 mg/kg/day iv

0.2 mg/kg/day iv

0.1 mg/kg/day oral

3 mg total/day oral
Reducing by 1 mg each
week over 2 weeks

Grade Il and Il
Dexamethasone
Dose/route

0.4 mg/kg/day iv
0.3 mg/kg/day iv
0.2 mg/kg/day iv
0.1 mg/kg/day iv

4 mg total/day oral

Reducing by 1 mg each
week over 3 weeks

? Dexamethasone tapered to stop over 3 weeks: exact regimen not published.
P Route of administration not published.

 Prednisolone tapered to stop over unspecified time: regimen not published.




Defis ?

Pas de consensus clair
Trop de complications
Trop de déces
Traitement insuffisant ?



2. Does your regimen of TBM depend on the stage of
TBM? (n=220)

Yes 86 (39.1)
No 83 (37.7)
Maybe 51(23.2)

. . . 1.What is the duration of antitubercular
Pl‘evalhng pl‘aCtICES in the treatment (ATT) you give in patients with
treatment Of tuberculous tuberculous meningitis (TBM)? (n=273)
meningitis (TBM): a cross-| Response N (%)
sectional study 6 months 0 (0.0%)

9 months 24 (8.9%)
12 months 124 (45.9%
Postgrad Med J 2019;95:348-349. o
doi:10.1136/postgradmedi-2019-136486 | |© months 122 (45.2%
Others 3(1.0)
3. How long do you give intensive phase? (n=216)
2 months 87 (40.3)
3 months 129 (59.7)

4. Which ATT regimen do you prefer in patients with
TBM during the intensive phase? (n=218)

HRZE 93 (42.7)
HRZS 58 (26.6)
HRZES 54 (24.8)
HRZLfx 13 (6.0)

Other (please specify) 0 (0.0%)

5. Which ATT regimen do you prefer in patients with
TBM during the continuation phase? (n=218)

HR 93 (42.7)
HRZ 121 (55.5)
HRLfx 4(1.8)

6. Which antiepileptic drug do you prefer to give in
patients with TBM? (n=218)

Leviteracetam 195 (89.4)
Carbamazepine 5(2.3)
Oxcabazepine 6 (2.8)
Phenytoin 12 (5.5)




Table 2 - CSF penetration of first-line and second-line antituberculous drugs [2].

Standard daily dose for
adults

Estimated ratio
of CSF to plasma

Comments

concentration

Isoniazid 300 mg 80-90% Essential drug; good CSF penetration throughout
treatment

Rifampicin 450 mg (weight < 50 kg) or 10-20% Essential drug, despite relatively poor CSF

600 mg (weight > 50 kg) penetration; higher doses might improve

effectiveness

Pyrazinamide 1.5 g (weight < 50kg) or 20¢g 90-100% Excellent CSF penetration throughout treatment

b

Ethambutol 15 mg/kg 20-30% Poor CSF penetration once meningeal
inflammation resolves

Streptomycin 15 mg/kg (1 ¢ maximum) 10-20% Poor CSF penetration once meningeal
inflammation resolves

Kanamycin 15 mg/kg 10-20% Poor CSF penetration once meningeal
inflammation resolves

Amikacin 15-20 mg/kg 10-20% Poor CSF penetration once meningeal
inflammation resolves

Moxifloxacin 400 mg 70-80% Good CSF penetration

Levofloxacin 1000 mg 70-80% Good CSF penetration

p-Aminosalicylic acid 10-12 ¢ No data Probably very poor CSF penetration unless
meninges are inflamed

Ethionamide or Protionamide 15-20 mg/kg (1 g maximum) 80-90% Good CSF penetration

Cycloserine 10-15 mg/kg 80-90% Good CSF penetration

Linezolid 1200 mg 40-70% Variable interindividual CSF pharmacokinetics

Capreomycin 15-20 mg/kg No data




Table 4: Suggested intensified TBM regimen and administration for high resource settings

L

e

Drug aediatric dose
First-line Individual Dose Formulation Administration
drugs
et soniazid® 5mg/kgp.o. | tablet 200 mg orinjection | orally 0-20mele
ori.v. fluid 100 mg/ml, 3 ml l.v. bolus: in 3-5 min
l.v. infusion: add the dose to 100 ml NaCl
0.9%, administer within 0.5 h S0k 715
ponend o tmeks
Rifampicin® 30-35 mg/kg capsule (150 or 300 mg), | orally )
p.o or 15 mg/kg | tablet (600 mg) or powder | i.v. infusion: dissolve 600 mg in 10 m|
N V. for infusion fluid 600 mg water for injection, add the correct dose N
(Rifadin®, Sanofi-Aventis) | to 250 ml NaCl 0.9%, administer in. 1.5 h. o
Minimal volume is 100 ml, administration
Ethambutol in 0.5 h. 15-25mg/kg
Pyrazinamide™ 30 mg/ kg p.o. | tablet 500 mg orally
Moxifloxacin® 600 mg p.o. or | Tablet400 mg or infusion | i.v. infusion.infuse in-no less than 1h. No <5y 15-
Levofloxacin V. fluid,1.6 mg/ml, 250 ml dilution needed. el
(Avelox®, Bayer)
Optional fifth drug
Cyeloserine | LIN€ZONI” 600mg bd p.o. tablet 600mg, or infusion | orally, twice daily 1020mg/kg
or i.v. fluid, 2 mg/mL, 300 mL i.v. infusion: administer within 30-120
minutes, no dilution needed.
Amikacin 15 mg /Kgi.v. Injection fluid 250 mg/ml, 4 i.v. infusion: add the dose to 100-200 ml et
Linezolid Y | Mlarl MO0 adraimicatmes m A E 4 M |- daily; >11y:
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Table 2 Univariable and multivariable analysis of risk factors for CNS-

IRIS in patients with TBM

CSF analysis
Univariate Multivariat  \pite plood cells 1.00 (1.00-1.00)
analysis analysis  Neytrophils 0.99 (0.96-1.01)
OR (95% CI) OR (95% (  Lymphocytes 1.01 (0.99-1.04)
Age at diagnosis 0.98 (0.94-1.01) Protein 1.33 (0.97-2.53)
Sex (male) 1.67 (0.53-5.46) Blood-glucose ratio 1.67 (0.49-5.92)
Native of endemic area 13.9 (1.45-1865)f 1.17|(0.05-1¢ <06
Body mass index 0.86 (0.66—1.07) Brain MRI findings
Immunosuppressive 0.31 (0.01-2.59) Tuberculoma 0.65 (0.12-3.29)
treatment Infarct 2.32 (0.40-18.1)
Fever 2.30 (0.40-17.9) Vasculitis 1.05 (0.18-6.26)
CNS manifestations Meningeal enhancement 6.65 (1.89-26.9) 15.3/(1.19-1163.5)
Headaches 1.98 (0.67-6.09) Hydrocephalus 13.1 (2.09-258) 1.34/(0.03-236.9)
Confusion 0.42 (0.13-1.28) Oedema 1.67 (0.50-5.69)
Seizures 0.20 (0.03-0.90) 0.03 (0.0-1.3 Treatment received at TBM
Focal neurological 0.79 (0.20-3.04) diagnosis
deficits IRPE at start 3.24 (0.39-67.9)
Extra-CNS involvement 1.00 (0.11-8.85) Steroids 1.0 (0.21-4.68)
Lymphopenia 1.00 (0.26-3.89) IV pulse 0.56 (0.18-1.71)
C-reactive protein 1.00 (0.99-1.01) Anti-seizure 0.45 (0.12-1.56)
Albumin 1.17 (1.03-1.36) 1.21|(1.02-1. |Surgery 5.87 (0.86-117)
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Perspectives ?

Agir sur les molécules
Agir sur les doses
Agir sur IRIS

Agir sur perte de sel
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Figure 2: Potential strategies for management of intracranial pressure and maintenance of brain perfusion in critically ill individuals with tuberculous

meningitis Avoiding and reducing high intracranial pressure, and preserving brain perfusion and oxygenation in critically ill individuals with tuberculous meningitis



I Table 1: Modified Vellore grading for patients with _

tuberculous meningitis and hydrocephalus

Grading Clinical features
I GCS 15

Al Headache, vomiting, fever + neck stiffness

No neurological deficit u be I‘C u I 0 u S

I GCS 15 and Nuances

Neurological deficit present
1 GCS 9-14

Neurological deficit may or may not be present
vV GCS 3-8

Neurological deficit may or may not be present

Hydrocéphalie obstructive

Corticoides Dérivation vetriculo-péritonéale

Acetazolamide Ventriculostomie endoscopique V3

Duirétiques




Current HIV/AIDS Reports (2023) 20:379-393 387
Table 3 Major ongoing and recently completed TBM clinical trials
Name Phase/design N Countries Antimicrobial interventions ~ Host-directed interventions*  Start-end
Ongoing
ALTER I 60 Uganda I.R 10 mg/kg Nil 2021-2023
LAST ACT 111 640 Vietnam Nil 1. LTA4H TT-genotype: 2018-2022
Completed

ACT HIV 111 520 Vietnam Nil 1.Dexamethasone 2017-2022

NCTO03092817 Parallel Indonesia 2. Placebo

HIV-positive only
LASER-TBM ITb 100 South Africa 1.R 10 mg/kg 1. Aspirin 1000 mg 6 wks 2019-2021
NCT03927313 parallel 2.R 35 mg/kg + LZD 1200 added to half of the intensi-
mg 4 wks then 600 mg fied arm
4 wks
RifT I 60 Uganda 1.R 10 mg/kg Nil 2019-2020
ISRCTN42218549 2.R 35 mg/kg
3. R 20 mg/kg intravenous
ReDEFINe I1 60 Indonesia 1.R 450 mg Nil 2014-2017
NCT02169882 2.R 900 mg
3.R 1350 mg
TBM-KIDS I 37 India 1: R 30 mg/kg + E Nil 2017-2019
NCT02958709 Malawi 2: R 30 mg/kg + Lix

Children 6 months—12 years

3: Standard WHO regimen




papers identified through
database searching(n=1183)

SYSTEMATIC REVIEW
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TABLE 2 | Baseline characteristics of patients in each enrolled trial.

References HIV  Median CD4 Corticosteroids Follow-up Standard Standard High Intervention Intensified Outcomes
count period rifampin treatment rifampin time regimen
(cell/pl) dosage regimen dosage
(mg/kg/day) (mg/kg/day)
Cresswell et al. b6 50 Al 6m 10 HRZE Arm 1:IV-20 8 weeks HRZE D23
(15) Arm 2: PO-35
Heemskerk 349 38 All 9m 10 HRZE PO-15 8 weeks HRZELfx @@
etal. (11)
Ruslami et al. 7 NA All 6m 10 HRZEMfx  IV-13 14 days HRZEMfx 2@
(10)
Ding et al. (14) 100 NA Al 9m 10 HRZE PO-15 8 weeks HRZELfx @
Dian et al. (16) 6 NA All 6m 10 HRZE Arm 1: PO-20 30 days HRZE yeey
Arm 2: PO-30
Wasserman 49 113 All 6m 10 HRZE Arm 1: IV-20 56 days Arm 1: @
etal. (13) Arm 2: PO-35 HRZELzd, Arm
2: HRZELzd,
and Asp

HIv, human immunodeficiency virus; m, months; H, isoniazide; R, nfampin; E, ethambutol; Z, pyrazinamide,; Mfx, moxifloxacin; Lfx, levofloxacin; Lzd, linezolid; Asp, aspirin; IV, intravenous;
PO, per os. ©® Pharmacokinetic parameters; @ survival, @ adverse events.

studies included in this L
meta-analysis(n=6)

FIGURE 1 | Flow disgram of studiss. qggu; Wang T and Jian-ofng H'E *



high dose rifampin standard dose rifampin Mean Difference Mean Difference

—Study or Subgroup Mean SD__Total Mean SD Total Weight [V, Random, 95% CI V. Random, 95% Cl
Fiona V. Cresswell 2021 1V-20 mg/kg/day 36.2 975 19 6.04 4.36 17 15.3% 30.16 [25.31, 35.01] -
Fiona V. Cresswell 2021 PO-35 mg/kg/day 29.3 13.6 16 6.04 4.36 17 13.7% 23.26 [16.28, 30.24] e
Rovina Ruslami 2013 221 5.82 26 6.3 4.21 26 16.5% 15.80 [13.04, 18.56] -
S. Dian 2018 20 mg/kg/day 18.1 104 18 7.2 2.98 14  15.2% 10.90 [5.85, 15.95] =
S. Dian 2018 30 mg/kg/day 255 109 19 7.2 2.98 14 15.1% 18.30[13.16, 23.44] S
Sean Wasserman 2021 1V-20 mg/kg/day 386 142 14 6.9 3.89 17 13.2% 31.70 [24.04, 39.36] —
Sean Wasserman 2021 PO-35 mg/kg/day 347 204 15 6.9 3.89 17 11.0% 27.80([17.31, 38.29] -
Total (95% Cl) 127 122 100.0% 22.08 [16.24, 27.92] ’

H 2 - . 2 = - 2 = 0, T L
Heterogeneity: Tau® = 51.91; Chi* = 50.02, df =6 (P < 0.00001); I> = 88% -50 25 0 25 50

Test for overall effect: Z = 7.41 (P < 0.00001) Favours [control] Favours [experimental]

FIGURE 3 | Forest plot result of the maximum concentration of rifampin in plasma.

Meilleure concentration sérique / AUC rifampicine



