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Case Case
+ Patient * ER visit for HA, vomiting (2 & &M &)
- F/30 — Neck stiffness: none
— Known HBV carrier — Brain CT: WNL
— WBC: 2940, Hb: 12.8, ESR: 15, CRP: 0.10
+ C.C: Fever, nausea, vomiting, headache (1WA) — U/A: WBC ++

— Influenza antigen test (A/B) negative

* IMGopd (23AY)
— cPA, U/A: no abnormality
- WBC: 2310, Hb: 11.7, ESR: 24 (0-20), CRP: 0.10 (0.01-0.3)
— Impression: R/O Acute gastroenteritis

+ Admission to IMG (HD #1)
— Impression: R/O Acute gastroenteritis
— Tx.: Hydration, antibiotics(Ceftriaxone 1g q 12hrs)

2 3
HD #3 Laboratory findings
+ Nausea, vomiting, headache x|, fever &M + CSF study
« Lab: WBC: 9310, Hb: 12.7, ESR: 10, CRP: 0.14, Na/K/C| 133/2.9/98 — Pr 56.5cmH:20
— WBC: 160 (lymphocyte; 69%, neutrophil; 21%,

* NR consultation for altered consciousness monocyte; 10%), RBC: 30

— M= 2AI01 ZRD] A0l SHAND 12 0|LHZ &S BACH — Protein: 375mg/dL, glucose 48mg/dL (serum: 132)

— ME4AI0 AN =0 2aLs EUS.

— =0 AR A2 St 20| H=dlHE.

NS0 NEs (ES 25D I A2 8, * MRI

* N/Ex
— Drowsiness, confusion
— Neck stiffness: (+)
— Left 6t N palsy
— DTR: hyperreflexic for all extremities 4
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Case Based Learning 2 Infection

EEG findings

Diagnosis of Tb meningitis

+ Early diagnosis is single the most important prognostic
factor
+ Classic clinical manifestation
— Subacute meningitic illness
— Neck stiffness is usually absent during early disease

— In advanced stage, the diagnosis is usually apparent, but at a
serious cost to the patient

Symptoms Clinical signs CSF examination

Children P bersof
cough, 2 it i \, decreased level of white cells (0-05x10*-1-00x10°/L), with mixture of
malaise, and weight falering consciousness, signs of raised intracranial  neutrophils and lymphocytes; aised protein

pressure (often bulging anterior fontanelle ~ (05-2:5 g/L);ratio of CSF to plasma glucose <05 in
and abducens nerve palsy), and focal 95%of cases
neurologicalsigns (most often hemiplegia)
Adults  Non-specific prodrome of malaise, weight loss, Variable degrees of neck tiffness; cranial High opening pressure (>25 cm H,0) in 50% of
Tow-gradef Vi) develop as i hite cell
headache over 1-2 weeks; followed by “Tisease progresses and confusion and (0-05x10%1.00x107/L), with mixture of neutrophils
omiting i monoplegia, hemiplegia, or and lymphocytes; raised protein (0.5-2:5 g/L); ratio
di d death if untreated legiain about 20% of cases of CSF to plasma glucose <0.5in 95% of cases

The Vietham Diagnosis Rule

In Our Case

Entry criteria
« Adult (age >15 years) with meningitis and ratio of CSF to
plasma glucose <05

Originally,
Clinical features and scores 86% sensitive
« Age 236 years (score +2) 79% specific for TB

« [Age <36 years [score 0)

« Blood white cell count =15x10°/L (score +4)

- [Bloodwhite cell count <15:10°score 0)

.

« 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 290% of total white cells (score +4)
+ [ CSF neutrophils <90% of total white cells (score 0)|

meningitis in adults

In F/U studies,
sensitivity: 96-98%
Specificity: 68-88%

Interpretation
« Total score =4 = tuberculous meningitis
« Total score >4 = alternative diagnosis

Thwaites GE et al., Lancet, 2002 s

Entry criteria
« Adult (age >15 years) with meningitis and ratio of CSF to
plasma glucose <05

CSF glucose ratio:
<0.5(48/132)

Clinical features and scores

+ Age 236 years (score +2) F/30

+ [Age <36 years (score 0) | .

«  Blood white cell count =15x10°/L (score +4) WBC: 2310

+ [Blood white cell count <15x10%L(score 0) ] History of iliness: 7 days
. | History of illness =6 days (score -5) | CSF WBC: 160

« 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 290% of total white cells (score +4)

+ [[CSF neutrophils <90% of total white cells (score0) | Total: -4

CSF neutrophil: 21%

Interpretation
« Total score =4 = tuberculous meningitis
« Total score >4 = alternative diagnosis

Laboratory Diagnosis of TB Meningitis

Neuromaging

+ Microscopy

— The diagnostic utility of CSF Ziehl-Neelsen staining
for acid-fast bacilli is often very poor

— Large CSF volume improves sensitivity, but it rarely
exceeds 60%

— Several modification to the Ziehl-Neelsen stain
* Nuclear acid amplification technique

— Real-time PCR
¢ Interferon-gamma release assays

* Brain CT

* Brain MRI
— Superior to CT especially when in the involvement of
brainstem
— DWI enhances the detection of early infarction and
border-zone encephalitis
— Gadolinium-enhanced MRI allows visualization of
leptomenigeal tubercles.
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Initiation of Treatment
* Treatment
— TB medications (INH, RMP, EMB, PZA, pyridoxine,
streptomycin)
— Dexamethasone 10mg bolus, 4mg q 4hrs
— AED: Levetiracetam 1000mg BID
13
History of Chemotherapy CSF Penetration of Individual Drugs
. . o Standard dailydose for  Estimated ratio Comments.
+ Streptomycin (1946) : low in CSF, severe toxicity s ofCopisma
+ Para-amino salicylic acid (PAS): low in CSF EE B
Rifampicin 450 mg (weight <S0kg) ~ 10-20% Essential drug, despite relatively poor
or 600 mg (weight 250 kg) CSF penetration; higher doses might
improve effectiveness
* INH (1952): high in CSF, 90% recovered with triple therapy T e T
Ethambutol 15 mg/kg 20-30% Poor CSF penetration once meningeal
inflammation resolves
. - . . . Streptomycin 15mglkg 10-20% Poor CSF penetration once meningeal
* RFP (1970): high sterilization of TB lesion, low in CSF @agmasimum) ifammation e
Kanamycin 15mglkg 10-20% Poor CSF penetration once meningeal
+ PZA (1970): high in CSF, 6 month treatment of pulmonary S s R
TB with RFP o oo o Gl sy
+ But the effects of INH+RFP+PZA on TB meningitis was not e e
= . acid unless meninges are inflamed
different from that of triple therapy BT T 850K Good G penetation
rotionamide (1gmaximum)
:y(losnnne 10-915 mglkg 80-90% Good CSF penetration
14 Linezolid 1200 mg 40-70% Variable mleamv.iwldua\ | CSF 15
Donald PR. Tuberculosis, 2010 Ll
Capreomycin 15-20mg/kg Nodata
Levofloxacin in Tuberculous Meningitis Levofloxacin in Tuberculous Meningitis
160spected s Rustami R et al. Langet infect Dis 2013 600 mg, intravenous 450 mg, oral Ratio of intravenous pvalue
(n=26) (n=26) tooral
S —
AUC,, (mg.h/L) 787 (71:0-87-3) 260(190-356)  30(22-42) <0.0001*
Cuu(mg/l) 221(199-246) 63(49-83) 35(26-48) <0:0001*
[z — Cou(28mg/l) 26 (100%) 13(50%) <00001t
RFP Tow (h; median, range) ~ 2(1-2) 2(1-6) 00483
standard: 450mg oral Moxifloxacin oF
High: 600mg IV st_andavd:400mg Cou(mg/L)§ 060 (0-46-078) 021(016-027)  2:92(2:03-4:20) <0.0001*
High: 800mg
Cocudon gttt ccogto 800mg(n=16)  400mg(n=19)  Ratioof800mg pvalue
s, 10400mg
Plasma
E—r— I ] AU (mghily 04U54803) 8642338 210629 <0000
7 T 25 AUC,,(mg.h/L) 315(241-411) 151(128-177)  21(15-28) <0-0001t
i e Tyt = o C.(mglt) 74(56-96) 39(32-48)  19(14-26) <0.0001
wai inctic ;m:; & T....(h; median, range) 2(1-6) 2(1-6) 0301¢
= "
| | | | (| e Cotmos 00837) 1208180 1600420 000
| Hiala ;
-
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Case Based Learning 2 Infection

Are We Using the Right Drugs and Doses?

Steroid in Tuberculous Meningitis

Analysis I.1. Comparison | Any corticosteroid vs control, Outcome | Death.
'WHO’** and UK* recommendations
Daily dosein children  Daily dose in adults Route of administration Duration
Antituberculosis drugs
Isoniazid 10-20 mg/kg 300mg Oral 12 months
(maximum 500 mg) Weigh
Rifampicin 10-20 mg/kg 450 mg (weight <S0kg)or  Oral 12 months i
(maximum 600mg) 600 mg (weight 250 kg)
Pyrazinamide  15-30 mg/kg 1.5 g (weight <50 kg) o Oral 2 months L] x
(maximum 2 g) 2.0 g (weight 250 kg) —
Ethambutol 15-20 mg/kg 15mglkg Oral 2 months 1 "
(maximum 1g) A
Ethionamide  Not recommended o
Adjunctive corticosteroids b e o
Prednisolone 4 mg/kg* 25mglkg* Intravenous initially, then switch ~ 4 weeksthen reduceto b 1000 % 0.78 (0.67,091]
to oral when safetodo'so stop over 4 weeks
Dexamethasone 0.6 mg/kg* 04 mglkg* Intravenous initially, then switch ~ Reducing eachweekto
to oral when safe to do so stop over 6-8 weeks.
18 § 19
Singh PK, Cochrane review 2008
Prevention of TB Meningitis Prevention of TB Meningitis
* Vaccination of TB meningitis
- BCG vaccination is for the protection against disseminated forms
+ 7 YO daughter of childhood tuberculosis, especially meningitis by BCG-primed
f . T cell response
+ BCG vaccination p—. 4 . R
. . o — While successful prevention of pyogenic bacterial meningitis, the
 Prophylactic anti-TB medication? benefits of BCG vaccination is not satisfactory
— Several new tuberculosis vaccines in clinical trials
* Isoniazid prophylaxis is highly effective for the prevention
in young children exposed to household contacts
20 21

Two Months Later,

Medication-induced Hepatotoxicity

+ The patient visit the outpatient clinic for
excessive fatigue

+ On physical examination, sclera icterus was
noted

* Incidence: 2-39% (usually around 10%)
— Transient changes in ALT and bilirubin levels are relatively
common and do not signify true hepatotoxicity
* Potency
— High: INH, RFP, PZA
— Less: Streptomycin, Ethambutol

Table 1 Suggestions on managing drug-induced hepatitis in tuberculosis

Cut-off levels for
stopping drugs (even

Stopping drugs if
when asymptomatic)

Monitoring in presence
of risk factorst clinical or

Authority (especially liver diseases) symptomatic hepatitis ALT Bilirubin
ATS Yes Yes 5xt 1
BTS Yes Yes 5x T
ERS - Yes 5% T
HKTBS Yes Yes 3¢ 2

Yew WW and Leung CC, Respirology, 2006
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Recommendation

Reintroduction Methods

B National recommendations for managing ATT induced hepatotoxicity and restarting the therapy

o Ifadrug induced hepatitis is diagnosed, ATT drugs are to be stopped

o Wait until the jaundice resolves ( A severely ill patient may die without TB drugs)

o It is strange but fortunate that in most cases the patient can restart the same drugs without hepatitis
returning.

o If jaundice returns, and the patient has not completed the intensive phase, give him two months of
Streptomycin, INH and Ethambutol followed by 10 months of INH and Ethambutol.

o If the patient has completed the intensive phase, give him INH and Ethambutol until he has had a total of 8
months treatment for Short Course Cl h (SCC) or 12 months for standard regimen.

Box 3: BTS ations for restarting the therapy in patients ping hepatotoxicity

* INH should be introduced initially at a dose of 50 mg/day, increasing sequentially to 300 mg/day after 2-3
days if no reaction occurs, and then continued.

o Affer a further 2-3 days without reaction to INH, rifampicin at a dose of 75 mg/day can be added,
increasing to 300 mg after 2-3 days, and then to 450 mg (<50 kg) or 600 mg (>50 kg) as appropriate for the
patient’s weight after a further 2-3 days without reaction, and then continued.

o Finally, pyrazinamide can be added at a dose of 250 mg/day, increasing to 1.0 g after 2-3 days and then to
1.5 ¢ (<50 ke) or 2 g (>50 ke).

Kishore et al., 2007, Kathmandu University Medical Journal
24

Table 1. Three Different Regimens for Reintroduction of Anti-Tuberculosis Drugs

Study arm

Am |
Am Il
Am il

Regimen
H, R, and Z at maximum dosages from day 1
R at maximum dosage from day 1, H at maximum dosage from day 8, and Z at maximum dosage from day 15

H at dosage of 100 mg/day from day 1, maximum dosage from day 4; R at dosage of 150 mg/day from day 8, maximum
dosage from day 11; and Z at dosage of 500 mg/day from day 15, maximum dosage from day 18

237 Pati ini y features
suggestive of DIH while receiving anti-TB drugs

4 died; 58 excluded Anti-TB drugs reintroduced
*11 alcoholics in 175 patients
*5 receiving hepatotoxic drugs|

Viral hepatitis Patients randomized into 3 ams by

17 HIV infected computer generated numbers

[ 58 patierts in am1 | [sopatients inamm | [ 58 patients in amm 11 |

All completed 3jmonths of follow up.

8 had recurrence

5 had recurrence
of DIH

of DIH

6had recurrence
of DIH

Sharma SK, et al., Clinical Infectious Diseases, 2010 »

Resistance or Intolerance

Summary

Regimens Comments.
10REZ, Studies*
or2RE;
10HZE,
by 10HZE th)
rifampicin (multidrug reistance)  182EFq d
Rerifampicin. Z-pyrazinamide. E=ethambutol. Fg=fuoroquinclone. Hesoniazid
ethionamide, cycloserineorlinezolid).*Use both Zand thinoamide, cyck

Yew WW and Leung CC, Respirology, 2006

+ Diagnosis

Treatment

Neck stiffness is frequently absent
Vietnam diagnosis rule
Large CSF volume improve the sensitivity

Sufficient dosage, CSF concentration
Quinolone can be a good alternative drug
Use of steroid in selected patients can be beneficial

Hepatotoxicity is common, but it is frequently self-limiting or not
recur with the same regimen

27
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