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Patient profile

= Name : ﬁOiﬁﬁj
= Age: 69 y/o
= Gender : male



clinical scenario-z » 3L % 21 37

= CC: progressive general weakness for about one month

= General data:
= 69-year-old man
= 1.Rheumatic arthritis for 10 years with oral medicine control at

A U
= 2.Chronic kidney disease, stage 3
= 3.Hypertension

= Finding:
= Physical Examination finding:
= No specific finding
« Lab data:
= Elevated CRP



clinical scenario

= Diagnosis: Multiple tuberculosis infection,suspect miliary tuberculosis
= Treatment:

Rifater 10/15-10/27 11/10-11/17

EMB 10/15-10/27 10/29-

Avelox 10/29-

Streptomycin 10/29-11/6 11/18-11/22

Rifampin

11/6-11/9

= Rifater (rifampicin 120mg, isoniazid 80mg, pyrazinamide 250mg)
«= EMB (ethambutol) 400mg

«= Avelox(moxifloxacin) 400mg




= B[V 2 Acute hepatic injury, related
to anti-TB drugs

I %‘m/%‘ =+ 3 . #antituberculosis drug iz
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Question 1: Who often gets TB?
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ONLINE

D

i

= Risk factors:

= Immunocompromise . HIV infection, Glucocorticoids, TNF
Inhibitors, Malignancy, Celiac disease

= Apply:
«= The American Thoracic Society and the CDC list a dally
dose of >15 mg of prednisone for >1 month as a risk
factor for TB.

«= The use of corticosteroids was associated with TB as
follows:

= Current use of glucocorticoids, adjusted odds ratio [OR] 4.9,
(95% Cl, 2.9-8.3)

= The risk of TB increased with increasing daily doses (adjusted
ORs for use of <15 mg and >15 mg of prednisone were 2.8;
95% ClI, 1.0-7.9 and 7.7; 95% CI, 2.8-21.4, respectively)




Question 2: How to treat TB ?

«=General principles of the treatment of
tuberculosis :
= [nitial phase —
«=Four drugs are used in the initial phase of treatment when
the total duration of treatment is six months, because of

the high incidence of isoniazid-resistant organisms in
most communities.

«Thus, the treatment regimen for most adults with
previously untreated tuberculosis should consist of a two
month initial phase of isoniazid (INH), rifampin (RIF),
pyrazinamide (PZA), and ethambutol (EMB).

= Continuation phase —

o The continuation phase of treatment is given for either
four or seven months and consists, in most cases, of INH
and RIF alone. Most patients will be treated with the four
month continuation phase (total duration of treatment

Six months).
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TABLE 2 DRUG REGIMENS FOR CULTURE POSITIVE PULMONARY TUBERCULOSIS CAUSED BY DRUG- SUSCEPTIBLE ORGANISMS

Regimen Drugs

1

INH
RIF

PZA
EMB

INH
RIF

PZA
EMB

INH
RIF

PZA
EMB

INH
RIF
EMB

Imttal Phase

1nterva| and Doses‘
(minimal duration)

Seven days per week for 56 doses (8 wk)
or 5 d/wk for 40 doses (8 wk)'

Seven days per week for 14 doses (2 wk),
then twice weekly for 12 doses (6 wk) or
5 d/wk for 10 doses (2 wk)," then twice
weekly for 12 doses (6 wk)

Three times weekly for 24 doses (8 wk)

Seven days per week for 56 doses (8 wk)
or 5 d/wk for 40 doses (8 wk)'

Reglmen Drugs

la

1b
‘|c**

2a
Zb**

Ja

43

Continuation Phase

Interval and Doses’, 3 Range of Total Doses Rating® (Bvidence)
(minimal duration) (minimal duranon) HIV-  HIV
INH/RIF Seven days per week for 126 doses (1 Bwk) 182-130 (26 wk)  A()  A(ll)
or 5 d/wk for 90 doses (18 wk)'
INH/RIF Twice weekly for 36 doses (18 wk) 92-76 (26 wk) Al A (Il)*
INH/RPT Once weekly for 18 doses (18 wk) 74-58 (26 wk) B (1) E(l)
INH/RIF Twice weekly for 36 doses (18 wk) 62-58 (26 wk) Al B(IlY
INH/RPT Once weekly for 18 doses (18 wk) 44-40 (26 wk) B() E()
INH/RIF Three times weekly for 54 doses (18 wk) 78 (26 wk) B() Bl
INH/RIF Seven days per week for 217 doses (31 wk)  273-195(39wk) ~ C(l)  C(ll)
or 5 d/wk for 155 doses (31 wk)'
INH/RIF Twice weekly for 62 doses (31 wk) 118-102(39wk)  C()  C(ly




= Title :An Official ATS Statement:

Hepatotoxicity of Antituberculosis Therapy.
AMERICAN JOURNAL OF RESPIRATORY AND
CRITICAL CARE MEDICINE VOL 174 2006.

= Jussi J. Saukkonen, David L. Cohn, Robert M. Jasmer,
Steven Schenker, John A. Jereb, Charles M. Nolan,
Charles A. Peloquin, Fred M. Gordin, David Nunes,
Dorothy B. Strader, John Bernardo, Raman
Venkataramanan, and Timothy R. Sterling, on behalf of the
ATS Hepatotoxicity of Antituberculosis Therapy

Subcommittee.

= L evel of evidence:




S8 T Treatmens withooo INH] As described in Section 5.2
{AdTERNATIVE REGIMENS), analvsis of data from several studies
conducted by the BMRC in patients with smear-positive pulmo-
naryv tuberculosis demonstrated high levels of efficacy with 6-
month regimens despite in virro resistance to 1INH so long as
the initial phase contained four drugs and RIF was used through-
out the 6 months {1}. Subseguent studies by the Hong Kong
Chest Service and the BMRCO suggested that results were 1m-
proved when PZA was used throughout the 6 months (2). Thus.
it is reasonable to employ an initial phasc regimen of RIF, PZA
and EMB followed by a continuation phase of RIF, EMB. and
PZA (Ratimg BII). Although this regimen has two potentially
hepatotoxic medications. 11 has the advantage of retaining the
6-monith duration.

8.8.2. Treatment pwithour PZA]l Although the frequency of
PZA-induced hepatitis is slightly less than occurs with INH or
RIF, the liver injury induced by this drug may be severe and
prolonged (3). Therelore, one might elect to employ a regimen
with an nitial phase of INH, RIF. and EMB for 2 months fol-
lowed by a continuation phase of INH and RIF for 7 months,
for a total of 9 months (Table 2. Regimen 4).




8.8.3. Regimens With onlv one potentially hepatotoxic drug
For patients with advanced liver disease. a regimen with only
one potential hepatotoxic drug might be selected. Generally,
RIF should be retained. Additional agents in such regimens
could include EMB. a lluoroguinolone. cycloserine, and in-
jectable agents. The duration of treatment with such regimens
should be 12-18 months. depending on the extent of the disease
and the response (Rating CIIT). Consultation is advised in such
situations.

S84 Regimens pwith no potentially fiiepatotoxic drugs.|In the
setting of severe unstable hiver diseasc, a regimen with no hepato-
toxic agents might be necessary. Such a regimen might include
SM. EMB. a fluoroquinolone. and another second-line oral drug.
There are nodata that provide puidance as to the choiwce of agents
or the duratiop of treatment or that indicate the effectiveness of
such a regimen. Expert opinion suggests that a regimen of this
sort should be given for 18-24 months (Rating CI1I1). Consulia-
tion should alwavs be obtained before embarking on such a
treatment plan.




TABLE 3. DOSES* OF ANTITUBERCULOSIS DRUGS FOR ADULTS AND CHILDREN'

Drug Preparation

Isoniazid Tablets (50 mg, 100 mg, 300 mg);
elixir (50 mg/5ml); aqueous
solution (100 mg/ml) for
intravenous or intramuscular
injection

Rifampin Capsule (150 mg, 300 mg); powder
may be suspended for oral
administration; aqueous solution
for intravenous injection

Rifabutin Capsule (150 mg)

Rifapentine Tablet (150 mg, film coated)

Pyrazinamide  Tablet (500 mg, scored)

Ethambutol® Tablet (100 mg; 400 mg)

Cycloserine Capsule (250 mg)

Ethionamide ~ Tablet (250 mg)

Adults/Children Daily 1% /wk

First-Line Drugs

5 mg/kg (300 mg)
10-15 mg/kg (300 mg)

Adults (max.)
Children (max.)

15 mg/kg (900 mg)

Adultst (max.)
Children (max.)

10 mg/kg (600 mg)
10-20 mg/kg (600 mg)

Adultst (max.) 5 mg/kg (300 mg) —
Children Appropriate dosing Appropriate dosing
for children is for children is
unknown unknown
Adults — 10 mg/kg (continuation
phase) (600 mg)
Children The drug is not The drug is not
approved for use approved for use
in children in children
Adults See Table 4 -
Children (max.) 15-30 mg/kg (2.0 g) --
Adults See Table 5 -

Children® (max.) 15-20 mg/kg daily (1.0 g)

Second-Line Drugs

10-15 mg/kg/d (1.0 g
in two doses), usually
500-750 mg/d in
two doses

10-15 mg/kg/d (1.0 g/d)

15-20 mg/kg/d (1.0 g/d),
usually 500-750 mg/d
in a single daily dose
or two divided doses’

15-20 mg/kg/d (1.0 g/d)

There are no data to
support intermittent
administration

Adults (max.)

Children (max.)

Adults* (max.) There are no data to
support intermittent

administration

There are no data to
support intermittent
administration

Children (max.)

2wk

3% /wk

15 mk/kg (900 mg)
20-30 mg/kg (900 mg)

10 mg/kg (600 mg)
10-20 mg/kg (600 mg)

5 mg/kg (300 mg)
Appropriate dosing
for children is

unknown

The drug is not
approved for use
in children

See Table 4
50 mg/kg (4 g)
See Table 5
50 ma/kg (4 g)

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration

15 mg/kg (900 mg)

10 mg/kg (600 mg)

5 mg/kg (300 mg)
Appropriate dosing
for children is

unknown

The drug is not
approved for use
in children

See Table 4

See Table 5

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration




Streptomycin

Amikacin/
kanamycin

Capreomycin

p-Aminosalicylic
acid (PAS)

Levofloxacin

Moxitloxacin

Catifloxacin

Aqueous solution (1-g vials) for
intravenous or intramuscular
administration

Aqueous solution (500 mg and
1-g vials) for intravenous or
intramuscular administration

Aqueous solution (1-g vials) for
intravenous or intramuscular
administration

Granules (4-g packets) can be mixed
with food; tablets (500 mg) are
still available in some countries,
but not in the United States;
a solution for intravenous
administration is available
in Europe

Tablets (250 mg, 500 mg, 750 mg);

aqueous solution (500-mg vials)
for intravenous injection

Tablets (400 mg); aqueous solution
(400 mg/250 ml) for intravenous
injection

Tablets (400 mg); aqueous solution
(200/20 ml; 400 mg/40 ml) for
intravenous injection

Adults (max.) "

Children (max.) 20-40 mg/kg/d (1 g)
Adults (max.) o

Children (max.) 15-30 mg/kg/d (1 g)
intravenous or
intramuscular as

a single daily dose
Adults (max.) "

Children (max.)
single daily dose

Adults 8-12 g/d in two or
three doses

Children
to four divided doses
(10g)

Adults 500-1,000 mg daily

Children t

Adults 400 mgq daily

Children i

Adults 400 mg daily

Children %

15-30 mg/kg/d (1 g) as a

*k

*%

*%

There are no data to

support intermittent
administration

200-300 mg/kg/d in two  There are no data to

support intermittent
administration

There are no data to

support intermittent

administration
1

There are no data to
support intermittent

administration
I

There are no data to
support intermittent

administration
8

+k

20 mg/kg

*k

15-30 mg/kg

15-30 mg/kg

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration

There are no data to
support intermittent

administration
t

There are no data to
support intermittent

administration
it

There are no data to
support intermittent

administration
§%

*k

*%

*k

There are no data to
support intermittent
administration

There are no data to
support intermittent
administration

There are no data to
support intermittent

administration
1t

There are no data to
support intermittent

administration
i

There are no data to
support intermittent

administration
8§
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Fluoroquinolones — None of the quinolones is approved by the Food
and Drug Administration for use against tuberculosis, but some authors
attribute the improved prognosis of MDR-TB over the past decade
largely to the administration of these agents. Quinolone antibiotics
have considerable in vitro activity against M. tuberculosis and have
become widely used in the treatment of MDR-TB. However, there are
few useful data from controlled trials to define the exact role of these
drugs in the treatment of tuberculosis.

Among the newer quinolones, moxifloxacin has the most in vitro activity
against M. tuberculosis, followed by levofloxacin, ofloxacin, and
ciprofloxacin. Moxifloxacin also demonstrates bactericidal activity in
animal models. Data are limited on the clinical efficacy of this drug, but
several studies on sputum concentrations of M. tuberculosis document
early bactericidal effects in humans.




# 1 foreground questions
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%1% 359 2 PICOT

P Tuberculosis (TB) infection,
hepatotoxicity cause by
Antituberculosis Therapy

I Second-line therapy: streptomycin
(SM), ethambutol (EMB), moxifloxicin

C Other regimen : streptomycin (SM),
ethambutol (EMB), other quinolone

O Better effect

Time |No defined
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The "5S" levels of organisation of evidence from healthcare research
Brian Haynes, R Evid Based Med 2006;11:162-164
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= The bactericidal activity of moxifloxacin in

patients with pulmonary tuberculosis.

= Gosling RD; Uiso LO; Sam NE; Bongard E; Kanduma EG; Nyindo
M; Morris RW; Gillespie SH

= Am J Respir Crit Care Med 2003 Dec 1;168(11):1342-5. Epub 2003
Aug 13.

= Level of evidence: level 2B



Patients in whom acid-fast bacilli smear-positive pulmonary
tuberculosis was newly diagnosed were randomized to receive 400 mg
moxifloxacin, 300 mg isonaizid, or 600 mg rifampin daily for 5 days.

Bactericidal activity was estimated by the time taken to kill 50% of
viable bacilli (vt50) and the fall in sputum viable count during the first 2
days designated as the early bactericidal activity (EBA).

The mean vt50 of moxifloxacin was 0.88 days (95% confidence interval
[Cl], 0.43-1.33 days) and the mean EBA was 0.53 (95% CI 0.28-0.79).

For the isoniazid group, the mean vt50 was 0.46 days (95% ClI, 0.31-
0.61 days) and the mean EBA was 0.77 (95% CI, 0.54-1.00).

For rifampin, the mean vt50 was 0.71 days (95% ClI, 0.48-0.95 days)
and the mean EBA was 0.28 (95% ClI, 0.15-0.41).




= Using the EBA method, isoniazid was significantly
more active than rifampin (p < 0.01) but not
moxifloxacin.

= Using the vt50 method, isoniazid was more active
than both rifampin and moxifloxacin (p = 0.03).

= Moxifloxacin has an activity similar to rifampin in
human subjects with pulmonary tuberculosis,
suggesting that it should undergo further
assessment as part of a short course regimen for
the treatment of drug-susceptible tuberculosis.
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= Sterilizing activities of fluoroquinolones
against rifampin-tolerant populations of

Mycobacterium tuberculosis.

«= Hu Y; Coates AR; Mitchison DA
«= Antimicrob Agents Chemother 2003 Feb;47(2):653-7.

= Level of evidence: level 2C



= The bactericidal activities of ciprofloxacin,
ofloxacin, levofloxacin, moxifloxacin, and
gatifloxacin were tested in three models of
rifampin-tolerant Mycobacterium
tuberculosis persisters.



Model 1 was a 100-day-old, unshaken, anaerobically adapted culture
In which serial dilutions of the quinolones were incubated for 5 days
and CFU counts were then done In models 2 and 3, 100 mg of
rifampin/liter was added to the 100-day culture for 5 or 7 days to
produce tolerant organisms that did not grow on plates; the rifampin
was then washed off, fresh medium was added to allow recovery of
growth on plates, and the culture was incubated for 7 days before CFU
counts.

In model 2, the quinolones were added after rifampin had been washed
off, whereas in model 3 the quinolones were added to the cultures
containing rifampin. In models 1 and 2, ciprofloxacin had the least
bactericidal activity, ofloxacin and levofloxacin had greater activities,
and moxifloxacin and gatifloxacin had the greatest activities.

In model 3, ofloxacin had no detectable activity whereas moxifloxacin
killed about log(10) 0.279 CFU of the persisters per ml at &
concentrations attainable in lesions; isoniazid had virtually no activity.




= These findings predict that ofloxacin will not
be found to have effective sterilizing activity
In clinical studies now planned whereas
moxifloxacin will be able to shorten
treatment.
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= Fluoroquinolone-containing third-line
regimen against Mycobacterium

tuberculosis In vivo.

«=Veziris N; Truffot-Pernot C; Aubry A; Jarlier V; Lounis N

= Antimicrob Agents Chemother 2003 Oct;47(10):3117-
22.

= Level of evidence:



= The WHO regimen combines ofloxacin (OFX),
ethionamide, amikacin, and pyrazinamide; in the
two derivatives of this regimen, OFX was replaced
by levofloxacin (LVX) or moxifloxacin (MXF).

= The four drugs, a fluoroguinolone (either OFX,
LV X, or MXF), ethionamide, pyrazinamide, and
amikacin, were administered for the first 2 months
(initial phase); and two drugs, a fluoroguinolone
(either OFX, LVX, or MXF) and ethionamide, were
administered for the following 10 months
(continuation phase).




= The results for mice treated with the LVX-
containing regimen fell between those for the
groups receiving the MXF- and OFX-containing
regimens.

= |n conclusion, the MXF-containing third-line
regimen seems to be a powerful alternative for the
treatment of tuberculosis (TB) when isoniazid and
rifampin cannot be used, which is the main feature
of multidrug-resistant TB.
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Grades of Recommendation

A consistent level 1 studies

B consistent level 2 or 3 studies or
extrapolations from level 1 studies

C level 4 studies or extrapolations from
level 2 or 3 studies

level 5 evidence or troublingly
D Inconsistent or inconclusive studies of
any level
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Should these valid, potentially important results of a critical appraisal
about a harmful treatment change the treatment of your patient?

Can the study results be [N
extrapolated to your patient?

What are your patient’s fﬁ ”Efﬁﬁ SR YA [ o
preferences, concerns and
expectations from this
treatment?(:)}% Aendp o T4 S B
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What alternative treatments are [fi M [ hepatotoxicityfiy
available? antltubercuIOS|s drug
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