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1 Acocella G, Buniva G, Flauto W&t al. Absorption and elimination of the antibiotic rifampicin

newborns and children. Proceedings of the 6th International Congress of Chemo

University of Tokyo Pres$969;2: 75560. 19
| PubMedt ™y # 4 v Acocella G Clinical pharmacokinetic
of rifampicin. Clin. Pharmacokinet.3(2): 1687 (1978) — # Nef| ©
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2 Schaaf HS, Willemse M, Cilliers Ket al Rifampin pharmacokinetics in children, with a
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Table 4 Treatment Regimens for Mycobacterium avium Complex Lung Disease

Nodular/Bronchiectatic
Disease

Clenthromycin 1000 mg tw or

azithrormyein 500-600 mg v
Ethambutol 25 ma/kg tiw
Rifarnpin 800 mao tiv

Clarithromyein

Ethambutol 15

Aminoglycoside—none Streptomycin 1

IV/IMT or amikacin 15 mgrkg VM

Cavitary Disease

or azithromyein 250-300 mqg daily

Rifampin 450*-600 mg daily

Advanced/Previously
Treated Disease

Clarithrornyain 500%-1000 mg daily

or azithromyecin 250-300 mg daily
Ethambutel 15 ma/kg daily
Rifarmpin 450*-600 mg daily

or

tifabutin 150%-300 mg daily
Streptomycin 15 mglkg VMY

or

armikacin 15 ralkg IVAM

500"-1000 mg daily

magfkg datly

5 mafkg

*Lower dose for weight < 50 kg.

TFor older patierns with nedular/bronchiectatic disease or for patients who reguire a prolonged course (i.e., > & monihs), some experts

recommend 8 to 10 mg/kg/dey two to three times per week,
Adapted from Grffith et al.®
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Table 2—Initial Medical Treatment of Common NTM Pulmonary Disease*

Species Recommended Susceptibility Testing Suggested Treatment
Slow-growing NTM

M kansasii Rifampim for new (untreated) isolates: if rifampin Daily rifampin, ethambutol, isoniazid (three times weekly
resistant: macrolide, quinolones, isoniazid, may be effective): if rifampin resistant, consider high-
ethambutol, rifabutin, amikacin, dose isoniazid, ethambutol plus one to two
sulfamethoxazole others (sulfa, amikacin/streptomycin, macrolide,

quinolone), or macrolide/quinolone-based regimen

Mycobacterium szulgai Isoniazid, rifampin, ethambutol, aminoglycoside, Isoniazid, rifampin, ethambutol with or without fourth
with/Avithout quin()lom' and macrolide drug p'\‘nuin;uni(h‘ may be effective

MAC Clarithromyein (especially if retreatment); with or Macrolide, rifampin, ethambutol (add aminoglycoside for
without aminoglycoside, rifabutin, ethambutol; extensive/cavitary disease) treatment three times
possibly quinolone if macrolide resistant weekly for limited disease; treatment daily for

atment or with coexisting
stance, isoniazid,
butol,

extensive disease, repeat t
COPD; for macrolide re
rifampin (possibly rifabutin) etha
amikacin/streptomycin (first 3 to 6 mo)

M malmoense Ethambutol, isoniazid, l'i|1l||||)i1|. macrolide, Isoniazid, rifampin, ethambutol withAvithout macrolide
4||1i||0|nn<' (correlation with outcome uncertain) and/or quinulum'
M xenopi Macrolide, rifampin, ethambutol, isoniazid, Isoniazid, rifampin, with/without streptomycin for first 3
quinolone (correlation with outcome uncertain) to 6 mo (quinolones may be active)
RGM

in, cefoxitin, linezolid, No clear curative medical regimen: macrolide plus one to
nine, tigecycline; correlation two drugs before resection of limited disease or

Macrolide, amik
imipenem, clol
with clinical response is poor periodically for several months for symptom control;

amikacin plus cefoxitin (imipenem) when macrolide

M absce

resistant
M chelonae Tobramycin, amikacin, macrolide, quinolones Clarithromycin plus one or more additional agent with in
linezolid, imipenem, clofazimine, doxycycline vitro susceptibility
M fortuitum Macrolides (may be misleading), quinolones, Two agents with in vitro susceptibility (NB: macrolide
doxycycline, minocycline, sulfa, amikacin, with inducible resistance; use with caution)

imipenem, cefoxitin

*Macrolide = clarithromycin/azithromycin; quinolone = moxifloxacin preferred: NB = nota bene (note well).
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Table 3—Dosing of Commonly Use Drugs for NTM

Drug Dose/Frequency

.\|||i|mj_(|}<’m‘i<[r
Streptomycin 8§ to 25 mg/kg three times \\v(-kl)

§ to 25 mg/kg IV three times weekly

15 mg/kg/d; 25 mg/kg per dose three times weekly

300 mg/d

Amikacin
Ethambutol
Isoniazid

Macrolide
(II;u‘itln'mn}cin 500 to 1,000 mg/d: 1,000 mg three times \\w‘“}

Azithromycin 250 to 300 mg/d: 500 to 600 mg three times weekly

Rifamycin
Rifampin
Rifabutin

150 to 600 mg/d; 600 mg three times weekly
150 to 300 mg/d: 300 mg three times weekly

M. fortuitum® M. abscessus 1 M. chelonaelt g
s Nef|
A =9%%# Nef & M. fortuitum < M. chelonae- |

Ao ™Y Ls _

A=9%% | o ™

< 9 M. abscessus | 8 ¥ «.
| =k QE +  IPM

vald e

= o H

AL

no<s L2 40

Comment

Lower dose for longer-duration treatment; amikacin lower dose for
patients > 50 yr old: some use maximum dose of 500 mg; no
clearly superior agent

May use 25 mg/kg/d for resistant M kansasii

May use 900 mg/d plus pyridoxine for rifampin-resistant M
kansasii (macrolide plll\ quinu]um- l)n-ll-rn'(l lv_\ some experts)!?

Some prefer azithromyein for less GI azithromyein distress: lower-
range vl;lrilln'(nn_\ cin for weight < 50 ke or age > 70 yr: lower
ranges of azithromycin preferred for better patient tolerance

Lower range for l'il';nnpin weight < 50 kg rifampin pl'(-ﬁ‘rl'v(l for
better tolerability
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M. kansasii % | 8 EB< RFPL 90 A 2 - -

Pulmonary MAC Intermittent dosing

cx N s wd % ~ #]e15 240 o |
% 120 og#— 8 4L cpo=|ofo™LosEB J RFP
— % E|d o™ | & Prothionamide 4/ | sML A >
- |H — == ™= | 8M.chelonae - A cAM-—
L = - H | 14 = ™a ™ M. fortuitum |
- - |H L3 6 ™8/ — - 4k 6
....... A ° M.abscessu$ ~ | %  #No ® L oaqv
ks cAMe L oo | n — AMK 4 CrxdL ™o
Type of Discase Recommended Therapy
Prophylaxis for Agzithromycin 1200 mg po once weekly OR
disseminated MAC Clarithromycin 500 mg po qd or bid
Disseminated MAC Cl:r]i_‘ﬂérgmycin 500 mg po bid* OR azithromycin S00-500 mg po qd

Ethambutol 15 mg/kg po qd +/—

Rifabutin 300—4350 mg po gd OR fluoroguinolone (ciprofloxacin 750 mg
po bid, levofloxacin 750 mg po qd, moxifloxacin 400 mg po qd,
gatifloxacin 400 mg po gd)

PLUS ANTIRETROVIRAL THERAPY FOR PATIENTS
WITH HIV

Clarithromyein 500 mg po bid* OR azithromyecin
250-500 mg po thrice weekly PLUS

Ethambutol 1525 mg po thrice weekly PLUS

Rifabutin 300600 mg peo thrice weekly PLUS OR MINUS

Aminoglycoside (streptomycin 300-1000 mg or amikacin 15 mg/kg
2—3 times weekly) for the first 2 months

Daily doring

Clarithromycin 500 mg po bid* OR azithromycin 250-500 mg po
QD PLUS

Ethambuto] 25 mg/kg po QD x 2 months, then 15 mg/kg po QI PLUS

Rifabutin 150-300 mg po QD PLUS OR MINUS

Aminoglycoside (streptomycin 500—1000 mg or amikacin 15 mg/kg
2-3 times weekly) for the first 2 months

wsual formulation.

N Korvic JA, Benson CAMycobacterium aviuRComplex Infection. Progress in Resgdaand

*Clarithromycin may be administered as 1000 mg of the XI. formulation instead of 500 mg twice daily of the

Treatment. Marcel Dekker, Inc Volume 87, 1996. 26
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Table 4 Antimycobacterial Agents Commonly Used in the Treatment of MAC Infections

Agent Adult dose Adverse effects
Amikacin 7.5-15 mg/kg Ototoxicity, nephrotoxicity
qd iv*®

Azithromycin 500 mg/day Nausea, diarrhea, vomiting, abdominal pain,
headache, dizziness, elevations in hepatic
enzymes

Ciprofloxacin 750 mg bid® Anorexia, nausea, vomiting, abdominal pain,
diarrhea, rash (rarely) mental status changes

Clarithromycin 500 mg bid® Diarrhea, nausea, vomiting, elevations in
hepatic enzymes, abdominal pain, renal
insufficiency

Clofazimine 100—-200 mg/day Skin discoloration, ichthyosis, anorexia, nausea,

vomiting, abdominal pain, peripheral
neuropathy, (rarely) ocular changes
Ethambutol 15 mg/kg/day Anorexia, nausea, vomiting, diarrhea, rash,
elevations in hepatic enzymes, (rarely)
ocular changes-retrobulbar neuritis.

Rifabutin 300 mg/day® Anmnorexia, nausea, vomiting, diarrhea, rash,
uveitis, myalgias, arthralgias, headache
Rifampin 10 mg/kg/day Anorexia, nausea, vomiting, diarrhea, rash,

elevations in hepatic enzymes

“OD iv; every day intravenously.
"BID; twice per day.

FDA approved dose.

Source: Adapted from Ref. 51.

i Ausiello DA, Goldman LCecil Textbook of Medicine 23rd editioW/. B. Saunders Compang007
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N Griffith DE, Aksamit T, BrownrElliott BA, et al An Official ATS/IDSA Statement: Diagnosis,
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TABLE 5. THERAPY FOR Mrycosacremum aviost COMPLEX LUNG DISEASE: RECOMMENDATIONS ACCORDING TO DISEASE
STATUS AMD/OR SEVERITY

Initial Therapy for Imitial Therapy Addvanced (Severe) or
Modular/Bronchiectatic Evidence for Cavitary Evidence Previously Treated Evidence
Digease® Chuality” Disease Quality' Disease Quality'
Macrolide Clarithromyein 1,000 mg TW or B, Il Clarithromycin 500°-1,000 mg/d A, Il Clarithromycin 500°-1,000 mg/d or azithromyein B, Il
azithromycin S00-600 mg TIW or azithromycin 250-300 ma/d 250-300 mg/d
Ethambutol 25 mafkg TIW 15 ma/kg/d 15 mafkg/d
Rifarmycin Rifamypin 600 mg TIW Rifampin 450'-600 mag/d Rifabutim 150'-300 mg/d or rifampin 450°-600 mg/d
IV aminoghycoside NMone Strepromiycin or amikacin® ar none Streptomycin or amikacin®
Detinition of abbrevigtionss IV = intravencas; TIW = three Limes weekly,

* Mot recommended for severe or préviously tréated disease,

¥ Rating for entire multidrug regimen, not necessarily for individual agents. For evidence quality, see Table 1.
* Lowver dose Tor weight = 50 kg,
¥ See text for dosing recommendation,

MAC —
MAC # |8 CAM Nef ™| AzMm s EB8 {4 RBT &£ A{ 1<%
SRR E

TABLE 7. REGIMENS FOR TREATMENT AND PREVENTION OF
DISSEMIMATED MycosacTERIUM Aviuna M HIV-INFECTED

PATIENTS
Preferred (&, 1™ Alternative (B, 1™
Treatment
Clarithromycin 500 mg orally twice daily Azithromycin 500 mg daily
+
Ethambutol 15 mg/kg orally daily Ethambutol 15 mag/kg daily
Rifabutin® 300 mg orally daily Rifabutin® 300450 mg
orally daily
Prevention®
Azithromycin 1,200 mg orally weekly Clarithrormmycin 500 mg
orally twice daily
or

Rifabutin® 300 mg orally daiby

* For evidence quality, see Table 1.

" Rifabutin dose may need to be modified based on drug—drug interactions (see
text).

* Preventive therapy indicated for persons with << 50 CD4% cells/pl; may stop
if = 100 cellsf pl.
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TABLE 6, COMMOM SIDE EFFECTS AND TOXICITIES OF DRUGS USED FOR THERAPY OR PROPHYLAXIS OF MONTUBERCULOUS
MYCOBACTERIAL DISEASE

Drug Maijor Side Effects/Toxicity Monitoring Procedures
Ethambiital Optic neuritis (loss of red/green color discrimination, boss of visual Discontinue dmug immediately with subjectve visual boss; periodic
acuity) and symptomatic testing for red/green color discrimination

and visual acuity (monthly if receiving 25 mg/kg/d);
ophthalmology evaluation for symptomatic patients

Rifampin, rifabutin Orange discoloration of secretions and urine; staining of soft Mone
contact lenses
Castrointestinal disturbance (nausea, vomiting) Clinical symptoms
Hypersensitivity (fever, rash) Clinical symptoms
Hepatitis Clinical symptoms; AST or ALT determination based on symptoms
Increased hepatic metabolism of numerous agents, including Monitor clinical status and appropriate serum levels when
birth contral pills, ketoconazole, quindine, prednisone, oral passible,

hypoglycemics (sulfonylureas), digitalis, methadone, wartarin,
clarithromycin, and protease inhibitors
“Flu-kike” syndrome, thrombocytopenia, renal failure Clinical symptoms; platelet count, serum creatinine as indicated

Definftion of abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; WBC = white blood cell.
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1) Kobashi Y, MatsushimaT. Comparison of clinical features in patients with pulmon
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Table 3. Treatment of pulmonary MAC disease
Treatment April 1993 to March 1998 April 1998 to March 2003 P value
(n = 105) (n = 115)
RFP + EB + SM + CAM 3(2.8) 73 (63.5) P < 0.05
Antituberculous drugs + CAM 42 (40. {J) 19 (16.5) P <005
Antituberculous drugs + CAM + NQOs 3(2.8) 4(3.5)
CAM 4(3.8) 2(L7)
Antituberculous drugs + NOs 3 (2. E%) 2(1.7)
CAM + NQOs 1(1.0) 1(0.9)
Antituberculous drugs 33 (31.5) 0 P <005
Total 80 (84.8) 101 (87.8)
No treatment 16 (15.2) 14 (12.2)
CAM., 53 patients (400 mg/day, CAM, 98 patients (400 mg/day,
41 patients; 600 mg/day, 54 patients; 600 mg/day, 42 patients;
12 patients 800 mg/day, 2 patients)
Figures in parentheses in Table body are percentages
NQs, new quinolones; RFP, rifampicin; EB, ethambutol; SM, streptomycin; CAM, clarithromgcin
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Table 4. Sputum conversion rates in pulmonary MAC disease

April 1993 to March 1998 April 1998 to March 2003 P value
(n = 89) (n = 101)
Causative microorganism
M. avium 13/39 (33.3) 25/47 (33.2) P <0.05
M. intracellulare 14/40 (35.0) 24/44 (54.5) P <0.05
MAC 3/10 (30.0) 6/10 (60.0) P < 0.035
Infectious type
Primary 20/54 (37.0) 43/67 (64.2) P <005
Secondary 10/35 (28.6) 14/34 (41.2)
Extension of lesion (radiological findings)
1 15/36 (41.7) 31/46 (67.4) P < 0.05
2 12/40 (30.0) 22/142 (52.4) P <005
3 313 (23.1) 4/13 (30.8)
Type of disease (radiological findings)
I 3/12 (25.0) 4/12 (33.3)
I1 14/41 (34.1) 24/42 (57.1) P <005
I 13/36 (36.1) 29/47 (61.7) P < 0.05
Total 30/89 (43.8) 371101 (56.4) P <005

Figures in parentheses in Table body are percentages

Table 6. Outcome of pulmonary MAC disease

Outcome April 1993 to March 1998 April 1998 to March 2003 P value

(n = 105) (n = 115)
Primary Improving 12/65 (18.5) 26/76 (34.2) P = 0.05
Unchanging  32/65 (49.2) 32176 (42.1)
Worsening 17/65 (26.2) 18/76 (23.7)
Death 4/65 (6.2) 076 (0)
Secondary Improving 5/42 (11.9) 0/39 (23.1)
Unchanging 19/42 (45.2) 17/39 (43.6)
Worsening 8/42 (19.0) 9/39 (23.1)
Death 10/42 (23.8) 4/39 (10.3)

Figures in parentheses in Table body are percentages

8 1/ — =™z | 0 mm) | i £ %0 | 008 @ wm
) wmfi 9 S g @ mm) ! mmfi o — | 1 16/89  18.0% & 23/101  22.8% #
Ned 8 kg s 8 602% 0 < o= v
2 MAC -— -1 CAME <A
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M. marinum
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