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Objectives

1. ldentify resources for contemporary non-tuberculous
mycobacteria (NTM) treatment options
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Abbreviations

«  AMK amikacin

«  AMX amoxicillin

 AZM azithromycin

. BDQ bedaquiline

«  CIP ciprofloxacin

«  CLO clofazimine

CLR clarithromycin

«  CZA ceftazidime/avibactam
«  DOX doxycycline

. EMB ethambutol

. ERV eravacycline

« ETO ethionamide

«  FOX cefoxitin

. IMR imipenem/relebactam
. INH isoniazid

. IPM imipenem

LVX levofloxacin

LZD linezolid

MIN minocycline

MXF moxifloxacin

NTM nontuberculous mycobacterial
OMC omadacycline

PZA pyrazinamide

RFB rifabutin

RIF rifampin

SXT sulfamethoxazole/trimethoprim
TDM therapeutic drug monitoring
TET tetracycline

TGC tigecycline

TOB tobramycin

TZD tedizolid
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NTM Resources
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Treatment of Nontuberculous Mycobacterial Pulmonary
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Nontuberculous mycobacteria (NTM) represent over 190 species and subspecies, some of which can produce disease in humans of
all ages and can affect both pulmonary and extrapulmonary sites. This guideline focuses on pulmonary disease in adults (without
cystic fibrosis or human immunodeficiency virus infection) caused by the most common NTM pathogens such as Mycobacterium
avium complex, Mycobacteriu
among the rapidly growing N
tious diseases societies (ATS

¢ kansasii, and Mycobacterizm xenopi among the slowly growing NTM and Mycobacterium abscessus
M. A panel of experts was carefully selected by leading international respiratory medicine and infec

ERS, E
microbiology, laboratory medicine, and patient advocacy. Systematic reviews were conducted around each of 22 PICO (Population,
Intervention,

SCMID, IDSA) and included specialists in pulmonary medicine, infectious diseases and clinical

umpuzmr Outcome) questions .md the recommendations were formulated, written, and graded using the GRADE

(Grading of L and Eval approach. Thirty-one evidence-based recommendations
umumm(mm\mp..]m.mmdm.‘,umpm.ded ‘This guideline is intended for use by health 1

patients with NTM pulmonary disease, induding specialists in infectious diseases and pulmonary diseases.

whao care for

abscessus

Keywords.  nontuberculous; Mycabacterium aviton complex; Mycobacterium kansasii: My
xenopi.

EXECUTIVE SUMMARY Saciety of America (IDSA) jointly sponsored the development

‘The American Thoracic Saciety (ATS), European Respiratory  of this Guideline to update the treatment recommendations for
Saciety (ERS), European Society of Clinical Microbiology — nontuberculous mycobacterial (NTM) pulmonary disease in
and Infectious Diseases (ESCMID), and Infectious Discases  2dults. NTM represent over 190 species and subspecies (http://
wwwhbacterionet/mycobacterium html), many of which can

produce disease in humans of all ages and can affect both pul-
monary and extrapulmonary sites. Attempting to cover such

2 broad array of species and disease in a guideline using cur
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ABSTRACT

Nontuberculous mycobacteria (NTM) are a
group of atypical bacteria that may cause a
spectrum of clinical manifestations, including
pulmonary, musculoskeletal, skin and soft tis-
sue, and cardiac infections. Antimycobacterial
medication regimens for NTM infections
require multiple agents with prolonged

treatment courses and are often associated with
poor tolerance in patients and suboptimal
clinical outcomes. This review summarizes NTM
pharmacotherapy, including treatment con-
cepts, preferred medication regimens according
to NTM species and site of infection, and
emerging treatment methods for difficult-to-
treat species.
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Pharmacotherapeutic Considerations in the Treatment of
Nontuberculous Mycobacterial Infections: A Primer for

Clinicians
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Nontuberculous mycobacteria (NTM) can cause a variety of infections, including serious pulmonary disease. Treatment
encompasses polypharmacy, with a targeted regimen ur‘ -5 active medications, depending on site of infection, species, and

. and inhal | routes. Medi i can be

clinical characteristics. Medications may include oral,

challenging for numerous ressons, including investigational status, limited distsibution models, and insurance prior

and managing adverse reactions and drug interactions is a unique skill set. While NTM
is primarily medically managed, clinicians may not be familiar with the of

selection, p and

monitoring. This review offers insights inta the pharmacotherapeutic considerations of this highly complex disease state,

including regimen design, safety
a b .

relevant drug-drug interactions, and adverse drug reactions.

Y

Nontuberculous mycobacteria (NTM) are found naturally in
the environment, especially in soil and water, with distribution
varying by region, depending on climate, moisture, and other

environmental conditions [1-3]. NTM comprise ~200 individ-

i b

tubercu-

wal species of )
losis and Mycobacterizam leprae [1, 2. ). The prevalence of
NTM infection appears to be increasing, at least in part due

excluding M,

to improved diagnostics [5, 6], with Mycobacteriton avium
complex (MAC) representing the most common pathogen
(1.
biological, and radiographic information: isolation of NTM

. Diagnosis requires a combination of clinical, micro-

alone does not establish active infection [1].

M are catego-
rized as slow growing (eg. MAC, M. kansasii, M. marinum)
or rapid growing (eg. M. chelonae, M. fortuitum,
M. abscessus) based on their growth rate on culture media, tak-
~5]. It is eritical

to distinguish species, and even subspecies, given the heteroge-

ing >7 or <7 days for growth, respectively [1,

neous nature and implications for management [1, 2, 4].

Chronic pulmonary disease is reported in ~70%-90% of NTM
cases, bul infection involving other sites, including soft tissue
and bone, is also possible [1, 4, 5]. Disseminated disease is gen
enally seen in the severely immunosuppressed [2). In addition,
M. chimaera disseminated disease has been linked to contami-
mated heater-cooler units used during cardiac surgery [2].
Interdisciplinary management of NTM infection is key, given
the complex. pharmacologic and monitoring strategies, varied
drug procurement, prolanged combination therapies, and often-
times difficult-to-tolerate agents [8]. However, given the relative
infrequency of

Minfections, dlinicians may feel underprepared
10 manage this disease. The aim of this review was (o provide in-
sights into the pharmacotherapeutics of this highly complex das-
case, including regimen considerations, medication acquisition,
therapeutic drug monitoring (TDM), relevant drug-drug interac
tions, and adverse drug reactions (ADRs). Emerging therapeutic
options are beyond the scope of this manuscript but have been re-
viewed elsewhere [9]. Gaven global variability in the acquisition
and y of certain NTM anti-infectives, the scope of this
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document will be most applicable to care in the United States.

Designing 2= Antimycebacterial Regimes
Treatment of NTM requires long courses of therapy lasting sev-

eral months to years. In severe respiratory disease, treatment is
generally continued for at least 12 months following sputum
culture conversion from positive 1o negative growth. A dura-
tion of 2-6 months may be adequate for soft tissue infections,
with 6-12 months often recommended for musculoskeletal
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Diagnosis

Category Description
Clinical Pulmonary or systemic symptoms
Radiologic Nodular or cavitary opacities on chest radiograph or a high-resolution CT scan that
shows bronchiectasis with multiple small nodules
Microbiologic » Positive culture results from = 2 expectorated sputum samples (if non-diagnostic,
consider repeat sputum AFB smears and cultures)
or
» Positive culture results from = 1 bronchial wash or lavage
or

» Transbronchial or other lung biopsy with mycobacterial histologic features
(granulomatous inflammation or AFB) and positive culture for NTM or biopsy
showing mycobacterial histologic features (granulomatous inflammation or AFB)
and = 1 sputum or bronchial washings that are culture positive for NTM

* Need all 3: clinical + radiologic + microbiologic
» Exclusion of other diagnoses

; ; . “71-01._ : Beth Israel Lahey Health ;
IDSA Guidelines: CID 2020;71:e1-36, ciaa241 Beth Israel Deaconess Medical Center



Susceptibility Testing

* |IDSA recommends treatment guided by susceptibilities (M. avium
complex, M. kansasii, M. xenopi, M. abscessus)

 Correlation between in vitro MICs and clinic outcomes is not
established for all agents

Advanced Diagnostic Laboratories National Jewish Health*

Mycobacteriology Requisition
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MYCOBACTERIANOCARDIA RESEARCH LABORATORY TEST FEE SCHEDULE
Phone: (903) 877-7685 Fax: (903) 877-7652 Website:

laboratory!
IEST ANTIMICROBIAL SUSCEPTIBILITY TESTING CHARGE
01 Rapidly Growing Mycobacteria (RGM). 87186 535000
Procedure: broth microdilution MIC (ﬂppvuxlmamy 3 dmus]
02 87186 535000
Procodae o mciodision WG (spprouaan 12 o)
03 Other Acrobic cPT 87186, 535000
(Gordonia, Rhodococcus, Stepiomyces, Tsukamurela, etc)
Procedure: broth microdilution MIC (3 appronmatel 412 )
04 Mycobacterium marinum. 525000
Procades o QRO WE (70 5039
05 Mycobacterium avium complex (MAC) Susceptbisty Testing.... CPT 87186 525000
06 Mycobacterium Kansasi (Rifampin susceptbl isolates) cPT 87188 522000
07 Other siowly
M kansasii CPT 87 810 drugs) o
08 Agar disk eluion (M. haemophium) CPT 87186, £7190. 550000
09 Spocial MIC drug pans! PT 87180, 537000
ISOLATION  IDENTIFICATION OF PURE CULTURE ISOLATES OF AEROBIC
ACTINOMYGETES INCLUDING NOCARDIA [ MYCOBACTERIA
10 Sequencing 165 rRNA gene (Partal 500bp) CPT 87153, GO45226 530000
11 Soquencing (1008, erm, 1000bp 16 1RNA, s0cA1 gene): CPT 87158 (CPT, lysis, extraction,
purfication, ampficaton, separalion & detecton): CPT 87153 (Sequencing), GO45220. s38000
12 Full 165 fRNA gene sequencing (1400-1500bp)
P G168 59 CPT » ol o, axacion,prfcatn, amplicaton,separaion &
detecton]; CPT 87153.59 (CPT + modifer) sequencingl: GO452-26, . sas000
1
P, lysis, extaction. puriication, ampliication. separation & detection)
‘CPT 87153 (Sequencing). GO452.26 (Susceptibilly testng s required and biled separately
cPTaT188 535000
1 PT 8707 510000
oua NOCARDIA
1S Vbl Murter Taodem ot (VT Wy 2 ks ok 1S soquncsand ot
. CPT 87158 (extraction), CPT $1.50000
87153 (soquencing) X2, GO452.26 (X2)] 2 porsolte
87186 is an MIC panel agar dilution (similar to ag: )

Cose TPrice 1 041525

§ Test MMLSG - Antimicrobial Susceptibility, Acid-Fast Bacilli, Slowly Growing, Varies
Determination of resistance of slowly growing mycobacteria to antimicrobial agents

Overview e Specimen e Clinical & Interpretive e Performance e Fees & Codes e Setup & Updates

Specimen Type @ Ordering Guidance ®

§ Test MMLRG - Antimicrobial Susceptibility, Acid-Fast Bacilli, Rapidly Growing, Varies

Determination of susceptibility of rapidly growing mycobacteria to the antimicrobial agents on the test panel

Overview e Specimen e Clinical & Interpretive e Performance e Fees& Codes e Setup & Updates

Specimen Type ) | Stability @ -

National Jewish Health University of Texas at Tyler

Mayo Clinic

IDSA Guidelines: CID 2020;71:e1-36, ciaa241; (See references for above website)
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Susceptibility Testing Examples

SOURCE: LUNG
SUSC, AFB, SLOWLY GROWING FANAL

MYCOBACTERIUM KANSASII
Organism identified by client.

There are no established interpretive guidelines for agents
reported without interpretations.

Organism: MYCOBACTERIUM KANSASII

Antibiotic MIC (mcg/mL) Interpretation
Clofazimine 0.25

Ciprofloxacin 1 s

Moxifloxacin 0.12 S

Clarithromycin 0.5 S |
Amikacin 4 s L
Doxycycline 2 |

Minocycline 1 Hd -
TMP/SMX 1/19 S 7
' Linezolid 16 L A
Rifampin 0.06 |S

Rifabutin 0.5 E

Ciprofloxacin: Ciprofloxacin and levofloxacin are
interchangeable, but both are less active in vitro than
moxifloxacin.

Clarithromycin: Clarithromycin is the class drug for
macrolides and the only macrolide that needs to be tested.

SOURCE: SPUTUM
SUSC, AFB, SLOWLY GROWING FINAL

MYCOBACTERIUM AVIUM COMPLEX
Organism identified by client.

There are no established interpretive guidelines for agents
reported without interpretations.

Organism: MYCOBACTERIUM AVIUM COMPLEX

Antibiotic MIC (mcg/mL)  interpretation
Clofazimine 0.25

Moxifloxacin 0.12 S
Clarithromycin 0.5 'S

Amikacin (V) 4 S

Amikacin (liposomal, inhaled) 4 S

Linezolid 4 S

Moxifloxacin: The in vivo effectiveness of this agent for
MAC disease is unproven.

Clarithromycin: Clarithromycin is the class drug for
macrolides and the only macrolide that needs to be tested.
Linezolid: The in vivo effectiveness of this agent for MAC
disease is unproven,

SOURCE: SPUTUM

SUSC, AFB, RAPIDLY GROWING

MYCOBACTERIUM FORTUITUM
Organism identified by client.

There are no established interpretive guidelines for agents
reported without interpretations.

Organism: MYCOBACTERIUM FORTUITUM

Antibiotic
Cefoxitin
Imipenem
Clofazimine
Ciprofloxacin
Moxifloxacin
Clarithromycin
Amikacin
Tobramycin
Doxycycline
Tigecycline
TMP/SMX
Linezolid

Ciprofloxacin: Ciprofloxacin and levofloxacin are
interchangeable, but both are less active in vitro than

moxifloxacin.

Clarithromycin: Clarithromycin is the class drug for
macrolides and the only macrolide that needs to be tested.
Tobramycin: Tobramycin results intended for use with M.

chelonae only.

MIC (mecg/mL) Interpretation
4 )
1 0.25 s
0.25
1 s
0.25 S
0.5 S
4 S
1 S
1 )
0.5 ‘
2/38 S
16 |

FINAL

Examples available at: https://www.mayocliniclabs.com/search#gq=mycobacteria Accesses 2/1/26
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Treatment Options — Slow Growers*®

Species

Preferred Agents

Alternative Agents

. avium complex
. kansasii
marinum

. Scrofulaceum
haemophilum
terrae complex
xenopi
ulcerans
malmoense
celatum

. genavense

SSSSSSSXESEXESEERXE

. Simiae complex
M. szulgai

M. gordonae

AMK, AZM, EMB, RFB, RIF

AZM, CIP, EMB, INH, LVX, MXF, RFB, RIF

AZM, EMB, RFB, RIF

AZM, CIP, CLR, LVX, MXF
AZM, CIP, CLR, RFB, RIF

AZM, CLR, EMB, RIF

AZM, CLR, EMB, RFB, RIF
AMK, AZM, EMB, RFB, RIF
AZM, EMB, LVX, MXF, RFB, RIF
AZM, EMB, LVX, MXF, RFB
AZM, RFB, RIF

CLR, EMB, MXF, RFB, RIF, SXT
AZM, EMB, RIF

AZM, CLR, EMB, RIF

BDQ, CLO, CLR, CZA, ETO, LZD, MXF, SXT, TGC, TZD
AMK, BDQ, CLO, CLR, LZD, SXT, TGC, TZD

AMK, CIP, CLR, DOX, INH, IPM, LVX, LZD, MIN, MXF, SXT, TZD
EMB, LZD, MIN, RFB, RIF

AMK, CLO, DOX, SXT

AMK, CIP, ETO, LVX, LZD, MXF, SXT

AMK, INH, LVX, MXF

CLR, MXF, SXT, TET

CLR, INH

AMK, CLR, INH, PZA

AMK, CLO, CLR, EMB, LVX, MXF

AMK, CLO, LZD

AMK, CLR, INH, LVX, MXF, PZA

INH, LVX, LZD, MXF, RFB, SXT

*Grow > 7 days

M. avium complex: M. avium, M. intracellulare, M. subspecies chimaera

Johnson et al, Infect Dis Ther 2023;12:343-65
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Treatment Options — Rapid Growers*

Species Preferred Agents Alternative Agents

M. fortuitum complex AMK, CIP, DOX, IPM, LVX, MIN, MXF, SXT FOX, LZD, OMC, TGC, TOB

M. chelonae AZM, IPM, LZD, TOB CIP, CLO, CLR, DOX, LVX, MIN, MXF, OMC, SXT, TGC

M. abscesssus complex AMK, AZM, FOX, IPM BDQ, CIP, CLO, CLR, ERYV, IMR, LVX, LZD, MXF, OMC,
TGC, TZD

M. smegmatis group AMK, CIP, DOX, MXF, SXT AZM, CLO, CLR, EMB, FOX, IPM

M. immunogenum AMK, AZM, TGC CLR, IPM, LZD, TZD

M. mucogenicum AMK, AZM, CIP, FOX, IPM, LVX, MXF, SXT AMX, CLR, DOX, LZD, MIN

M. abscessus complex: M. abscessus subspecies abscessus, M. abscessus subspecies massiliense, M. abscessus
subspecies bolletii

*Grow within 7 days

Beth Israel Lahey Health ;

Johnson et al, Infect Dis Ther 2023;12:343-65 Beth lsrael Deaconess Medical Center



Drug Dosing

Drug Dosing

Amikacin * 15 mg/kg IV daily or 5 x week
* 15-25 mg/kg 3 x week

Amikacin liposomal 590 mg inhaled once daily

Bedaquiline * Induction: 400 mg PO daily x 2 weeks
» Maintenance: 200 mg PO 3 x week

Cefoxitin 2-4g IV every 8-12h (max: 12g/day)
Clofazimine 100 mg PO daily
Ethambutol * 15-20 mg/kg PO daily

« 25 mg/kg PO 3x week
Fluoroquinolones » Ciprofloxacin 500-750 mg PO BID

» Levofloxacin 500-750 mg PO daily
» Moxifloxacin 400 mg PO daily

500-1000 mg IV g8-12h
5 mg/kg PO daily (max: 300 mg)

Imipenem-cilastatin

Isoniazid

Comment

» Peak 35-45 mcg/mL (15 mg/kg)
* Peak 65-80 mcg/mL (25 mg/kg)
« Trough: undetectable

* Audiology exams

May consider TDM: peak 0.5-2 mcg/mL (2h level)

» Consider TDM: refer to reference lab ranges
» Dose on lean body weight in obesity

* Administer with pyridoxine
» Consider TDM: peak 3-6 mcg/mL (1-2h level)

Cimino et al OFID 2024, ofae128

Beth Israel Lahey Health D 4
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Drug Dosing

Drug Dosing
Macrolides » Azithromycin 250-500 mg PO/IV daily

» Azithromycin 500 mg PO/IV 3x week

» Clarithromycin 500 mg PO g12h
Omadacycline » 300 mg PO once daily

* 100 mg IV once daily
Oxazolidinone » Linezolid 600 mg PO/IV once daily

» Tedizolid 200 mg PO/IV once daily
Rifamycins « Rifabutin 5 mg/kg PO daily (max: 300 mq)

» Rifabutin 300 mg PO 3x week
* Rifampin 10 mg/kg PO daily (max: 600 mg)
» Rifampin 600 mg PO 3x week

Trimethoprim-sulfameth  160mg/800 mg PO/IV twice daily

oxazole

Tetracyclines » Doxycycline 100 mg PO/IV twice daily
* Minocycline 100 mg PO/IV twice daily

Tigecycline « 25-50 mg IV q12-24h

Comment

« Consider TDM:
 AZM peak 0.2-0.7 mcg/mL (2-3h level)
* CLR peak 2-7 mcg/mL (2-3h level)

No need to giving loading dose

Consider LZD TDM: trough 2-8 mcg/mL or <2
mcg/mL (long-term use)

« Consider TDM:
« Rifabutin peak 0.45-0.9 mcg/mL (3h level)
* Rifampin peak 8-24 mcg/mL (2h level)

May not need loading dose

Cimino et al OFID 2024, ofae128

Beth Israel Lahey Health ;
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Therapeutic Drug Monitoring

INFECTIOUS DISEASE PHARMACOKINETICS LABORATORY
H . H H . . SHIPTO: Nati | Jewish Health
Advanced Diagnostic Laboratories National Jewish Health Pttt (aboatory 1600 SW Archer Rd., P4-30 ——
L phone | 303.270.2175 fax | njlabs.org 1400 Jackson Street, K425 Gainesville, FL 32610 l | rI_I alth
Denver, CO 80206 Phone: 352-273-6710 Fax: 352-273-6804 e
Assays may require up business days for i it a separate requisition for each sample collection time E-mail: peloquinlab@ cop.ufl.edu UNIVERSITY OF FLORIDA HEALTH
bsite: http://idpL.ph e

1 PATIENT INFORMATION

Patient Name (Last, First) Doe / Patient Last, First Name, M.L (Required) Mail results to: (Required)
[Mate [Femate [INeutraljother [Junknown Z Female
Address Cay State Zip Date of Birth: RINEIT:

Phone Ethaicity Race Referring Physician (Required): Physician NPT ¢ Physician Phone ¢
2. BILLING INFORMATION 3. REPORT DELIVERY INFORMATION
National - [same as Billing Address Faxé | Facility Phane #
directiyo Visit ndabs all for details.

s > N SRS Clieot!D COMPLETE SECTION BELOW ONLY IF BILLING INFORMATION DIFFERS FROM “MAIL RESULTS 10" INFORMATIOD

Chent ID Client Name Please note: We do not bill 3 The or office shi the for at.
Chent Name D Bill to / Contact Name:

Address Stat Zi
Addres: ) ste i» =
City State Zip Phane Secure Fax:

Phone [Jpuplicate Report Requested Atn:

Secure Fax Phane Secure Fax City State Zip

4. SPECIMEN INFORMATION
Telephone #
Submitted By Phone Submitter Specimen &
Source
" (Please submit a separate requisition fo each sample collection time) Al results are reported within 7 days of receiving specimen.
ReqRint Drug1 Drug2 Dengd Dregd Specimen saurce (circle one): serum cerebraspinal fluid R T O e S G

Drug name to be tested U 1 2 D 3 .

Specimen (Serum, CSF, Plasma, Other] REQUIRED Drug Drug rug Drug

Drug dose (mg] (Specily: PO, IV, 1M] Drusg name o be Assayed

T omr— ICD Code or Diagnasis

Date of last dose Drug Dose (mp) (Specify: PO. IV, IM)

Time of last dose [For V: Start/End) | # Doses per week

Date blaod drawn Date of last dose

P T— T r = “Time of last dose (For IV: StartEnd)

= e Date blood drawn
Pl ide 2 mL test The number of hours after the dose to collect “peak how frer each —_—
“peak® after

M’::,’:'::p"uw R it ks e R PP PR v S e o Aot Dhd Foate Tmshmnmml:;u tp:‘i‘ostto The sumbes of hours after the dase ta collect concentrations ane shown (a parentheses afer each drug name below. To test for delayed drag abscption, a sscond samle should

it dhoua] e reEimarven i o the Shil- IV S At RIRgaI SRS, e collected 4 bours aftec the “pesk”. Trough concentratlens (prior to mext dose) are recommended for the andl-HIV and antl-fungal drugs.

= Drugfs) to be assived] fprovide 2 mi serum per test)

L PEAMX Amexicillin .DPKE“B Ethambutol (2-3h] [_ZPKPDN | & hr Prednisolone AZL RaH&GTH | ETAH 2 & 6H) PZAH 2H&BH) B — N
[dPrazM | Asithromycin (2-3h) [JPKETA | Ethionamide (2h) [JPKPZA | Pyrazinamide [2h) BDQ__ | Bedaquiline (5 H & 24 H) INH | Tsontarid (1.2 H & 6 H) REN | Rifabutin GH& 7 Hy {30-60 min post Infision &
LI prcrz Clofazamine {2-3h) CIPKINK Isaniazid (1-2h) [CIPKRFB Rifabutin |3h) BIC Bictegravic (trough & 2 H) ITRL | liraconazole (trough & 3.4 H) | RIFH | Rifamgin (2 H & 6 H) PIPE Pigeracillin

J PKCLR Clarithromycin (2-3h) ] PRLVX Levofloxacin {2h) CJPKRIF Rifampin (2h) CIPH Ciprodl 0 2H&6H) LDV Ledipasvic (trough& & H) RENT Rifapentine (trough & 5.6H) | AMOX Amaxacillin
[EYPKCRT | Cortisol (random) Oprzp Linezolid (2h) CIPKsM Streptomyain (1-2h) CLART | cu (23H86.7H) | LELHL | Levofloxacin (2 H & 6 H) RILP | Rilpivirine (trough & 4-5H) | AMPL | Ampicillin

T PrSTM Cortisol Adrenal Stmulation CJPRMPK 12 he Methylprednisolone Study CJPKTRK Trkafta CFH Clofazimine (23 H&6-TH) | LNZL | Linezolid (crough. 2 & S 6 H) | SOF Sofosbuvir (treught 1 H) AZTRE | Astreceam
I presk o (2-30) CIPRMXF Moxifl 2h CSH Cycloserine (2 3H & 6.7 H) LOPV Logpinavir (troagh & 4 6H) VORL | Voricanazale (trought 2 H) | CEFAZ | Cefaznlin

ycloserine ( ) oxifloxacin )
: s DARU | Daunavir (trough & 2.4 H) | MXFL 2H& 6 H CEFE__| Cofepime.

1 PrDRY Darunavir {2-4h} CIPKCPX 12 hr Prednisclone Study DTG (wough & 2H)_| PASH N i acd B H) CEFT | Coftriaxone

SPECIAL INSTRUCTIONS EFVL | Efavicenz (trough & 5 H) PMD | Pretomansd (5 H & 24 H) NAFC | Nafeillin IMIP Imipesem

Please Lt additionsl medications EMBM | Butambuiot (2 4 H e 671 | POSA | Posaconmnle trought 34) | MERO | Meropenem A0 | ettt
| patient is currently taking here. [Sample preparation and shipment: Collect in a plain red top, 5 ml tube. Allow the sample to clo and

Sample preparation and shipment: Collect in a plain red top, 8-10 mi tube. Separate serum from cells immediately by centrifugation and aliquot into separate serum from cells by d il or similar plastic For UFL Use Only

alabeled polypropylene ar similar plastic tube. Use a separate tube for each test ordered. Allow room for expansion of sample inside tube. Freeze at tube. Use a separate tube for each test erdered. Allow room fer expansion of sample tnside tube. Preeze at Date Received:

-704C if possible (atherwise -20°C.) Ship on = 3 Ibs. dry ice via ovemight transport. SHIP SAMPLES TO BE RECEIVED MONDAY THROUGH FRIDAY. -20°C N pandille fatharwisa -20°C ) Shlp fr sversight delivery an 2 § R dry kea. SHIP SAMPLES T0 BR Time Received:

RECEIVED MONDAY THROUGH FRIDAY. DO NOT SHIP ON FRIDAY O
DO NOT SHIP ON FRIDAY OR SATURDAY. = Condition: (circle one)
List other medications patient is currently taking 2
[ TERNAL T Frozen Pastially Frozen __ Thawed

[ Received By Date Time Condition: [ Frz (] Ref [ Thawed Revimd 11:21)

773121623 ADK 130/2029)

National Jewish Health University of Florida

T BethIsraelLahey Health
(See references for above website Imks) thtr:slrsa:a(LeTI;é:ggrt\ess Medical Center



Therapeutic Drug Monitoring

Advanced Diagnostic Laboratories National Jewish Health®  ~ ,,h;‘,'jmh

HIP TO: National Jewish Health
C v.-nuunommy

INFECTIOUS DISEASE PHARMACOKINETICS LABORATORY

1600 SW Archer Rd., P4-30

Please list additional
nnnnn

medications

Sampl nent: Collect in a plain red top, 810 mi tube. Separate se
a labeled polypropylene or similar plastic tube. Use a se|
-70°C if possible |atherwise -20°C.) Ship on = 3 |bs. dry ice

DO NOT SHIP ON FRIDAY OR SATURDAY.

rum from cells immediately by centrifugation and al hqumm(o
parate tube for each test ordered. Allow room

for expanioe of sample Pidb e fo

wia overnight transport. SHIP SAMPLES TO BE RECEIVED MONDAY THROUGH I'R'IDAV

[esvi | eravicens rough 5 H) | PMD | Precomansd (sH&24H) | NAFC | Nafeillin
T

Separate serum frem cells by

A
s ] s Collrt 3l oty € =l e, Al semple b i

I INTERNAL USE

List other medications patient is currently faking:

I Received By Date Time

Condition: [ Frz [ Ref ] Thawed

National Jewish Health

5. THERAPEUTIC DRUG MONITORING
Please provide 2 mL serum per test. The number of hours after the dose to collect “peak” concentrations is shown in parentheses after each drug
name, if applicable. To test for delayed drug absorption, a second sample may be collected 4 hours after the “peak”. Trough concentrations (prior to
next dose) are recommended for the anti-HIV and anti-fungal drugs.
[ PKAMX Amoxicillin []PKEMB Ethambutol (2-3h) [JPKPDK 6 hr Prednisolone
[_PkAzZM Azithromycin (2-3h) [CIPKETA Ethionamide (2h) [CJPKPZA Pyrazinamide (2h)
[JPKCFz Clofazamine (2-3h) [1PKINH Isoniazid (1-2h) [CJPKRFB Rifabutin (3h)
[JPKCLR Clarithromycin (2-3h) [TIPKLVX Levofloxacin (2h) [ JPKRIF Rifampin (2h)
[ JPKCRT Cortisol (random) [(JPKLZD Linezolid (2h) [CJPKSM Streptomycin (1-2h)
[JPKSTM Cortisol Adrenal Stimulation []PKMPK 12 hr Methylprednisolone Study [JPKTRX Trikafta
I PKCSH Cycloserine (2-3h) []PKMXF Moxifloxacin (2h)
[ JPKDRV Darunavir (2-4h) [C]PKCPX 12 hr Prednisolone Study
!

| ) |

For UFL Use O
tube. Use a separate -hlumnm-*ndm.mr.np—m of sa -pmmmlx Freeze at Date Recei VYL L ey
-70°C i passible fotherwise -20°C.) Ship for overnight delivery an = 5 Ibs. dry ke. SHIP SAMPLES TO BE Z T
RECEIVED MONDAY THROUGH FRIDAY. no NOT SHEP ON FRIDAY OF SATURDAY: e

Frozen

Condition: (circle one)

Pastially Frozen  Thawed

(Revised 11.21)

University of Florida

(See references for above website links)

Beth Israel Lahey Health ;
Beth Israel Deaconess Medical Center



Targeted Treatment Recommendations

M. avium complex M. xenopi
« 3 drug regimen preferred « 3 drug regimen preferred
« AZM-based regimen preferred « FQ or macrolide-based regimen preferred

3x week dosing unless severe/cavitary disease
Add inhaled amikacin if failed txt x 6 months
12 months of txt after culture-conversion

Daily dosing preferred
Add IV amikacin in cavitary disease
12 months of txt after culture-conversion

M. kansasii M. abscessus
» 3 drug regimen preferred « 3 drug regimen preferred
» RIF/EMB-based regimen preferred « Macrolide-based regimen preferred
« Macrolide vs. INH « No consensus on duration of txt
« 3x week dosing unless cavitary disease or
INH-based

12 months txt total

; ; . .71 - ; Beth Israel Lahey Health ;
IDSA Guidelines: CID 2020;71:e1-36, ciaa241 Beth Israel Deaconess Medical Center



Drug Acquisition

Medication

Amikacin IV

Amikacin liposomal
inhaled

Bedaquiline PO
Cefoxitin IV

Clofazimine PO

Ethambutol PO
Fluoroquinolones PO
Imipenem-cilastatin IV
Macrolides PO
Omadacycline PO
Oxazolidinones PO
Rifamycins PO

Trimethoprim-sulfamethox
azole PO

Tetracyclines PO

Tigecycline IV

Pharmacy Availability

Home infusion or infusion center

Specialty pharmacy (N=3)

Specialty pharmacy (N=1)
Home infusion or infusion center

Investigational

Community

Community

Home infusion or infusion center
Community

Community or specialty
Community or specialty
Community

Community

Community

Home infusion or infusion center

Prescription Requirements
Home infusion company forms

Company-provided form or routine
prescribing

Company-provided form
Home infusion company forms

Drug company portal and research
pharmacy protocol

Routine prescribing
Routine prescribing
Home infusion company forms
Routine prescribing
Routine prescribing
Routine prescribing
Routine prescribing

Routine prescribing

Routine prescribing

Home infusion company forms

Patient Acquisition
Home delivery

Home delivery

Clinic pick-up
Home delivery

Clinic pick up (home delivery may
be possible)

Pharmacy pick up or home deliver
Pharmacy pick up or home deliver
Home delivery

Pharmacy pick up or home deliver
Pharmacy pick up or home deliver
Pharmacy pick up or home deliver
Pharmacy pick up or home deliver

Pharmacy pick up or home deliver

Pharmacy pick up or home deliver

Home delivery

Cimino et al OFID 2024, ofae128

Beth Israel Lahey Health ;

Beth Israel Deaconess Medical Center



Amikacin Liposomal Inhaled Prescribing

w Page 10of 4
ARIKAYCE Prescription A
Fax: (800) 604-6027 or email: enrollment@inlightensupport.com ARIKAYCE'
(amikacin liposome &
To prevent delays, please: o . °
1. Comp fields (marked w <] on pages 1 and 3 Inkieletion suspension) |nL|gblgL\
f both sides ent's pharmacy — —
° o ’ Limited Population
HEALTHCARE PROFESSIONAL & PRESCRIPTION INFORMATION
Patient Information:
Patient Last Name:
Female [J Non-Binary [] Unknown
ate bl Mobile Phone:
Prescriber Information:
P
Practice Name:
Address.
Extension
AM PM

to a pharmacy be

This Prescription does not need 1o be

d below VA pharm

ARIKAYCE is fulfilled by 3 in-network pharmacies. C
ty Pharmacy I PANTHERx RA

nedications

Known drug allergies

info: Of

daily

k prescribers, ples

with his or

ghten Panent Suppo
ransmitting this pe

Prescriber Signature “Date

Special Instructions
e-treatment with int

rea v

Please see Indication and Important Safety Information for ARIKAYCE, including
full 9

Boxed Warning, on page 2 and Questions?

Phone 833-LIGHT-00 (833-544-4800)

s od hcorporated M Rights Rasarvo 0, ARKA
v od o wa

* Provider fill out page 1 — this is the Rx
« Send to inLIGHTen — sends to 1 of 3
specialty pharmacies

Fax: (800) 604-6027 or email: enroliment@inlightensupport.com

To prevent delays, please:
uwed fiel

mplete off re and 3

ing

Englisk

Patient Signature | Diste
PATIENT / LEGAL REPRESENTATIVE

Patient Support Program Enreliment and Data Collection Consent: | h
and Data Colbection C gning bel

“Patient Signature 2 *Date
PATIENT / LEGAL REPRESENTATIVE
If signed by legal representative:

Preseription Insurance Information (Please Fox o Copy of |
Primary Pharmacy Insurance

Plan Name:

BIN
Primary Rx Plan Type: ClPrvate/Co

dvontage (] Medicare

Secondary Pharmacy Insurance:

Relatio

Secondary Group #

Patient Does Not Have Insurance

Patient Support Program Enrollment Form A
ARIKAYCE'

(erafm liposome " =
halation suspension
sin sssenion | il ighten
Limited Population

ip 10 Cardholdes

andary Phone

Medicare Part D

Page 3of 4

M

me as Physica

TRICARE [ Other

Please see Indication and Important Safety Information
for ARIKAYCE, including Boxed Warning, on page 2 and
full "

Questions

2
Fhone 833-LIGHT-00 (833-544-4800)

« Patient signs page 3

» Authorizes RN to go to patient’s home
for in-house teaching with 1%t delivery

https://www.arikaycehcp.com/ Accessed 2/1/26

Beth Israel Lahey Health ;
Beth Israel Deaconess Medical Center


https://www.arikaycehcp.com/

Bedaquiline Prescribing

4

7

3
10
il
12
13
14
15
16
17
]
13
Zu
21
22
23
24
25
26
27

33

' MMS SOLUTIONS

239 Mason Rd
La¥ergne, TN 37086

5 wyy mmspharmacy.com

C

DEVE F G H

Prescription Order

| J

& Sirturo

bedaquiline

FAX TO: 615-312-9903
MMS Phone: 855-691-0963 (toll free); 615-312-9888 (local)
Date: Facility Name: Beth Israel Deaconess Medical Centd
PO%: Metro Account #

Patient Last Nan

Facility Phone: 617-632-7706

Patient First Name:

Facility Fax:

Patient Date of E

617-632-7626

Facility Address: Rosenberg Basemen t

Patient Phone:

Facility City, ST, Inpatient Pharmacy: RBBC-15

Patient Address:

1Deaco

Patient City, ST, Zip:

ness Road

Boston, MA 02215

““All orders must be shipped to the Prescriber address

Drug Allergies:

“""Orders cannot be shipped directly to Patient

Sulfa (rash)

or FacilitylSite of Care Address

ITEM &

Sirturo 100mg tabs (NDC:53676-0701-01) 68

Other

MEDICATION

o1y

DIRECTIONS FOR USE
4 tablets (400mg) orall once daily for 2 weeks

then 2 tablets (200mg) three times w

eekly for

Other

2weeks

Other

Other

Other

Other

Other

Other

617-632-7706

37 SHIPPING METHOD

2nd Day Air
(Standard
Method)

O Overnight

Order form is an excel sheet/pdf

Rx must be faxed or emailed with insurance info
and a patient intake form to MMS Solutions
Only available from one specialty pharmacy
Can only be delivered to an office/clinic —
CANNOT be delivered to the patient’'s home

Helpful hints:

« Save one copy as the loading dose

« Save a second copy as the maintenance
dose with refills

 Pre-fill with the clinic/inpatient pharmacy
address

« Keep a proactive file of patient names, MRN,
order dates, and next due dates to avoid
lapses

Personal resources; Cimino et al OFID 2024, ofae128

Beth Israel Lahey Health )
Beth Israel Deaconess Medical Center



Clofazimine Prescribing

1. Clinical trial via institution

Trail eligibility: https://clinicaltrials.gov/study/NCT04334070

Enroll with Novartis

Obtain IRB approval — include all potentially prescribing attendings
Obtain patient consent — clinical trial enrollment

2. Single patient IND (SPIND)

Obtain IRB approval
Obtain patient consent — investigational drug use
Submit to FDA

* Medication requested through Novartis portal
* Delivered to research pharmacy
« Patient picks up medication from research pharmacy/clinic

« Keep a proactive file of patient names, MRN, order dates, and next due dates
to avoid lapses

}

Cimino et al OFID 2024, ofae128 ; https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/expanded-access-clofazimine Accessed 2/1/26 s Medical Center


https://clinicaltrials.gov/study/NCT04334070
https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/expanded-access-clofazimine

Other Odds & Ends

* Consulting colleagues: pulmonary & audiology
* Prior authorization requests
* Financial assistance programs

» The Assistance Fund ggg X:_fi;tance
. F
. HealthWell Foundation -
. HEALTHWELL
* Follow-up appointments W' FOUNDATION®
° Whlle on therapy When health insurance is not enough.

 When completed therapy

https://tafcares.org/; https://www.healthwellfoundation.org/ Accessed: 2/1/26 Beth 'Sfae'LaheyHea'th; '
Beth Israel Deaconess Medical Center



https://tafcares.org/
https://www.healthwellfoundation.org/

Susceptibility Lab References

National Jewish Health:

« https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-d
lagnostic-laboratories/phenotypic-susceptibilities-antimicrobial-susceptibility-te

sting

University of Texas at Tyler:

« https://www.uttyler.edu/academics/colleges-schools/medicine/departments/ce
nter-for-biomedical-research/mycobacteria-and-nocardia-laboratory/

Mayo Clinic:

« Rapid Growers: https://www.mayocliniclabs.com/test-catalog/overview/81601
Slow Growers: https://www.mayocliniclabs.com/test-catalog/overview/34805

Beth Israel Lahey Health ;
Beth Israel Deaconess Medical Center


https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/phenotypic-susceptibilities-antimicrobial-susceptibility-testing
https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/phenotypic-susceptibilities-antimicrobial-susceptibility-testing
https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/phenotypic-susceptibilities-antimicrobial-susceptibility-testing
https://www.uttyler.edu/academics/colleges-schools/medicine/departments/center-for-biomedical-research/mycobacteria-and-nocardia-laboratory/
https://www.uttyler.edu/academics/colleges-schools/medicine/departments/center-for-biomedical-research/mycobacteria-and-nocardia-laboratory/
https://www.mayocliniclabs.com/test-catalog/overview/81601#setup-and-updates
https://www.mayocliniclabs.com/test-catalog/overview/34805

Therapeutic Drug Monitoring References:

National Jewish Health:

« https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-d
lagnostic-laboratories/search-for-tests?searchText=mycobacteria&availability=
both

University of Florida:
« https://idpl.pharmacy.ufl.edu/forms-and-catalog/

Beth Israel Lahey Health ;
Beth Israel Deaconess Medical Center


https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/search-for-tests?searchText=mycobacteria&availability=both
https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/search-for-tests?searchText=mycobacteria&availability=both
https://www.nationaljewish.org/for-professionals/diagnostic-testing/advanced-diagnostic-laboratories/search-for-tests?searchText=mycobacteria&availability=both
https://idpl.pharmacy.ufl.edu/forms-and-catalog/

Obsessed with Abscessus
(and other Non-Tuberculous

Beth Israel Lahey Health
Beth Israel Deaconess Medical Center



