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Objectives

*General principles of treating Drug Resistant TB

( ‘/k- *Nurse’s role in the case management for patients
A with DR TB

*How to use the Drug-Resistant Tool
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Drug Resistant TB for Nurses

WHERE: About 500,000 new cases of RR/MDR

WHAT: Drug-resistant tuberculosis (DR-TE) ks a deadly communicable

disease caused by Mycobacterium tuberculosis (MTE). DR-TE poses Té are estimated to emenge each year. india, China
a serious global health threat, impacts individual patients and their and the Russian Federation account for one half of
famillas, and imposes tremendous burdens on overextanded public the global burden. wwwonhoint/newsrogm/tact-

health systems. Treatment for DR-TE I associated with more adverse sfestadelallivbzeub
events than treatment for drug-susceptible TE and requires intensive WHO List of 30 Countries with a
patient-centered case management and support. High Burden of MDR/RR-TB MDR-TE

HOW: DR-TE can be spread through person-to-person transmission. Angola Kazakhstan Republic of
Drug resistance may develop when TE treatment Is inadequate, to . L Moldova
Inchdie: Azerbaijan f I'#ﬂl

+ full course of TB treatment not completed; Baghafieal

* [ncorrect TB treatment (Le., prescribed regimen, dose or length Belarus

of time);
* TB drugs not avallable; or b
» drug susceptibility testing not done. Democratic
Peoples Republic

WHO: Drug resistant TE ks mare Common In persons wha: of Korea Wgirte Ulcrginie

+ do not take their T8 drugs regularly; Democratic Palistin Uzbekistan

« do not take all of their TB drugs: Regubibic of Papui New et

* develop TB disease again after previous treatment; Cooigg, Guinea

+ come from places where DR-TB Is commaon; Inalia - Zambia

+ have been exposed to a person that had DR-TB; or i i babrwe

+ have poor absorption of TE drugs. Philippines

Definitions of Drug-Resistance

X identifies resistonce Centers for Disease Control and Prevention [CDC) World Health Organization [WHD)

MDR Pre-XDR* XDR? RE/MDR Pre-XDR XDR*

Isonlazid [INH] X LA X ' X E X Por N* P or N* PorM* E Por N*
Rifampin | RIF) X X E X X E x E X x ¥ x E x
Fluoroquinolone [FON)' | - X o - X o+ X : x - X XX
Bedaquiline [BOO) - - E - X E - E - - - b E Por N*
Linezolid (LZ0) - - - X - . - - x
o e imfecable e : e P - Positive N - Negative

 inje ) ] 4 ) ' 3 ' *By WHO definition, resistance to thease

RA-Rifarnpin resistant  MDR-Multidrug resistant  XDR - Extensively drug resistant drugs can be positive or negative when
the patient is being considered for MOR,

Levofloxacin or Moxifloxacin Pre-sOR, or XOR.

“Amikacin, Capreomycin, Kanamycin
*each colurnn indicates one combination of drug resistance that meets the respsactive definition of pre-XDR or XDR TB.

Early diagnosis of DR-TE and prompt initiation of adeguate treatment limits transmission and
improves outcomes.

| When to "Think DR-TE”

P A good medical history is essential to diagnosing DR-TE. Important information includes:

ql% «  prior TB treatment;

& =l »  worsening clinical and/or radiographic findings while on TE therapy;

=  birth, history of residence or frequent travel to a reglon or country with a high prevalence of DR-TE [or
household wisitors from these countries);

»  axposure to known (or highly suspected) infectious DR-TE; and

ey =  axposure in congregate settings with known drug resistance.

Initial Laboratory Testing for TE

Everyone with possible active pulmonary TB* should have a chest radiograph and:
« sputum specimens (3], collected at least 8 howrs apart, examined by Acid Fast Bacilll [&F8) smear microscopy
| and rycobacterial cultwre; and
. «  sputum specimen (1) examined by nucleic acld amplification testing (NAAT], a type of molecular testing.
«  Xpert MTB/RIF assay [a type of MAAT) rapidly identifies M. fuberolosis complex and mutations in the rpo8

I,.f gene that may confer RIF resistance.
=
|'rl';_.,l"' DR-TE Is diagnosed by identifying resistance of the MTE Isolate through either molecular (genotypic) or culture-
et based (phenotypic) drug-susceptibility testing.
« Molecular testing using a screening method such as the Xpert MTB/RIF assay must be confirmed by DMNA
sequencing, a more specific method. For more information see: lsswes in Mycobacterium fuberculosis Comples
{MTBC) Drug Susceptibility Testing: Riformpdn fRIF). [wwwaphl org/aboutAPHL‘publications/Documents10-
019Apr- MTEC-DST-RIF-White-Faperpdf).
When MDR/RR-TS ks detected, standard TB therapy should be discontinued. Unless the patient is extrermely (il
providers should wailt for molecular results to guide therapy.
« A single drug should not be added.
« I RIF resistance ks identified by screening {e_g., Xpert MTB/RIF} and confirmed by molecular testing, culture-
basad testing must be requested for the full spectrum of second-line agents, especially the fluoroquinoloneas.
« I a specimen Identifies resistance in any of the preliminary tests, that sample should be sent for DMA
sequencing; CDC offers sequencing sarvices for rapid detection of drug resistance, as do other reference
- laboratories.
_ f{i )~ « Molecular detection of drug resistance (MDDR] prowvides sequencing that detects mutations assoclated
o with resistance to RIF, INH, streptomycin, ethambutol (EME), pyrazinamide (PZA], amikacin (AK) and the
L fluoroquinolones |FON).
« Expert consultation should be obtained if drug resistance s suspected or detected.
Discordant Results

» Rifapwcins: Molecular testing methods are more sensitive and detect clinically significant low-level resistance which may
be missed by culture-based tests (especially liguid tests).

»  Moxifloxacin: Culture-based DAT often tests for ofloxacin resistance. Isolates resistant to ofloxacin may still be susceptible
to moxifloxacin; molecular tests can suggest whether moxifloxacin may be useful but a moxifloxacin MIC £ 1.0 doouments
susceptibility.

*Some labaratories may test specimens from patients with extrapulmanary TE.

Diagnosing DR-TB
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Drug Resistant TB for Nurses
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General Principles of Treating
Drug Resistant TB

When to “Think DR-TB”

* Prior TB treatment

* Worsening clinical and/or radiographic findings while on TB
therapy

e Birth, history of residence or frequent travel to region or
country with a high prevalence of DR-TB (Or household
visitors from these countries)

e Exposure to known (or highly suspected) infectious DR-TB

* Exposure in congregate settings with known drug resistant




General Principles of Treating
Drug Resistant TB

Initial Laboratory Testing for TB

Everyone with possible active TB* should have a chest
radiograph and

e Sputum specimens (3), collected at least 8 hours apart, send
for AFB smear and culture

e Sputum (1) examined by nuclei acid amplification (NAAT)
* Xpert MTB/RIF assay rapidly identifies MTB and mutations
in the rpoB gene that may confer RIF resistant




General Principles of Treating
Drug Resistant TB

Testing for Drug Resistant TB

DR-TB is diagnosed by identifying resistance of the MTB isolate
through either molecular (genotypic) or culture based (phenotypic)
drug-susceptibility testing

* Molecular testing using a screening method such as the
Xpert MTB/RIF assay must be confirmed by DNA
sequencing, a more specific method. For more information

https://www.aphl.org/aboutAPHL/publications/documents/ID-2022-MTBC-DST-
Rifampin.pdf

S8
)
ABPHL INFECTIOUS DISEASES MAY 2022

Issues in Mycobacterium tuberculosis Complex Drug
Susceptibility Testing: Rifampin



https://www.aphl.org/aboutAPHL/publications/documents/ID-2022-MTBC-DST-Rifampin.pdf
https://www.aphl.org/aboutAPHL/publications/documents/ID-2022-MTBC-DST-Rifampin.pdf

General Principles of Treating
Drug Resistant TB

When MDR/RR TB is Detected

Standard TB Therapy should be discontinued. Providers should wait
for molecular testing to guide therapy

* If a specimen identifies resistant in any of the preliminary tests, a
molecular detection of drug resistant (MDDR)should be requested

* If RIF resistant is identified and confirmed by molecular testing,
culture based the full spectrum of second—line agents (especially
fluoroquinolones) should be requested

-
~* Asingle drug should not be added

* Expert consultation should be obtained



Treatment Options
Information s rapldly becoming availlable on new treatment options for patients.

= A physiclan with expertise in DR-TE treatment should be involved in the treatrment plan for all patients with MDR/RR-
and XDR-TB. Directly cbserved therapy (DOT) should be used fior all patients with MDR/RR- and XDR-TB.

MDASRR-TE can be treated using shorter standardized treatment regimens or longer individualized regimans.

= Shorter oral standardized treatment regimens are preferred for non-pregnant patients aged 15 years or mare with
pulmonary or non-severe extrapulmonary disease, and no additional contraindications.
WHO and CDC note the efficacy of a 6-month bedagquiline, pretomanid, linezolid, and moxifloxacin (BPaLM) regimen
and a 6-month bedaquiline, pretomanid, knezolid (BPaL) regimen. {hitps://www who int/publications /| item NAHO-
WHO Indicates that BPaLM may be used programmatically in patients with MOR/RR-TE or pre-XDR-TH, without

previous exposure to these medicines. WHO notes that this regimen has sufficient efficacy to be used without
maoxifloxacin (BFaL) in patients with fluoroquinolone resistance or intolerance.

Standardized 9 to 12-month regimens are currently in use in operational research settings. WHO notes that 9-month,
all oral, bedagquiline-containing regimens are preferred owver the longer regimens in adults and children without
fluoroquinobone resistance and without sewere pulmonary or extra-pulmonary TB.

Longer individualized regimens can be used in all patients; currently, the duration of individualized regimens is 15-18
meonths for most adults and 12 months in childran.

For all regimens, providers may consider extending treatrment based on slow bacteriologic, dinkcal, or radiographic
response.

.
Treatment Regimens

f-Month Standardized Regimens
Regimen and Description Considerations

BEPFalLM regimen * BPalM may be used in patients with
* & months of bedaguiling, pretomanid, linezalid (800mg), and MIDFR/RR-TBE whao:
muoxifloxacin = are 15 years or older; AND
EPal regimen * are not pregnant, AND
+ & maonths of bedaguiline, pretomanid, and linezolid {500 mg) * have pulmonary of non-severe

extrapulmaonary TB AND
Treatment Length: Treatrment can be extended beyond 26 weeks upto 9 have I:.ut had :Eu-u:-us exposure to
months (39 weeks), basad on delayed treatment response within the first
, bedaguiline, pretomanid and linezolid
& weeks (assessed by time of culture conversion and clinical response to

. [defined as »1 month exposure].
Z?:;E:Z:LT—E: other underhying clinical factors, or modifications based on BFal may be used In patients who mest

these criteria who also have intolerance
Linezolid Dose: or resistance to a fluoroguinolone.
+ Data from the ZeNix study suggest that optimal dosing |s 600 mg dally. Experience in extrapulmonary TB is
= WHO recommends atbempting to maintain a 600 mg dose throughout limited.
treatrment, with dose reduction possible due to toxicity or poor BPAL or BFaLM can be usad in people
tolerability. with HIV If compatible with ART regimen.
Manmy experts use therapeutic drug levels to adjust linezolid dose or
dosing interval. (Mate: Pretomanid does not hove |'.'I'|"I‘ opproved
Early evidence suggests fewer adverse effects with trough level <2 mcg/f indication for use in pregnant potients.)
ml. Peak concentration is = 12mecg/mil.

Treatment Options for DR-TB I

The current short course regimen recommended by WHO is 4-6 months of bedaguiline, 6 months of levofloxacin or
meoxifloxacin, 2 months of linezolid, & months of ethambutol, pyrazinamide, Isonlazid, clofazimine f 5 months of levoflosacin
or moxifloxacing, dofazimine, pyrazinamide, ethambutol. Modifications to regimen composition are being studied globally and
are In operational research settings for MDR-TE and fluoroquinolone resistant MDR-TB; delamanid and other newear drugs
may be included in these regimens In the fubure.

Regimen and Description Considerations
Longer individualized regimens [all oral preferred) # Can be used in all patients with MDRSRR-TE (recornmended for
* Treatment is inidated with an intensive phase use in those with severe forms of extrapulmonary /T8 meningitis).
including bedaquiline and at least 3-4 additional | = Designed based on molecular and culture-based DST results, prior
drugs for at least 6 months [see table below). treatment history, potential for cross-resistance or overlapping
& Treatment usually lasts 15-18 maonths total. drug interactions and toxicities, and other key clinical factors.
= Regimen includes bedagquiline and 2-4 other # Careful consideration for safety and potential drug interactions is
drugs, which will depend on patient tolerance, needed for drug selection in children, pregnant women, and those
response, and drug susceptibility of the solate. with HI

Key Considerations for Selecting a Regimen
Considerations include pattern of resistance, age, comorbidity, prior T8 treatment, site and severity of dizease, drug
interactions, and patient preference.
In some cases, one type of regimen might be indicated or preferred:
# Fluoroquinolone resistance: BPalL may be the preferred option.
# Resistance to other drugs Included In short course regimens: Longer individual regimens should be used.
= CMNS TB: BPal is not approved as limited Information is available on CNS penetration for bedaguiline and pretormanid
= Children < 15 and pregnant patients: Umited data on BPaLM, BPaL, and other 6-month regimens.

Composition of Individualized Longer Regimens [4-5 drugs total)

Group | Medicine Comments
Group | * Levofloxacin or mowifloacin = Include all three agents, if possible.
A « Badaguiline
= Linezolid
Group » Clofazamine * Include one or both; if only two Group A agents can be used, then both

B » Cycloserine/fterizidone Group B agents should be included unless resistance Is noted.

Group « Delaminid? = Add Group C agents IF an adequate regimen of 4-5 drugs cannot be
cl * Pyrazinamide® comiposed with agents from Groups A and B alone (due to resistance or
# Ethambutol intoberance),
= Amikacdn or Streptomycin® = Bactericidal activity and toxicity should be considered In drug selection.
* Ethionamide or prothionamide | Good activity and minimal towicity | Gaod activity but often significont toxicity and
* |mipenem-cilastatin/davulanate | | Delamanid, pyrazinamide, paticnt discomfort
or mercpenem,/clavulanate miF il inyiclawul fimcin or streptomycin
* P-Aminosalicylic acid [RAS] ¥ felavul }
Minima)l activity ond minimoi towdcity | Ainimol acoivity and increased foxicity
Ethamibutol Ethi le or prath de, PaS
1. High-dose BH may ba usefd, though its 3. Ethambutel and inamide had mibsed/marginal perfonmance on cubcoes assassed in PS-matchad |POMA;
utility i MOS SAUSTorS IS enlnown. hivwsaa, SO aaperts onay prafer thise droags o ingactable agants to build & regimen of at lesst e offectve
Z. Data on dosing and sfery of Eedagquiling an ofal drugs. Use gyrazisamide and efambutcd onky whin the isolats is dooswented & susceptibke.

availabla i childran = 6 months of age and 4. Bacauts of theiir bosicity, thiss dnags Shoald be resarvod 100 sian mone-affoctive or e 1oesc tharapiis cannot
for el avanid 23 months of age be assembkd to achisve a total of four-five affective drugs. An all-oral regimen is the goal

Treatment Options for DR-TB II
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What are the three drugs
from the Group A?

* Levo or Moxi (Fluoroquinolones)
- Bedaquiline

 Linezolid




Treatment Options

A physician with expertise in DR-TB treatment should be

involve

Shorter standardized treatment

BPaLM Regimen
6 months of bedaquiline, pretomanid,
linezolid (600mg) and moxifloxacin

Longer individualized regimen (Oral)

Intensive phase including Bedaquiline and
3-4 additional drugs for at least 6 months

BPaL Regimen
6 months of bedaquiline, pretomanid,
linezolid (600mg)

Treatment usually last 15-18 months total

Considerations
« >15years old
o No pregnant
 PTB or non-severe extrapulmonary TB
« Haven't had previous exposure to BPaL

Considerations
e For use in severe forms of extrapulmonary
/TB meningitis
e Based on drug susceptible results, prior Rx,
drug interaction or toxicities




Characteristics of Commonly-Used Second-Line Drugs for DR-TB

For complete information on these and other drugs for MOR-TE, consult medication package inserts or medication fact sheets Case management is the cornerstone of successful treatment. Patients on treatment for DR-TE face many challenges,
in Drug-Resistant Tuberculosis: A Survival Guide for Clinkcians, 3rd edition available at: currytboenterucsf edu/product/view) including fear, stigma, and difficult side effects such as nausea and fatigue that may impact their guality of life, capacity to work,
drugresistant-tuberculosis-a-survival-guide-for-clinicians-3rd-edition and ability to continue activities of dalky living.
= LUse a patient-centered approach during treatment of DR-TE, listen actively to the patient to identify barriers to treatment,
Standard Adult Dosing* Consdderations Side Effects and work collaboratively to Identify and select approaches and strategles.
400 mg ance daily for 13 CHE penetration unproven; = Help the patient to understand that steps can be taken to minimize side-effects if they occur
comnpcstive days: tham 200img can b gy s it mnoiecaly EXRe pereslesngphcan cpcraesnc] appart ey, rosmes, = Remind the patient that treatment will cure the disease and prevent transmission.
Bedaguiline 3 tirmees, bk for 22 wics {may give chranic kidney disease {CKD) ar hepatitss, headaches, asthralgias, elevated amylases, e Try to Identify and coordinate other support the patient may need
longer; 15 wis total duration 35 moderate liver disease; giwe with meal to wivid dreams :
part of BFal regimen nCreasse 0 ava | ladbill by .

N L I L T o S ———
Good CNS penetranion: adjust dose with | heatdaches, arthralgas, tendonitis, tendon rupture * Medical history Lahurat-l:-r'.' tasts [Including wWhat is DR-TE + Provide ongoing patient and
creating clesrance < 30¢ aenid cxffeine {rare), OMS iritability, OTc prolongation, thrush, — medications HIW, TSH, Cas-+, K+, and = TB medications caregiver education.

Levoflomcin TS0-1,000 mg ance dally, PO ar IV e penducts, antadds, orminensl peripheral neuropathy, eleated hwer enzymizs — co-morbdd conditions Mgs+) s Potential side # ldentify community resources
suppkments within 2 frs of medicaticn {rar b pateotomici yy wetis ot floua can) * TB history = Welght/BMI effects and what to including peer support [e.g..

Feripgheral and optic neurapathy (reversiale with # Social histonyfrisk factors | |  Pregnancy Test report wearetb.com), and mental

Limezalid S00 mg cnce daily, FO or IV Gnm:l TS penetranen, raugh - 2 pelml n:::‘wcma.h::dl;;:.?;:::::::z:pr;:;i = TB slllr.nptnm seresmn * Medication Specific * Directory Observed health services as needed.
% Tepp atecd L Ao fosicly syndrome, lactic acidasls, acute pancreatis, black + Infecticusness — Peripheral neuropathy Therapy (DOT) = Eliminate adherence barrkers.

Thadry fongue * TE knowledge = Visual acultyfIshihara = Monthly toxkcity += Provide incentives and
Preta %o dose adjustment in patients with mild  Hepatotaxicity, myelosuppressicn, peripheral and aFESessment — Mental Health manitoring enablers
[iAs part of BFal or 200 mg ance daily for 26 wis o moderate renal impairment; wse with  optic newopathy, lactic acdosks, OFc prolongation, — Cardiac/EEG
BFalM regimen] carution with Sewene renal s st panoreatitis

shiould bee talien with fosod [sice effects are for enftire BFaL regimen]
T ———— ‘Omgoing Assessment

100 mg tice daily for 24 whs Gl upset, dirsines, insomnia,

Delamanid used with moderate CED ar moderabe Optimized DR-TB regimens lead to better cutcomes and shorter treatment duration_ Toxicity soreening is key to the goal
{ia Is possibae) . upper abdominal pain, Ot prodongaticn !
- v cltvarrs; shoow f stk wriph dood of MDR-TE treatment adherence and cormpletion. When implemented correctly, close monitoring ensures side effects are
:cwm::ﬂuﬂﬁfﬂ:ﬂ::ﬂm Hyperpigmentation, & complaints, retinopathy identified early and responded to promptly, while ensuring the patient remains on the most effective medications possible.
Clofazamine 100 g once dady ubricants: gatients should b advized bo dry skin, lchthyosis, 0T prolongation; note — somi = Al patients should have the following monitored at baseline and at beast monthly (Additional monitoring is indicated for
. PaCents My DecOme: fepressed dier b0 skin cianges certain medications; see table on next page.):
Muvoid i patients with history of seinsnes) — weight
pevchosis or ETOM abuse: — sputum smear and culture
Eyclaserine 250 mg taice daily or check leved before increasing dose =500 CNS boxicity [pychaosis, depression, suickdal |deation, — CBC, OMP and if appropriate HbALc, pregnancy test
500 myg once daily mg daily; ad)ust dose with creatinine seizures), inscennia, wasual S nnescton — symptoms of T8
dearance < 30; some physiclans use — adherence ent
pryicland ni 50-100 g daily EESESEM )
P—— rl::mlml:h IR E—— — = Obtain serem drug levels after initial month of therapy and repeat as indicated.
P ide Standand dasing: J:_Iru.'mnlnn clearance < 30, mmzm ?en:m-c\:::w Gl z'::t Bare: acuie = DObtain a CXR at 2 months and every & months [(or at treatment completion).
25-35 myg,g ance daiky arvoid with cinical histary of gout goet, usually In those with pre-existing gowt = See heartlandntbc. orgfwp-content/uploads /2031713 'MDR-TE Checklist 5.1.30. pdf for a sample MDR-TE Assessment
< 59 yr: inittad dosing: Checklist.
R— ww'::l"sn;w’:;ﬁ Clom ¥ o Ototowictty - auditory/vestibutar irneversbie), renal
boolcity, pain at o slie - - . .
After comeerssan: Sl d Shars, i 2t 2 precsibile ingectt Factors associated with unfavorable outcomes Factors associated with treatment success
025 mg/heg 2.3 dargs ik adjust dase and/ar interdal with CKD i e include:
=58 yrs: 10 mgkg imam 750 mg) I:ItnmerJh ilﬂﬂl‘.‘."ﬁl:i'hb\.ﬂr lirressersible),
Streptomyein I or B 5. cays bk or 2.3 days/wk renal tawkcity, giddiness, perioral numaness, = low BMTailure to gain weight + good adherence to treatment
after initial period Fypersensitivity, pain at injecbion sie & smear positivity/extensive disease » Improving nutrition/weight gain
increase dose gradualy; auses R it metallie taste. Fe = prior therapy with 1st or 2nd-line drugs + DOT throughout treatment
hypathyroidism In some patients: P, Iyt - . epatits, + fluoroquinolone resistance
Erhd 4 2500mg 2 times daily or 500 mg Nczst et polerate > 500 headache, wpersersitvity, alopeca, gynecomastia, * mo previous treatment
onanide once daily mh T Ty o * = lr;g menstrual irregulanty, acni, hypoghyoemia, * axtensively drug-resistant TB + good dizbetic control
sma g "m:l: ::nﬂthufng phobosensitvity, peripheral nevropathy & unstable housing + patient supgort
TEE0 = difficulty with adherence
1.2 g ewery B howrs [V with 125 = mon-smoker
& T = substance use disorders
Ml peenEy clavdanate {piven 2 armooic o Adjust dose with advanced (KD Gl upset, mrely increased BAEr eneyres

clavndanate] with sach dose

* PO wedets othenss noted. Most 157 203 2nd ine TH sehScations are bes Taken on an empty Siomach of with asmall seack: By foods dhould be avoited
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Case Management:
Cornerstone of successful treatment

All patients should have the following at baseline and monthly:
* Weight
e Sputum smear and culture
e CBC, CMP and if appropriate HbAlc and pregnancy test
* Symptoms of TB
* Adherence assessment

Obtain serum drug levels after initial month and repeat as indicated

Obtain Chest X-ray at 2 months and every 6 months (or at treatment
completion)




Monthly® Toxicity Monitoring by Medication Type
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Evaluation and Management of Contacts
Contact Investigation: Overall, contact investigation for DR-TE follows the same pracess wsed for drug-susceptible TB.

Evaluation: all clese contacts of MDRE-TE patients should receive a careful evaluation including medical assessment, testing for TB
infection, and chest radiograph. Sputum collection X 3 with AFB smear, NAAT (X 1), and culture should be performed as indicated. If
culture positive, perform molecular testing and culture-based DST. All contacts » 13 with an unknawn HIV status should be screened
for HIV.

Treatrment for Latent TB Infection with Presumed DR-TE

= The goal of therapy is to present progression to TE disease; treatment can only be considered after TB disease is excluded.

* Treatment of TE infection presumed to be caused by an MDR isolate should be based on the susceptibility of the source case.

= adults and children exposed to MDR-TB should be treated for & months with a fluoroquinolone-oontaining regimen, when the
source case is fluoroquinolone susceptible.

= If the source case is resistant o oflosacin, moxifloxacin may still be effectiwe if the MIC < 1.0 mcg/ml; in this case the
moxiflosacin MIC should be documented.

= Al contacts, regardless of whether they receive DR-TE preventive therapy, should be educated on signs/ syrptoms of TE and
encouraged to report them, if they oocur

Isolation

Like all patients with infectbous TB, those with DR-TB should be isolated while infectious and appropriate infection control measures
wsed; refer to pour stateydocal TB progrom for guidance regarding the release from isolotion for petients with DR-TE.
« Criteria for considering a patent with DR-TE non-infectious moy be more stringent than those for drug-susceptible TE.
= Patients must be on effective treatment; extended molecular testing or DST results are needed befare ending isolation.
» Criteria for ending olaton include smear conversion, two weeks of adeguate therapy, significant clinical improvement, and
excellent adherence.

Case Management II

Critical Components of Monthly Nurse Assessment for 2nd-Line Drugs
Additional information for selected nurse assessment {see complete toxicity assessment tool)

Peripheral Neuropathy

Peripheral neuropathy may be painful and |s often non-reversible.
Neuropathy usually manifests initally in the lower extremities, with
sensory disturbances, but may also involve the upper extremities.

Vestibular Toxicity
Westibular damage Is often non-reversible. Assess for
balance and walking:

= balance (Romberg)fgait/heel-toe walking

Disturbances are often bilateral. Assess for:

« numbness [using a monofilament or other avallable tool) or

tingling

burming pain

temperature sensation

unsteady gait/balance

decreased or absent deep tendon reflaxes

Upper Extremities
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Hearing

Hearing loss, tinnitus, or fullness in the ears are signs
of auditory toxicity which s assoclated with total
cumulative dose of aminoglycosides; however, change
can be detected early. Patients with hearing loss at
baseline receiving certain medications (e.g., Lasix], or
with certain underlying conditions, are at highest risk.
Hearing loss is generally not reversibie.

« Conduct audiometry at baseline and at least
monthly to identify hearing loss earhy.

« Extend screening up to BODOHZ for early diagnosis.

Once hearing loss Is detected, a provider will usually
stop the aminoghyooside unbess there are no other
options; continued treatment results in prograssive
hearing loss.

Sample Evaluation Tools

Neuropathy: heartlandntbc. o

Mental Health: heartlandntbc. org/wp-conte

Lower Extnemirthes

"_,r"ﬂllﬂﬂﬂll'llﬂ‘t

wp-content upheadsf3021,/1
uploads/ 2021512 /mental _health screeni tool,

= past pointing
= lateral nystagmus

Behavior and Mood

Some TB medications may contribute to depression and
In rare cases, suickdal ideation. Depressive symptoms
may fluctuate during therapy. Although the risk may

be increased in those with a past history of depression,
- It ks not an absolute contraindication to the use of
cyclosering. Some patients with deprassion at basaline
improwve on cycloserine, as they respond to treatment.

= Use a mental health assessment tool at least
monithiy

» Facilitate access to psychobogical support for
patients and family, including antidepressant
therapy at usual doses, if needead.

?1 = Review drug-drug interactions with linezolid that

may lead to serctonin syndrome.

Vision

Optic neuritis may exhibit as change In color viskon or visual aculty.
Loss of red-green color distinction may be detected first, however,
a decrease in visual acuity Is more common. Changes are usually
reversible if detected early and medication is discontinued.

* Educate patients to repart amy viskon changes.
= Screen patients using the Ishihara wision test and Snellen eye
chart during monthly exams.

If either change ks detected, hold linezolid and ethambutol, notify
provider, and reguest referral to an ophthalmologist.
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Snellen Epe Chart

ripheral Meur hy Ewaluation.pdf

Hearing fWiskon: dehs texas gow/| DEU disease th/forms IDOCS TE-205 doc

Monitoring for Adverse Effects |




Medication

Bedaquiline

Moxifloxacin/
Levofloxacin

Linezolid*

K Pretomanid

Delamanid

Clofazimine
( Cycloserine

Pyrazinamide

Amikacin
Streptomycin

Ethionamide

Meropenem

Monthly' Toxicity Monitoring by Medication Type

A

(preferred)®

Assessment
Medical CBC/CMP Ca++, K+, EKG Mental Neuropathy Visual Audiometry?
Assessment? Mg++, Status Assessment Acuity/ /Vestibular
and/or TSH Changes Color Vision Toxicity
Assessment Assessment
. . . Baseline, mo.
Baseline, mo. Baseline, mo. Baseline, mo. 5
(preferred)
Baseline, mo. Baseline, mo. As indicated®
Baseline, mo. Baseline, mo. Baseline, mo. Baseline, mo.
Baseline, mo. Baseline, mo. Baseline, mo. Baseline, mo.

Baseline, mo.

Baseline, mo.

Baseline, mo.

Baseline, mo. (preferred)®

Baseline, mo.

Baseline, mo.

As indicated®

function, weight, serum drug level, etc.).

Baseline, mo. Baseline, mo. Baseline, mo.
Baseline, mo. Baseline, mo.
. . Electrolytes onl )
Baseline, mo. Baseline, mo. .Vt ¥ Baseline, mo.
Baseline, mo.
. . Electrolytes onl )
Baseline, mo. Baseline, mo. .Vt ¥ Baseline, mo.
Baseline, mo.
. . TSH onl . .
Baseline, mo. Baseline, mo. . v Baseline, mo. Baseline, mo.
Baseline, mo.
Baseline, mo. Baseline, mo.
Ca++: Calcium; K+: Potassium; Mg++: Magnesium; TSH: thyroid stimulating hormaone
1. Freguency of monitoring may be increased as indicated. 3. 1000 Hz - 8000 Hz
2. Medical assessment including weight, signs and symptoms of TB, indications of drug toxicity, drug-drug 4. Consider drug-drug interactions that might lead to serotonin syndrome.
interactions; additional assessment as indicated including need for dose adjustment (based on renal 5. Minimum reguirement is baseline and at least weeks 2, 12, and 24.
6. Consider baseline EKG if other cardiac risk factors are present.




Components of Monthly Nurse Assessment
for 2"d-Line Drugs

Peripheral Neuropathy evaluation || |

Yes [No]
bt [
you pin have sny o these
‘‘‘‘‘‘‘‘‘‘
I 1 2 Freering pain Frecsing paia
‘Question % Do you have any of these symptoms Question 3 Do you have any of these symptoms.
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5. Prikig 5. Priling
6 Numbing 6. Numbing
7. Stngingfichiog 7. Stingingfching
Qication § s the i msde worst withtouch [ Questian il thepin made vorst with ouch of - [V TG ]
of clothing or bed sheets? Yes [No|  Clothing or bed sheets’ FT
(] L4 Yes [No
S Hypoesthesia totouch
5. Hypoesthesia to prick
10. Extreme sensitiviy to touch
me sensiiviy to prick
b
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Cardiac Toxicity (EKG)
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Hearing Test

Vestibular Toxicity
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Monitoring for Adverse Effect
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Tc <470ms

QTc < 450ms



Cardiac Toxicity

What to look
for in
an EKG report?




Cardiac Toxicity

arT interval prolongation: Flucroguinclones, bedaguiline, pretomanid, clofazimine, and delamanid may prolong the QT interval
and may predispose patients to arrhwthmias, torsade de pointes, and sudden death.

What is the QT Interval?

It ks the porticn of the EKG that begins at the start of the
QRS complex and ends at the termination of the T wave. Non-modifiable
The OT interval is longer In women and those with lower Risk Factors
heart rates. The OTc Is a correction for extremes in heart

rates.

Risk Factors for () Tc Prolongation

What is the normal (Tc Value?

Normal OTc s <450ms im men and <470ms in women.
It can vary by up to 75ms In the same individual at
different times during the same day. Therefore, it is
recommended that EKGs be done at approximately the
zame time of the day.

Presence of multiple factors may Increase the risk of
OT prolongation.

*Note: Many non-TE drugs

may cause increased (Tc

Assessment and Approach to Prolonged QTc prolongation. See hitps://
" il alk Fl - &
Draw blood for and correct if abnarmal:

— Electrolytes [Ca++, K+, Mgs+]

— TiH
Review other OTe prodonging drugs and stop these if pagsible
Perfarm EKG weekly until normal.

= Hospitalize patient, if possible Stop Ot prolon gation drugs sedqu entially™
= [Draw blood for and carrect if abnorrmal: Repeat EKG 24-4E hours
- QT > S00ms — Electrolytes (Ca+s, K+, Mg++] Refer for cardiclogy consultation
Asyrmptomatic - TSH Continue to manitor EKG weekly umtil normal
' — Hghb [Blood trarsfusion if neaded]

* Starming with ascillany drags, than DR-TH dregs with miosifocis Assofiodesin (Clears rmpdly], thaa protomanid/
clodariming/de lamanid {proforged clearanoe], and than bedaguiing |longest half-Ere)

+ Hospitalize pabient |intensive of cardiss Stop ALL OTe pralongation drugs
r:m: ’5':'"" il unit manitoring) Repest EKG 24-d8 hours
' Fimmm tacl'rptan:ln, +  Diaw blood for anﬂ‘_mr:e-u il abrasriral: Refer for cardialogy eonsultation
faunting, headache, — Electrobytes [Cas+, K+, Mg+) Continue to monitor ERG weekly
chest pain, syncope — TiH wnkil narrmal
— Hgh [Blood transfusion if needed)

Monitoring for Adverse Effects Il
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