Treatment of Tuberculosis Disease
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Introduction

Purpose

The overall goals for treatment of tuberculosis (TB) are to cure the patient and to
minimize the transmission of Mycobacterium tuberctilosis to others. Successful
treatment of TB has benefits both for the individual patient and the community in which

the patient resides. _
Use this section to understand and follow national and Arizona guidelines to
» follow basic treatment principles for TB disease;

= select appropriate treatment regimens, dosages, and duration;

» monitor patients for side effects and adverse reactions;

» gssess patients’ response to treatment;

» determine completion of therapy;

» determine the need for post-treatment evaluation,;

» provide treatment in special situations, such as when a patient has drug-resistant TB
or TB-human immunodeficiency virus (HIV} coinfection; and

» hospitalize and coordinate hospital discharges of patients with infectious TB.

in the 2005 “Controlling Tuberculosis in the United States: Recommendations from the
American Thoracic Society, Centers for Disease Control and Prevention, and the
Infectious Diseases Society of America,” one of the recommended strategies to achieve
the goal of reduction of TB morbidity and mortality is the early and accurate detection,
diagnosis, and reporting of TB cases, leading to initiation and completion of treatment.”

Policy

Patients with TB disease in Arizona or who move to Arizona with reported TB disease
should receive and complete treatment in accordance with the national guidelines set
forth in this manual and in accordance with the following Arizona laws and regulations.
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State Laws and Regulations

Arizona Laws/Rules Regarding Tuberculosis Control
Arizona Revised Statutes. Title 36; Public Health and Safety; Chapter 6:

Public Health Control; Title 6: Tuberculosis Control. (ARS8§36-711
through §36-738) _

ARS§36-711

. Definitions.

ARS§36-712

. Administration by the department.

ARS§36-714.

Tuberculosis control officer.

ARSE§36-715.

Costs; removals; proceedings.

ARS§36-716.

Payment of assistance.

ARS§36-717.

Responsibility for care or treatment by counties.

ARS§36-718.

Contracting for care of afflicted persons,

ARS§36-721.

Rules.

ARS§36-723.

Investigation of tuberculosis cases,

ARS§36-724,

Voluntary control measures,

ARS§36-725.

Orders to cooperate; emergency custody.

ARS§36-726.

Petition for court ordered examination, monitoring,

treatment_isolation or quarantine,

ARS§36-727

. Hearings: procedure; confidentiality.

ARS§36-728

. Judicial action,

ARSE§36-729

. Amended orders for intervention and transport of afflicted

persons.

ARS§36-730.

Appointment of guardian or conservator.

ARS§36-731.

Confinement; selection: jails; prohibition,

ARS§36-732.

Early release from court ordered freatment.

ARS§36-733.

Choice of physician and mode of treatment.

ARS§36-734.

Treatment; exemption.

ARS§36-735.

Notification of rights.

ARS§36-736,

Administrative procedures act: judicial review of

administrative procedures; exemption; appeals.

ARS§36-737

. Violation: classification.

ARS§36-738

. Qualified immunity.

Arizona Administrative Code. Title 9. Chapter 6. Department of

Health Servi

ces Communicable Diseases and Infestations,
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.= . Forroles and responsibilities, refer to the chapter on “Roles, Responsibilities,
L@ and Contact Information,”
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Basic Treatment Principles

Follow the basic treatment principles for tuberculosis {TB) disease, as outlined below in

Tabhle 1.

Table 1: BASIC TREATMENT PRINCIPLES FOR TUBERCULOSIS DISEASE

Phase

Principles

At Start of
Treatment

Patient-centered care and directly observed therapy (DOT). An adherence plan should
tailor treatment and supervision to each patient by considering his or her cfinical and social
circumstances (patient-centered care), as well as emphasizing DOT.

Cultural competence. It is imperative to become culturally competent and guide other
healthcare providers toward culturally competent healthcare. A culturally competent system
acknowledges cultural differences regarding healthcare and incorporates them into all levels
of the healthcare delivery system, from policy to provider to patient.

Human immunodeficlency virus (HIV) testing. HIV testing should be offered to all patients
with TB disease.

Medical supervision, Patients with confirmed or suspected tuberculosis {TB) disease must
be under the supervision of a medical provider,

Prompt start. Start patients with confirmed or suspected TB disease promplly on
appropriate treatment. it is not necessary to wait for laboratory confirmation.

Regimen
During
Treatment

Multiple drugs. Treatment regimens must contain multiple drugs to which the organism is
susceptible, The administration of a single drug or the addition of a single drug to a failing
regimen can lead to the development of resistance.

Single doses. TB medications should be administered together as a single dose rather than
in divided doses. A single dose leads to higher, and potentially more effective, peak serum
concentrations, and facilitates DOT. Although ingesting the medications with food will delay
or moderately decrease the absorption of the medications, the effects are of little clinicat
significance.

Pyridoxine to prevent neuropathy. Pyridoxine {Vitamin B-6, 256 mg) is recommended for
some individuals receiving isoniazid {INH) as part of their treatment regimen to prevent
peripheral neuropathy. It should be used in persons at risk for neuropathy (women who are
pregnant or breastfeeding or persons with nutritional deficiency, diabetes, HIV infection,
renal failure, or alcoholism).
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Phase Principles

Persistent Evaluation when positive cultures persist. Monitor for culture conversion and promptly
Positive evaluate patients with persistently positive cultures after 3 months of therapy to identify the
Cultures cause. Trealment failure is defined as continued or recurrent positive cuitures after 4 months
of treatment.
At Completion Completion in terms of the number of doses, The criteria for freatment completion are
of Treatment based upon the total number of doses taken and not solely on the duration of therapy.
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Treatment Regimens and Dosages

Use this information to:
= |dentify the appropriate regimen;
»  Determine the appropriate dosage for each drug; and

« Determine the duration of treatment.

The information in this topic was provided using guidelines for treating tuberculosis (TB)
that have been developed by the American Thoracic Society (ATS), Centers for Disease
Control and Prevention (CDC), and Infectious Diseases Society of America (IDSA).

information on treatment when there is drug-resistant TB, human
immunodeficiency virus (HIV) infection, liver disease, or renal disease,
when the patient is taking tumor necrosis factor-alpha (TNF-a) antagonists;
where there is culture-negative TB or extrapulmonary TB; when the patient
is pregnant or breastfeeding; or when the patient is considered to be of

pediatric age.

E@ See the “Treatment in Special Situations” topic in this section for

As you use this section, remember the abbreviations for first-line drugs, which are listed
below.

Table 22 ABBREVIATIONS FOR FIRST-LINE DRUGS

= Ethambutol: EMB = Rifabutin: RFB

= |soniazid: INH = Rifampin: RIF

= Pyrazinamide: PZA » Rifapentine: RPT
Regimens

Identify the appropriate regimen for the patient. There are four basic regimens
recommended for treating adults with TB caused by organisms that are known or
presumed to be susceptible to isoniazid (INH), rifampin (RIF), pyrazinamide (PZA), and
ethambuto! (EMB). Children, depending on the circumstances, may not receive EMB in
the initial phase of a six-month regimen, but the regimens are otherwise identical. Per
the 2003 Red Book, American Academy of Pediatrics, page 653 “When drug resistance
is suspected, ...initial therapy should inciude a fourth drug, either ethambutol or an
aminoglycoside, until drug susceptibility results are available. If an isolate from the
pediatric case under treatment is not available, drug susceptibilities can be inferred by
the drug susceptibility pattern of rates of single and muitiple drug resistance can be
helpful. Data may not be avaitable for foreign-born children or in circumstances of
foreign travel. If this information is not available, a 4-drug initial regimen is

recommended.”
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Each regimen has an initial phase of two months, foliowed by a choice of several options
for a continuation phase of either four or seven months. In Table 3: Drug Regimens for
Culture-Positive Pulmonary Tubercuiosis Caused by Drug-Susceptible
Organisms, the initial phase is denoted by a number (1, 2, 3, or 4), and the options for

" the continuation phase are denoted by the respective number and a letter designation

(a, b,orc).

Directly observed therapy (DOT) is the preferred initial management strategy for all
regimens and should be used whenever feasible. All patients being given drugs less
than seven days per week (five, three, or two days per week) must receive DOT.

The recommended regimens, and the number of doses specified by each regimen, are
described on the next page in Table 3.

For consultation regarding the treatment of TB, contact the Arizona
Department of Health Services TB Control at 602-364-4750. Additional
information can be obtained by contacting the Heartiand National TB
Center at 800-839-5864.
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Dosages

For consultation regarding the treatment of TB, contact the Arizona
Department of Health Services at 602-364-4750.

Once the appropriate regimen has been identified, refer to the following tables for
instructions on dosages for each drug. First-line antituberculosis medications should be
administered together; split dosing should be avoided.

The following drugs are available in the State of Arizona for treating TB disease. These
drugs are provided free of charge upon approval of the TB Program.

Isoniazid (INH)
Rifampin (RIF})
Rifabutin (RFB)
Rifapentine (RPT)
Ethambutol (EMB)
Pyrazinamide (PZA)

For information regarding second-line drugs, contact the local health
department.
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able 5: SUGGESTED PYRAZINAMIDE DOSES, USING WHOLE TABLETS,
FOR ADULTS WEIGHING 40 TO 90 KILOGRAMS®

Weight (ka)'
Interval

40-55 kg 56-75 ky
Daify, mg {mg/kg) 1,000 (18.2-25.0) 1,500 (20.0-25.8) 2,0001(22.2-26.3)
Thrice weekly, mg 1,500 (27.3-37.5) 2,500 (33.3-44.6) 3,000t (33.3-39.5)
(mg/kg)
Twice weekly, mg {mg/kg) 2,000 (36.4-50.0) 3,000 (40.0-53.6) 4,000t (44.4-52.6)

* Based on estimated lean body weight.
T Maximum dose regardless of weight.

Source; ATS, CDC, IDSA. Treatment of tuberculosis. MMWR 2003;52(No. RR-11):5.

Table 6: SUGGESTED ETHAMBUTOL DOSES, USING WHOLE TABLETS,
FOR ADULTS WEIGHING 40 TO 90 KILOGRAMS®

Weight (ka)
Interval

40-55 kg
Daily, mg {mg/kg) 800 (14.5-20.0) 1,200 (16.0-21.4) 14,6001 {17.8-21.1)
Thrice weekly, mg 1,200 {21.8-30.0) 2,000 (26.7-35.7) 24001 (26.7-31.6)
{mgrkg)
Twice weekly, mg {mgfkg) 2,000 (36.4-50.0) 2,800 (37.3-50.0) 4,000 (44.4-52.6)

* Based on estimated (ean body weight,
1 iMaximum dose regardless of weight.

Source; ATS, CDC, IDSA. Treatment of tuberculosis. MMWR 2003;52(No. RR-11}:5.
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Duration of Treatment

Use the treatment algorithm in Figure 1: Treatment Algorithm for Tuberculosis to
determine the duration of treatment. The four recommended regimens for treating
patients with TB caused by drug-susceptible organisms have a duration of six to nine
months. Each regimen has an initial phase of two months, followed by a continuation
phase of either four or seven months.

Figure 1 gives directions for treating patients with puimonary and extrapulmonary TB.
The standard duration of treatment for pulmonary TB should be six months unless both
cavitation is present and the patient is still culture positive after two months, in which
case nine months is recommended. Note that there are three exceptions to the standard
six-month duration of treatment. '

1. For tuberculous meningitis, the optimal length of therapy has not been established,
although some experts recommend 9 to 12 months.®

2. Treatment for bone or joint TB may need to extend to nine months.”

3. In HIV-negative, culture-negative patients, treatment for four months may be
adequate if there is clinical or radiographic improvement and no other etiology
identified.® However, HIV-infected patients with culture-negative pulmonary TB
should be treated for a minimum of six months.®
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Figure 1. TREATMENT ALGORITHM FOR TUBERCULOSIS "
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Definition of abbreviations: AFB = acid-fast bacilli; CXR = chest radiograph, EMB = ethambutol; HIV = human immunodeficiency
virus; INH = isoniazid; PZA = pyrazinamide; RIF = rifampin; RPT = rifapentine.

* EMB may be discontinued when results of drug susceplibility {esting indicate no drug resistance.

1 PZA may be discontinued after it has been taken for 2 months {56 doses),

1 RPT should not be used in HIV-infected patients with TB or in patients with extrapulmonary TB.

§ Therapy should be extended to 9 months if 2-month culfure is posifive,

1 At 2 months, review drug susceplivility and culture resuls, if applicable, and review these results regularly throughout treatment

if the patient is drug resistant.
Source: ATS, CDG, IDSA. Treatment of tuberculosis. MMWR 2003;52(No. RR-11):6.
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Side Effects and Adverse Reactions

The patient should be monitored by a registered nurse and/or clinician or case manager
at least weekly for signs and symptoms of adverse reactions until treatment is
completed. If a patient is symptomatic, the provider should be consulted and the patient
monitored more frequently. Chemistries and complete blood count (CBC), aspartate
aminotransferase (AST)/alanine aminotransferase (ALT), or other tests based on
specific drugs should be done periodically. See Clinical Care Pathway and Table 8:
Monitoring and Interventions for Side Effects and Adverse Reactions in this

section.

As is true with all medications, combination chemotherapy for tuberculosis is associated
with a predictable incidence of adverse effects, some mild, some serious.”

Adverse effects are fairly common and often manageable. Although it is important to be
attuned to the potential for adverse effects, it is at least equally important that first-line
drugs not be stopped without adequate justification.’® However, adverse reactions can
be severe, and thus, it is important to recognize adverse reactions that indicate when a
drug should not be used. Mild adverse effects can generally be managed with
symptomatic therapy; whereas with more severe effects, the offending drug or drugs
must be discontinued.™ In addition, proper management of more serious adverse
reactions often requires expert consultation.™

Monitor patients for side effects and adverse reactions following the basic monitoring
steps listed below.

Basic Monitoring Steps

1. All healthcare workers providing treatment for TB disease should be familiar with the
American Thoracic Society (ATS)/Centers for Disease Control and Prevention (CDC)

guidelines.
a. Al jurisdictions should follow the national monitoring guidelines identified in the

current guidelines for treatment of TB, “Treatment of Tuberculosis® (MMWR
2003;52[No. RR-11]) at http://www.cde.gov/mmwr/PDF/re/rr5211.pdf .

b. ltis also important to check for guideline updates posted on the CDC's Division
of Tuberculosis Elimination home page at http://iwww.cdc. qov/tbldefault htm and
the list of guidelines by date at
htto:/fwww.cde.govitb/pubs/mmwr/Maj_quide/List date him .

2. While on treatment, all patients should be evaluated in person, at baseline (before
starting treatment) and then at least monthly for side effects and adverse reactions.
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3. The common side effects of and adverse reactions to drugs used to treat for TB
disease are listed in Table 7: Reporting Reactions to Antituberculosis
Medications. Educate patients to stop the medicine and promptly report any of the
symptoms or signs listed in Table 7 or any unexplained iliness to the prescribing
clinic immediately.

a. If a patient reports a potentially serious adverse reaction, call the patient's
provider immediately and alert the state TB program by calling 602-364-4750.

b. If a patient reports a potentially less severe side effect, call the patient's provider
immediately and monitor the patient.

4. If you suspect that an antituberculosis drug may be causing a particular side effect or
adverse reaction:

a. Refer to Table 8;: Monitoring and Interventions for Side Effects and Adverse
Reactions.

b. Consult with the state TB program by calling 602-364-4750.

5. If you suspect that an antituberculosis drug may be interacting with other
medications that the patient is taking, refer to pages 46—47 in the “Treatment of
Tuberculosis” (MMWR 2003;52[No. RR-11]) at
hitp:/fwww.cde.govimmwr/PDE/ri/rr5211.pdf .

6. Document the following patient information:

a. Review of symptoms, side effects, and adverse reactions (and any labs that were
drawn)

Education given
Refill provided

Description of any problems encountered and action taken for that visit

e 2 o T

Next appointment

ARIZONA TUBERCULOSIS PROGRAM MANUAL Treatment of Tubsrculosis Disease .18
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Reporting Reactions

The table below is intended for use by a healthcare worker who performs case
management services. The healthcare worker should instruct the patient to report to the
provider the side effects and adverse reactions listed in Table 7.

If a patient reports to a healthcare worker a potentially serious adverse reaction, the
healthcare worker should call the patient’s provider immediately and alert the state TB

program by calling 602-364-4750.

If a patient reports to a healthcare worker a potentially less severe side effect, the
healthcare worker should call the patient’s provider immediately and monitor the patient.

Table 7: REPORTING REACTIONS TO ANTITUBERCULOSIS MEDRICATIONS °

Potentially Serious
Adverse Reactions*

Less Severe

Signs and Symptoms*

Immediately report the following signs and symptoms
or other abnormalities or unexpected events to the
patient's provider. These signs and symptoms
suggest side effects, including hepatotoxicity:

* Jaundice

w Dark urine

» Yomiting

» Abdominal pain

» Fever

« Visual changes

» Marked clinical rash

In consuitation with the provider, instruct the patient
to stop TB medications until evaluated by the
provider.

Report the following signs and symptoms fo the
patient's provider within 24 hours:

= Anorexia
= Nausea
» Malaise

= Peripheral neuropathy: tingling or burning sensation
in hands or feet

= Rashes

hitp:fwww.cde.govimmwr/POFre/5211.pdf .

* These lists are not all-inctusive, Secand-line drugs are not included. For a complete list, refer to the current guidelines for
treatment of TB, “Treatment of Tuberculosis” (MMWR 2003;52{No. RR-11]), at

Source: California Department of Health Services (CDHS)/California Tuberculosis Conlrollers Association {CTCA). TB
case management—core compenents. CDHS/CTCA Joint Guidelines [CTCA Web site]. May 11, 1998:9. Available at:

http://www.clca. org/guidelinesfindex.himl . Accessed July 11, 2008.
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Monitoring for Side Effects and Adverse Reactions
by Antituberculosis Drug

Refer to Table 8: Monitoring and Interventions for Side Effects and Adverse
Reactions to

« identify the side effects and adverse reactions associated with particular
antituberculosis drugs

» determine how to monitor for side effects and adverse reactions

Table 8 is based upon national guidelines.

ARIZONA TUBERCULOSIS PROGRAM MANUAL Treatment of Tuberculosls Disease
Revised 12/04107

6.20



e

9S2ASI(] SISOIRIAGN JO JUBW)ERI]

L0/¥0/Z) postaly

AVONYK NYH003dd S1S0TNJ¥3ANL YNOZI¥Y

“Aiessaoau

J18s0p @y} jsnipe pue ‘(uidueyl Jnoum Jo Lpim)

HNI Buineoai sjusied ut suidszewegies pue uiojiusyd
10 SUDIJRQUSOUDD WIS 2Unseafy "HN| Bubje; suoslad
ul pasealoul aq Aew suidazewleqes pue ‘(ssnaeiuy)
Welgnsip ‘uiojiuayd jo SUCHEUSOUCD WG

‘S84
wajsAs snoaaU jBAuad pue Ayleydoinau [essyduad
Janaxd JuyBiw (pBur GZ—-01 ‘98 UIUEYA) SUXOPLAY

‘uogdwinsuos
[OUCIE puB 25 UM $9SBRIUI YSU Snedan

SIS

Suonzeal asIaApe Jo swoydwAs sey Jusned «
suogoeal assaApe 1o} ysu b1y e Jo ‘pouad

wnyedysod speipaww) ay ut ‘Jueubiaid sijusned e

[BULIOUCE a1e S)nsal 3Ujaseyq =

Jl sluswiainsesw yeaday

(faueuBaud pue ‘WSIOYOD[E ‘358aSIP JaA)|

Jo Auoisiy ‘uonospul [AlH] STUIA ASURIOHSPOURWIW]
UBWINY)) SOSED PaJos]es Ul auleseq je (ugnig
wruas pue ] 1y] asessisuenouiue suuee 1Syl
oseljsUBNOUILE Sjepedse) $188) LONOUN) Jen

Apuuow Suviojuow B

Buuojuop

ST
Wa)SAS SNOABU [B1USD Pl

Apedounau [e1aydusg
siyedap

ucneasie swiAzus onedsan
ysey

SUORIBIY 5SIDADY
810943 IpIg

(HNI) pizetuos]

Brug
s|so|nalagny
-y

g1'2109 SNOLLOVIY dSUIAAY ANV S1O3443 34IS HOd SNOLLNIAUILNE ANY ONIJO.LINOI 8 298],



fA]

P$EOSI] SI1SO{NIAGGN ] JO JUDWILR] |

0i7012L PISIAYY

TYNNYN WYHD0Hd SISOTNIYINL YNOZIHY

"SSUS| 10RO 10S Jojoosip Apuaueulad Aepy
-aBuRIO SPINY APOg S10[070)

"uoneWIo] 2)ep-oi-dn

1S0LU U LIBYGO O} UL YNefSp/GyACDIPT M/ dpy Je
abed gap, seiepdn pue smap, SisonoJagny Jo UoISIAIG
8,007 o4y }insuod ‘Ajpides Buinoas | SuoljoBISIUl

Brup uoAweu BuipreBar uoneuuop asnesag

" P [ ZGH] ACdMIAGE 3P R any je
Slsoinalsqn) o wsleal], U1 ¢y abed uo suopoRsiy
Bruq :/ Uon9aS, 0} Jala) ‘UOIRULIOIU| S10W J0-

“(aufydosy pue

"SHIBSINALIOORUR ‘Slon20g-7 ‘wedazep ‘seaunjluolns
‘siENBIp ‘SAldadBIUD [BUDILLIOY ‘SSAJBALISY

UIPBLINDI ‘Bjozeucanidy ‘suosdep ‘auopeyiaul ‘s|EMNN
‘S|4 “Ba) sBnip Auetl Jo sjaa3; s3onpay (SILYNN)
SIOHQIU aseidiiosuRs 8Sana) BPISCRIRNUUOY

pue {S]4) IO 8SE8101d YA PRISISILILIDE

LiayM UOLNED YIM Pasn aq PINoYS IO PaledipuiR.iuoy)

“sBrup

Jeylo AUBL pUB "SSUDULIOY |OU0D YUIg ‘Suopeyiaw
Upim suopoelalul Jueoiubls “saouanbasuos snouss
Aenusiod ypm suoioelaiul Bnip Jo Jaquny & se aJsy |

SJUIEUOD

SUORoRal asIAApE J0 SWodWAS sey Jushed =
[EULIOUGE S8 SNSaL SUljeseq =
1 Sjuswianseaty Jeadsy

{foueufiaid pue ‘wsioyoofe “asessip JaA)

jo Aoysiy ‘uonoagul [AlR] sniia Aouamyapounul
UBLUTIY) $95E2 PRIIF1SS Ul dulpseEq

1e (uignang wnias pue [ Tv] ssessjsusiounue
suele 119y aselssueiouue sjepedse) s)sa)
uopouny Jaay pue ‘syeiRield Junod poo|g Sysjdwon

SuLIoBuop

(sles) 'auun ‘suollaloas)
spIny Apoq paiojes-sBuel))
swodwAs s¥Fnd =
2IN[E) |2UY =
eluadojfooquoiy] =
swajgoud Buipsalg w
Jonad =
suneday
j8sdn [BURSSUONSED) m
ysey =

SUOIIRIY SSI0ADY
[sioed apig

(diy) uidwegpy

Brug

siso[natagny
-y




35£851( SISOIN2JaqN]L JO JUSWIEDL]

LOIY0ITL posiaRy

TYNANYWN AYYOO0Ud SISOINDY¥IAENL ¥YNOZIYY

"$35US] JRIUCD YOS Joj0sIp Apuausunad Aepy

*Bul gog Jo B g6t 0 B ope Loy paseaiau 9
PINOYS g3 10 950p Allep oU} ‘ZUSHAES Ljim PIsN USUA)

“(suyiAydosiy pue

‘SJUBSINALODIUE ‘SIO0|q-5 ‘Wedazelp ‘seainiiuoyns
‘sienBip ‘aAdasBguoD [BUOULIOY 'SBABALIDD

UIpBWINGD ‘8]0ZBU0D0EY ‘suosdep ‘SuopeUIeu ‘SIEMNN
‘sid B a) sBnip AuBL 1O Sj3A8] S3ONPaI UNNge)U
‘saonput ue Jo juajod ssafIng uidwesu o} Jejuwig

“nineuInbes [aB-Y0s M paisjsiunupe st g4y
11 PASIApE OS[E $I UONNED ‘BUIPIIARISP JO neunbes o6
-paey Bunje} spusyed pajosjul-A|H 405 PRIESIPUIRIUOD

‘paainbal 1 BuLolUOW 9S012 PUR INSJ0 (S AU ‘g4
yum 2news|qoid $59| ale suoloelsiul Brup yBnoty

SjUUWICD

(STLANN) Siongiyul aseyduosues

9SI3A3) SPISOB[ONUUOU 10 (S]4) SIcuqiyul
aseajold ypm AQuaLnouod usye) g4y I Auomxo)
84 0} PUB AJAIOR [RIAOHBIUE PaSERIODp

Jo} Johiuow pue g4y 1o asop Aep paisnlpe asn

SUORORSI FSIAADE JO SWoYdWAS sBY JUaned =
JEULIOUQE Bie S)nsol SLlijoseq «
JI spusuiainseall Jeadey

{foueubBaid pue ‘WSHOYOSIE ‘9SEASID JON]

jo Auojs1y ‘uongoaju) [AJH] sruia Aouaioyspounwiu
URUINY) $25B0 Pajoafes Ul auIjeseq

3e {ugnapg wiruss pue ‘T y] sselejsueiouLE
auiuee TISY] ssersjsusgounue sjepedse) s)jso)
uonRIUNy Jan) pue ‘sisjagerd ‘Junco poolq 31ejdwon

Bunojuop

eluadoyna] w

SHIOAN =

seibjeiype a1er9S =

‘g4 JO S1aA8] paseanl) YU

{sies] ‘BUUN 'SUONRI08S)
spinj} Apog paiojes-ebuel) =
eIuadopiooquIoiy] »
1oA94 »
siedsH =
ysey =

SUOIIEDY BSIBADY
519943 3PS

{a4) unngepy

sisonalagn;
Uy




LOIv0IT) pasiaey
28 BSBOSI( SISO|N3IBYN] JO JUBWIEBL) TYNNYN WYYO0Hd SISOTINIYIENL YNOZINY

" IPA°LL LE G L A O HMULLFAOD IR0 A /.Y

e SIs0jnoJagn] Jo Jusuyesl], Ut ¢ abed

uo suonoelsu] Brug ;7 uoloag, 0} 48fel ‘uohRuLIoM
SI0W J0- "SBWAZUD 859} Ag pazZijogeiew 2

ey} sBrip pausisiuiLIpeOS JO WISOqRIaLL 9SB3I0Ul ARl
2J0jaJ3Y) pue sswWwAzus Jgeday Hdnw Jo J30NpY; Ue
S1 | 4y "uidwizjit jo 90U} O} Jejiiuls oq 0} Ajs)| aJe pue utdies yim {(Ldu}
najebnsanut Bulag ale 143 Fumoaun suonoRsul Snig urdwieyld Jof 3y} 0} Jequig PRIRINOSSE 250U 0} JBjILUIS auuadeyiy

bng

SUORIBAY 3SIAAPY sisojnalaqgn}
SHuBLIWDY Buiojiuo /s394 9pIg Uy




5T

25¥as)( $|SO[NDJIAGN] JO JUBWIREI )

LOIYOIZL PRsIaeyY

IYANYIN NYH90M¥d $ISOTINJHILANL YNOZIUY

*aouendwos
Joj Jaxsew sjefiouns e se anss Aeur jng supnol e se
POPUSLILIODRI JOU AJE SJUSWRINSESLU PIOE DUN WSS

"Sajagelp Ypm
suossad U Jnauyp iow |osuco asean|d axew iy

‘swioydwiAs sey susied 1 Ajuo erwesunadAy Jeap

SJUBWULLOD

SUONOBA1 SSISAPE J0 SWOdWAS sey Juse =
[BULIOUGE BB S)|NS3) UIsRY «
J sjuslainseatu Jeaday

{Aoueubaud 10 ‘Wsloyooe ‘BSBSSIP JeAl

0 Aaoysiy ‘uonaayut [AJH] s Asusiogapountuw
UeLUny) $5582 Pajos)es Ul auIdseq Je (uigniq
wruas pue [17y] esessisuenouiwe suuee 1Sy
aselajSuUROUNLE Sjepedse) 8159 uonIUN, JaAT

PISE 31N Jo sjuswiInseaw suljaseq

pasealoul 8
pinoys Bulioyuous [eanne pue Agjeioge] ‘eseasp
Jany ButAiapun ypm syuened ur pasn s1 Srup su)

8 PUe ‘y ‘7 Syoem Je Buniojiuow [

Buyonuop

(ie) 09 =

$3oe JUIO] =
BIWRSUNIFAAH =
SIBULBP SAHSUSSC0U] =
Ysey w

spyeday =

Jesdn [eunsajuionsen

SUOIORDY BSIIAPY
(83093 2pis

{vzd)
apluieuIzeIAg

Bnig
S1S0{noJagN}
“luy




LO/v0/Z) pasiaey

59 FSRISIY S1SONIIAYNL JO JUIWILIsL TYONYIN AVED0Ud SISOTNRIEILNL YROZINY

9002 '€ AN passadoy WY XepuyLnoalco/sana/qyaoD opo M f-dly

e S|geiieny ' LQOZ JSAWSAON *LODT JBdWwancN parepdn Tels gap uoheuuls sisonosadn,] $o votsingl (000z) SISoraseqn L Uo WinawIng 4o

"25BIsIp g Jo Jusunean (L Jejdeys Uj "SUDRERDIDaL 91 -jue SUISMY 1§ 9. "0aD 9E/-5E{LE "ON)ZEIE00Z MW SOIRIS PAjUM—UONRIBIUL SISOINDIAGN] JUSYE] JO JUBLLIEDI) 10}

aplweuzelAd pue uidwelu jo asn sy} jsurebe suonepusUILIODa] DON/ABID0S JIDBINY | UBILIBUY PISINSL PUE BIEP JUSAS SSIDARY :aepdn 007 'sZ2—6 1:{L L-4Y 'ON}ZS'S00Z HANN
“SISOIMBIBGN] JO JUSWRR ] YSA] DA 'SLV (688 ‘67—07:{0-1d "ON) 6¥-D00Z HANAN ‘UOIRBUI SISOIN2Ieqn] JUSie] jo Jaweal) pue Bugsel winaseqn) pajebie) ~0QD 1$80IN0g

"uguadel = | 4 [idweu = Jp unnGell = g-y sioquu esesiond = S|4 eplueulzeiid = y7d 'siopGiyul asejducsues) 9s19a9) 9pIsoaonuucy
= S| LHNN ‘PIZBIUOSE = HNJ 'Sruia ADUSIljapountl Uetny = AJH ‘(oINqUEY? = g3 ‘osese)sUBLouILE sjepedse = | Sy ‘9SEI0JSUBLOUILIE SUILE|E = |y ‘SUCREINSIQYE J0 SUORILLSQ
(vzd “4rd ‘HND
@rageiy
anoqe sbrup {dr4 pue KND
[ENPIAIPUL JAPUN SJUSWWOD 995 @9jewe)ry
Fouapunsul [BuS] UM Sjualied «
SUYIUOW Z< 10} §INT Buinsosl susied =
By/Bur 5z—-51< sesop Bunje} sjuaned =
10} PAPUSUILIOI3S §1 UOGBUIULIOSID
"Ayioixo) [ensia Jo suBis Aue a1e asal) i ApuatieuLad Jojoo pue Ajnoe |ensia 1o Bunss) Alquop
pue Ajejeipailiiul penujuossip aq plnoys gng
BJBWOJ00S 0 LOSIA paun|q Bupnjout
‘uoisia Ul abueys ‘sastieqinisip lensia sjgqissod Buipiebas pauonssnb
e aouauadxa Lauy it Ajjeipatuw 21Ul yeay ognd Jo 2 pinous sjusned psia ALJuow yoes Jy
uepisAyd JIgy) 108102 0] PRJINIISU| 89 PINOYS Sjuaned
$}s9) plepuels
‘Aseiedas J2U10 Jo (8159] BIRUIYS]) UOTRUILILDSIP JOj0D Ysey = {gwa)
248 yoes yodU !|esieiun aq Aew snunau ando pue (Heyd uajjeus) AUnoe [ensia Jo s1sa) aulsseq spunau o3d0 = |olnquuey)y

Bnig

SUOHORSY ASIIADY sIso|na4aqn}
SUBLWOY Buojuop [s109)7 apIg Wy




Response to Treatment

For consultation regarding a patient's response to treatment, contact 602-
364-4750.

For patients whose sputum cultures are positive before treatment, the best way to
measure the effectiveness of therapy is to obtain specimens for culture at least monthly
until the cultures convert to negative. Patients with multidrug-resistant tuberculosis
(MDR-TB) should have cultures performed monthly for the entire course of treatment.

In some cases, a patient may not be able to produce a sputum specimen after two
months of treatment. If the patient has improved clinically and has shown chest
radiograph improvement, treatment may be continued as if the patient had a negative
sputum specimen at tiwo months.

Radiographic evaluations during freatment are of less importance than sputum
evaluation. However, a chest radiograph at completion of treatment provides a baseline

for comparison with future films.

Patients whose cultures have not become negative or whose symptoms do not resolve
despite three months of therapy should be reevaluated for potential drug-resistant
disease, as well as for potential failure to adhere to the regimen. If the patient is
receiving self-administered therapy, the remainder of treatment should be directly

observed.

If drug susceptibility results show resistance to any of the first-line drugs or
if the patient remains symptomatic or smear- or culture-positive after three
months, a tuberculosis (TB) medical expert should be consulted. Contact
the Arizona Department of Health Services, TB Control Section at 602-

364-4750 immediately.

In patients with negative sputum cultures before treatment, the major indicators of
response to therapy are the chest radiograph and clinical evaluation. The intervals at
which chest radiography should be repeated depend on the clinical circumstances and
the differential diagnosis that is being considered, but usually should be no more than
every three months, If the radiograph does not improve after the patient has received
three months of treatment, the abnormality may be the result of either previous {not

current) TB or another process. ™
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Completion of Therapy

A full course of therapy (completion of treatment) is determined more accurately if the
total number of doses ingested is taken into account, as well as the duration of therapy.
If there are no interruptions in drug administration, six months is usually the minimum
duration of treatment and accurately indicates the amount of time in which drugs are
given. However, in human immunodeficiency virus (HIV)-negative, culture-negative
patients, treatment for four months may be adequate if there is clinical or radiographic
improvement and no other etiology identified.?

For consultation regarding the treatment of tuberculosis (TB} in a patient
with negative cultures, contact the local heaith department, TB Control
Section.

In some cases, either because of drug toxicity or nonadherence to the treatment
regimen, the specified number of doses cannot be administered within the targeted
period. In such cases, the goal is to deliver the specified number of doses within a
recommended maximum time. For example, for a six-month daily regimen, the total
doses should be administered within nine months of beginning treatment. If treatment is
not completed within this period, the patient should be assessed to determine the
appropriate action to take, such as continuing treatment for a longer duration or
restarting treatment from the beginning.

Treating a patient for a defined duration, without accounting for the number
of doses taken, can result in undertreatment.

Interruptions in treatment may have a significant effect on the duration of therapy.
Reinstitution of treatment must take into account the extensiveness of the disease (e.g.,
cavitary versus noncavitary disease on chest radiograph, smears and cultures,
immunologic status), the point in time when the interruption occurred, and the duration of
the interruption. In general, the earlier in treatment and the longer the duration of the
interruption, the more serious the effect and the greater the need to restart therapy from

the beginning.”’

For consultation regarding completion of therapy or considerations for
retreatment, contact the local health department, TB Control Section.
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Post-Treatment Evaluation

Routine follow-up after completion of therapy is not necessary for patients with a
satisfactory and prompt bacteriologic response to a six- or nine-month regimen that
inctuded both isoniazid and rifampin.

The table below describes the clinician’s responsibilities at completion of therapy for
cases in which the organisms are drug-susceptible and drug-resistant.

Table 9: CLINICIAN'S RESPONSIBILITIES AT COMPLETION OF THERAPY

Drug Susceptibility Clinician's Actions

Drug-susceptible Instruct the patient to promptly report the development of any symptoms, particularly
organisms prolonged cough, fever, or weight loss.

Organisms resistant to Individualize follow-up evaluation.??

isoniazid, rifampin, or

hoth

For consultation regarding post-treatment evaluation, contact the local
health department, TB Control Section.
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Treatment in Special Situations

Treatment of tuberculosis (TB) in the following situations requires a high level of
expertise or close consultation with an expert to provide appropriate management:

s Drug-resistant TB
»  Human immunodeficiency virus (HIV) infection
» liver disease
« Renal insufficiency and end-stage renal disease (ESRD)
= TB associated with tumor necrosis factor-alpha (TNF-a) antagonists
« Culture-negative pulmonary TB
v Extrapulmonary TB
»  Pregnancy and breastfeeding
» TBin children

For consuitation regarding treatment in the following situations, contact the
Arizona Department of Health Services, TB Control Section at 602-364-
4750.

Drug-Resistant Tuberculosis

Treatment of TB caused by drug-resistant organisms should be provided
by, or in close consultation with, an expert in the management of these
difficult situations. Second-line regimens often represent the patient's last
hope for being cured, and inappropriate management can have life-
threatening consequences.®

Drug resistance is proven only by drug-susceptibility testing performed in a competent
laboratory. A patient with a strain of Mycobacterium tuberculosis resistant to both
isoniazid (INH) and rifampin (RIF) has mulfidrug-resistant TB (MDR-TB). Refer MDR-TB
patients immediately to a specialist or seek consultation with a specialized treatment

center.?

Acquired drug resistance usually develops when an inadequate drug regimen is
prescribed (e.g., inappropriate drugs or insufficient dosage) or when there is a combined
failure of both the patient and the provider to ensure that an adequate regimen is taken.
A patient with acquired drug resistance may transmit his or her strain to others, who may
then develop primary drug-resistant TB.?
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For consultation regarding the treatment of drug-resistant TB, contact the
Arizona Department of Health Services, TB Control Section at 602-364-

4750.

Resources

»  ATS, CDC, IDSA. “Tréatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:11-12,
68-70). Available at: http://iwww.cdc.gov/mmwr/PDF/rr/rr6211.pdf .

= CDC. “Drug-Resistant Tuberculosis” (TB Elimination Fact Sheet; accessed April 23,
2007). Available at: http://www.cdc.gov/tb/pubs/TBfactsheets.htm .

Human Immunodeficiency Virus Infection

Management of HIV-related TB is complex and requires expertise in the management of
both HIV disease and TB. Because HIV-infected patients often take numerous
medications, some of which interact with antituberculosis medications, clinicians are
strongly encouraged to consult with experts who treat HIV-related TB.

It is especially important to use directly observed therapy (DOT) and other adherence-
promoting strategies with patients with HIV-related TB. -

The following are contraindicated in HIV-infected patients:
» |soniazid-rifapentine (INH-RPT) once weekly

«  Twice-weekly rifampin (RIF)- or rifabutin (RFB)-based regimens in
patients with CD4+ cell counts of less than 100 per microliter ?°

Patients with HIV-related TB may experience a temporary exacerbation of
symptoms, signs, or radiographic manifestations (paradoxical reactions) of
TB while receiving antituberculosis treatment.*

Resources

» ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11}.9, 50—
55). Available at: hitp://www.cdc.gov/immwr/PDF/rr/ri5211 pdf .

« ATS, CDC. “Notice to Readers: Updated Guidelines for the Use of Rifamycins for the
Treatment of Tuberculosis among HIV-infected Patients Taking Protease Inhibitors
or Nonnucleoside Reverse Transcriptase Inhibitors” (MMWR 2004;53[No. 2]:37).
Available at: http://www.cdc.gov/immwr/PDE/wk/mm5302.pdf .

»  CDC. Self-Study Modules on Tuberculosis (Division of Tuberculosis Elimination Web
site; 1999). Available at: hitp:/fwww.phopo.cde.gov/phinftbmodules/Defauit.him .

ARIZONA TUBERCULOSIS PROGRAM MANUAL Treatment of Tuberculosis Disease 631

Revised 12/04/07



s CDC. “Treatment of Drug-Susceptible TB in HIV-Infected Persons” (TB Elimination

Fact Sheet, March 2003). Available at:
http:/fwww.cdc.gov/tb/pubsitbfactsheets/treatmentHiVpositive. htm

« CDG. “Treating Opportunistic [nfections Among HIV-exposed and infected Children”
(MMWR 2004;53[No. RR-14]). Available at: '
http:/fwww.cde.govimmwr/PDF/rr/ir5314.pdf .

Liver Disease

Management of TB in patients with unstable or advanced liver disease is difficult. The
likelihood of drug-induced hepatitis may be greater in these patients. The implications of
drug-induced hepatitis for patients with marginal hepatic reserve are potentially serious,
even life-threatening. Also, fluctuations in the biochemical indicators of liver function
(with/without symptoms) related to the preexisting liver disease confound monitoring for

drug-induced hepatitis.?®

For all patients with preexisting liver disease, frequent clinical and
laboratory monitoring should be performed to detect drug-induced hepatic

Resources

» ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:11, 65).
Available at: hitp://www.cde.govimmwr/PDFE/ir/rr5211.pdf .

For consultation regarding patients with preexisting liver disease, contact
the Arizona Department of Health Services, TB Control Section at 602-
364-4750.

Renal Insufficiency and End-Stage Renal Disease

Renal insufficiency complicates the management of TB because some antituberculosis
medications are cleared by the kidneys. Management may be further complicated by the
removal of some antituberculosis agents via hemadialysis. To facilitate DOT (three times
per week) and avoid premature removal of the drugs, administer all antituberculosis
drugs immediately after hemodialysis.*

Resources

« ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:10-11,
63-65). Available at: http://www.cde.gov/mmwr/PDF/ri/rr6211.pdf .
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Tuberculosis Associated with Tumor Necrosis Factor-
Alpha Antagonists

TB is a potential consequence of treatment with tumor necrosis factor-alpha (TNF—G)
antagonists such as the following:

» Infliximab (Remicade®)
« Etanercept (Enbrel®)

»  Adalimumab (Humira®)

These drugs work by blocking TNF-a, an inflammatory cytokine, and are approved for
treating rheumatoid arthritis and other selected autoimmune diseases. Blocking TNF-a
can allow TB disease to emerge from latent TB infection (LTBI). Healthcare providers
should take steps to prevent TB in immuncecompromised patients and remain vigilant for
TB as a cause of unexplained febrile illness.*

Patients should be screened for risk factors for M. tuberculosis infection
and tested for infection before initiating immunosuppressive therapies,
including TNF-a antagonists.®

Resources

«  CDC. “Tuberculosis Associated with Blocking Agents against Tumor Necrosis
Factor-Alpha—California, 2002-2003" (MMWR 2004,53[No. 30]:83-686). Available
at: http:/iwww.cde.gov/immwr/preview/mmwrhtmi/mm5330a4.htm .

Culture-Negative Pulmonary Tuberculosis

A diagnosis of TB should not be ruled out if M. tuberculosis cannot be isolated from
persons suspected of having pulmonary TB on the basis of clinical features and chest
radiographic examination. Alternative diagnoses should be carefully considered and
further appropriate diagnostic studies undertaken in persons with apparent cuiture-

negative TB.*

A diagnosis of culture-negative pulmonary TB can be made if all the following conditions
are met:
« Initial acid-fast bacilli (AFB) smears and cultures are negative.

» Clinical or radiographic fesponse oceurs within two months of initiation of therapy.

« No other diagnosis has been established.®
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After the initial phase (first two months), continue treatment with an additional two
months of isoniazid and rifampin during the continuation phase to complete a total of
four months of treatment.* However, HIV-infected patients with culture-negative
pulmonary TB should be treated for a minimumn of six months.*

For consultation regarding the treatment of TB in a patient with negative
cultures, contact the local health department, TB Control Section.

Resources

«  ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:10, 61).
Available at: hitp/iwww.cde.govimmwr/PDEA/r5211.pdf .

Extrapulmonary Tuberculosis

The basic principles for treating pulmonary TB also apply to extrapulmonary forms of the
disease. The addition of corticosteroids is recommended for patients with TB pericarditis
and TB meningitis. Recommendations concerning duration of therapy are as follows:

» Use a six-month course of therapy for TB involving any site.>” Exceptions: For bone
or joint TB, use a six- to nine-month regimen.* For the meninges, use a 9- to 12-
month regimen.*®

» Consider prolonging therapy for patients with TB in any site that is slow to respond.®
Note: Affected lymph nodes may enlarge while patients are receiving appropriate

therapy or after treatment has ended without any evidence of bacteriological relapse. On
occasion, new nodes can appear during or after treatment as well.*!

For consuitation to discuss length of treatment, contact the local heaith
department, TB Control Section.

Resources

»  ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:10, 56—
61). Available at: http://www.cdc.govimmwi/PDE/rr/rr§211.pdf .

» Division of Tuberculosis Elimination. Fact Sheets (Division of Tuberculosis
Elimination Web site; accessed February 2007). Available at:
http://www.cde.gov/tb/pubs/T Bfactsheets.htim .

« CDC. Self-Study Modules on Tuberculosis (Division of Tuberculosis Elimination Web
site; 1999). Available at: hitp://www.phppo.cde.gov/phtn/tbmodules/Default.htm .
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Pregnancy and Breastfeeding

Because of the risk of TB to the fetus, treatment in pregnant women should be initiated
whenever the probability of maternal disease is moderate to high. The initial treatment
regimen should consist of isoniazid (INH), rifampin (RIF), and ethambutol (EMB). As
pyrazinamide (PZA) generally is not included in the initial treatment regimen, the
minimum duration of therapy is nine months. Although these drugs cross the placenta,

they do not appear to have teratogenic effects.

Breastfeeding should not be discouraged in women being treated with first-line
antituberculosis agents because the small concentrations of drugs in breast milk do not
produce toxicity in the nursing newborn. Conversely, drugs in breast milk should not be
considered an effective treatment for TB in a nursing infant.**

Pyridoxine supplementation (25 mg/day) is recommended for all women taking INH who
are either pregnant or breastfeeding.*

Resources

»  ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]:11, 62—
63). Available at: hitp://www.cdc.gov/immwr/PDF/rr/rr5211.pdf .

= CDC. Ssff-Study Modules on Tubercufosis (Division of Tuberculosis Elimination Web
site; 1999). Available at: hitp:/iwww.phppo.cdc.goviphtn/tbmodules/Default.htm .

Tuberculosis in Children

A pediatric patient is a person below six (6) years of age.

Because of the high risk of disseminated TB in infants and children
younger than 5 years of age, treatment should be started as soon as the
diagnosis of TB is suspected.** '

The following recommendations have been developed for children:

« Regimens recommended for infants, children, and adolescents with TB are generally

the same as those for adults.
Exception: Ethambutol (EMB}) is not used routinely in children.®

» Duration of treatment in children is six months.
Exception: For disseminated disease and TB meningitis, use a 9- to 12- month
regimen.*® For other exceptions, refer to “Duration of Treatment” in the “Treatment
Regimens and Dosages” topic in this section. '

»  DOT should always be used in treating children.*’

Due to the difficulty of isolating M. tuberculosis in a child with pulmonary TB, the choice
of drugs for the child is frequently guided by the drug susceptibility test resuits of the
presumed source case. If drug-resistant TB is suspected or the source case isolate is
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not available, specimens for microbiological evaluation should be obtained via early
morning gastric aspiration, bronchoalveolar lavage, or biopsy.*®

Resources

= ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003,;52[No. RR-11]:9-10,
55-56). Available at: hitp://mww.cdc.gov/immwr/PDF/rr/rr5211.pdf .

r  CDC. Self-Study Modules on Tuberculosis (Division of Tuberculosis Elimination Web
site; 1999). Available at: hitp://www.phppo.cdc.gov/iphtn/tbmodules/Default.htm .

* Francis J. Curry National Tuberculosis Center. Pediatric Tuberculosis: An Online
Presentation (Francis J. Curry National Tuberculosis Center Web site; 2007).

Available at; hitp://www.nationaltbcenter.edu/pediatric th/ .
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Resources and References

Resources
= ATS, CDC, IDSA. “Treatment of Tuberculosis” (MMWR 2003;52[No. RR-11]).
Available at: http://www.cdc.gov/mmwr/PDE/ir/rr5211.pdf .

« CDC. Core Curriculum on Tuberculosis (2000) [Division of Tuberculosis Elimination
Web site]. November 2001. Available at
hitp://www.cdc.qov/tb/pubs/corecurr/defauit.him .

»  CDC. Self-Study Modules on Tuberculosis (Division of Tubercuiosis Elimination Web
site; 1999). Available at; hitp://www.phppo.cdc.dov/phin/tbmodules/Defauit.htm .
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