Tuberculosis: Which drug
regimen and when

Early treatment can prevent mortality, but there are
differences in treating latent vs active TB. This resource—
with drug reference charts—can guide your care.

PRACTICE
RECOMMENDATIONS

> Obtain a problem-focused
history and physical, as well
as chest radiography, to rule
out active pulmonary
tuberculosis (TB) before
initiating treatment for
latent tuberculosis

infection (LTBI).

) Prescribe isoniazid
5mg/kg/d (10 mg/kg/d in
children) up to a

maximum dose of

300 mg/d for 9 months for
most patients with LTBI.

> Ensure that directly
observed therapy is used for
all patients with active TB,
as well as for select
high-risk cases of LTBI.

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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CASE » Mitchell J, age 62, comes to see you because he’s had
a cough with increasing dyspnea for a month. Mr. J has never
smoked but has type 2 diabetes mellitus. He also tells you that
over the past month, he’s had occasional night sweats and has
lost 8 pounds, although he’s not changed his diet. During the
past week, he's noticed blood-tinged sputum. Physical examina-
tion reveals a thin, chronically ill appearing man with an oral
temperature of 100.6°F and mild tachypnea. You order a com-
plete blood count, chest x-ray, and metabolic profile, admin-
ister a tuberculin skin test (TST), and initiate levofloxacin
500 mg/d for a presumed bacterial pneumonia. His lab work
reveals mild leukocytosis and hyperglycemia, and the chest
x-ray shows a left upper lobe infiltrate. The TST reaction—4 mm
50 hours after placement—was negative.

Mr. J returns a week later and says he feels worse. Your
examination reveals worsened tachypnea, with tachycardia and
crackles over the left upper lung fields.

How would you proceed with his care?

ore people die of tuberculosis (TB) each year than
M any other infectious disease except human im-

munodeficiency virus (HIV)/acquired immuno-
deficiency syndrome. In 2013, an estimated 9 million people
worldwide developed active TB and 1.5 million died of the
disease.! Many of these deaths could have been prevented if
patients had received a diagnosis and treatment during the la-
tent phase (when the patient was infected, but had no active
disease), or as soon as the patient developed active disease. In
this article we describe treatment for both latent and active TB.

Before treating latent TB infection,

first rule out active TB

Patients with latent tuberculosis infection (LTBI) have a 5% to
10% lifetime risk of developing active TB disease.”> Treatment
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Assess patients
with latent TB
infection

for signs

of active TB,
such as
weight loss,
unexplained
fever, night
sweats, or
hemoptysis.
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of LTBI can reduce this risk to 1% to 2%.?

Although not the focus of this article, di-
agnosis of LTBI is made by using either a TST,
in which the patient receives an intradermal
injection of purified protein derivative and
the size of the skin induration is measured
48 to 72 hours after administration, or an in-
terferon-gamma release assay (IGRA), which
requires a blood draw. After receiving a posi-
tive test result for LTBI, the next step is to
rule out active TB.* This is necessary because
the primary treatment regimen for LTBI in-
volves only one drug, whereas treating active
TB with one drug is strongly associated with
treatment failure and future resistance to that
drug’

To rule out active TB, perform a brief,
problem-focused history and physical, and
obtain a chest x-ray.* Pertinent findings that
suggest active disease include:

o any history of recent weight loss, unex-
plained fever, night sweats, cough or he-
moptysis

« fever or any unexpected lung findings on
physical exam

o any parenchymal infiltrates on chest x-
ray. (Granulomas and scarring may be
signs of previously healed TB infection,
but do not indicate active TB.)

Any of these findings should prompt
a further investigation to either confirm or
definitively rule out active TB disease. In the
absence of these findings, the physician may
proceed with treatment for LTBI.

Latent TB infection treatment:

Isoniazid alone, or another regimen?
The current preferred regimen for most pa-
tients with LTBI is 9 months of isoniazid
(INH) 5 mg/kg/d (10 mg/kg/d in children)
up to a maximum of 300 mg/d. This regimen
has been recommended by the Centers for
Disease Control and Prevention (CDC), the
American Thoracic Society, and the Infec-
tious Diseases Society of America.®* However,
there are 3 other CDC-recommended LTBI
treatment regimens that include INH, INH
plus rifapentine (RPT), or rifampin (RIF)
for 6, 3, or 4 months, respectively (TABLE 1).5
These other regimens may be considered

under certain circumstances. For example,
INH and rifapentine might be used to treat an
otherwise healthy patient who has had recent
exposure to an individual with active, conta-
gious TB.

1 If the patient is pregnant. INH is a
pregnancy category C drug. Treatment for
LTBI during pregnancy is generally regarded
as safe and should be strongly considered if
the patient has risk factors for progression to
active TB, such as a recent exposure to some-
one with active TB.” In otherwise healthy
patients, treatment for LTBI may be deferred
until after delivery.

Take steps to avoid
complications of drug therapy
Drug-induced hepatitis is the primary ad-
verse effect of INH treatment. Risk increases
with age, previous hepatic injury, or concom-
itant use of other hepatotoxic medications.
The risk is very small (<0.1%) for healthy
children but may be over 10% for adults with
multiple risk factors.® Hepatitis is generally
preceded by asymptomatic elevation of liver
function tests (LFTs), which is much more
common than clinical hepatitis.
Baseline LFTs should be obtained in pa-
tients who:
o have underlying liver disease, such as
hepatitis B or C°
e consume 22 alcoholic drinks daily or
>5 drinks at a time on any occasion
o take other medications with potential
hepatotoxicity, such as statins
 have HIV infection"
e are pregnant or postpartum.

If a patient being considered for INH
treatment has not had serologic testing
for HIV, hepatitis B, or hepatitis C, these
tests should be done prior to initiating
INH. LFTs should be monitored every 1 to
2 months during INH therapy for patients
who have 21 of these conditions and normal
baseline LFTs. If baseline transaminases are
>3 times the upper limit of normal, treatment
for LTBI should probably be withheld, though
might be considered in those whose LFTs return
to normal after withdrawal of a modifiable risk
factor, such as alcohol or a statin medication.

After beginning LTBI treatment, patients
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TABLE 1

Latent TB infection treatment regimens®

Drug(s) Dosing interval/dosage

Minimum
doses required

Duration of
treatment (mo)

Isoniazid

Daily (self-administered). Adults: 5 mg/kg. 9 270
Children: 10 mg/kg. Maximum dose: 300 mg

Twice weekly by DOT. Adults: 15 mg/kg.
Children: 20 mg/kg. Maximum dose: 900 mg

76

Isoniazid

300 mg

Daily (self-administered). Adults: 5 mg/kg. 6 180
Children: not recommended. Maximum dose:

900 mg

Twice weekly by DOT. Adults: 15 mg/kg.
Children: not recommended. Maximum dose: 52

Isoniazid and

rifapentine >12 years:

Isoniazid: 15 mg/kg rounded up to the nearest
50 or 100 mg. Maximum dose: 900 mg

Rifapentine: 10-14 kg: 300 mg; 14.1-25 kg:
450 mg; 25.1-32 kg: 600 mg; 32.1-49.9 kg:
750 mg; =50 kg: 900 mg maximum

Once weekly by DOT. Adults & children age 3 12

Rifampin
Maximum dose: 600 mg

Daily (self-administered). Adults: 10 mg/kg. 4 120

DOT, directly observed therapy; TB, tuberculosis.

should be monitored regularly for signs and
symptoms of hepatitis, including anorexia,
nausea, abdominal pain, icterus, and dark
urine, and LFTs performed if these develop.
If during treatment transaminases increase
to >3 times normal in a symptomatic patient
(or >5 times normal in an asymptomatic pa-
tient), INH should be stopped and generally
not resumed, even after LFTs return to nor-
mal. (Such patients would be considered to
have partially treated LTBI, and their phy-
sicians should be alert to signs and symp-
toms of active TB, such as unexplained fever,
weight loss, or blood-tinged sputum, during
subsequent patient encounters.)

I Peripheral neuropathy is a less com-
mon adverse effect of INH. It occurs in up to
2% of patients and is caused by interference
with vitamin B6 (pyridoxine) metabolism.
It can be prevented by supplementation
with pyridoxine 25 to 50 mg/d. Vitamin B6,
however, does not prevent INH-induced
hepatotoxicity.

N JFPONLINE.COM

1 Noncompliance is a concern with INH
therapy because treatment typically requires a
9-month course of daily medication." Patients
for whom compliance is likely to be an issue
might be considered for a 3-month, 12-dose
course of once-weekly, directly-observed ther-
apy (DOT) with INH and RPT administered by
a public health agency. (See “Which patients
with TB should receive directly observed ther-
apy?” on page 32."*'*) A randomized, open-
label trial involving nearly 8000 patients in
4 low-risk countries found this regimen was
as effective as 9 months of self-administered
INH." The CDC has published recommenda-
tions for using this regimen.'®

Suspect active TB?

Don’t wait for cultures to begin Tx
Unlike LTBI, for which the results of diagnos-
tic testing are available within a few days, ac-
tive TB is diagnosed by culture, which may
take as long as 6 to 8 weeks. However, if you
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Patients with
latent TB
infection who
are receiving
isoniazid should
be monitored
regularly for
signs and
symptoms

of hepatitis.
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Don’t wait to
receive culture
results to initiate
treatment

in a patient you
suspect may
have active TB.
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TABLE 2

When to consult an infectious disease specialist®*

Obtain a consultation with an infectious disease specialist for any patient you suspect has active

tuberculosis and who:

e is HIV-positive

¢ has extrapulmonary tuberculosis

e has serum transaminase levels >3 times higher than normal before or during treatment

e is not responding to treatment

¢ has resistance to isoniazid or rifampin on initial cultures

¢ has persistently positive cultures 2 months after beginning treatment

¢ has negative cultures but has responded to treatment

HIV, human immunodeficiency virus.

suspect your patient has active TB, do not
delay treatment while waiting for culture
results, or defer treatment for a patient who
has a negative acid-fast bacilli (AFB) smear
or rapid nucleic acid amplification test.!”
These 2 tests, which are routinely performed
during TB cultures, look for other evidence
of the presence of TB bacilli; they are not as
accurate as cultures, but results are available
within days. Likewise, a negative TST or IGRA
should not prevent empiric treatment for ac-
tive TB. Treatment for active TB should be
begun empirically based on risk factors and
clinical presentation, and can be modified or
stopped if cultures are negative, the patient
fails to improve, or an alternative diagnosis is
found to explain the patient’s symptoms.
Rapid testing for evidence of active TB
disease—as well as resistance to medica-
tions commonly used to treat TB—can be
performed using newer modalities such as
MODS (Microscopic-Observation  Drug-
Susceptibility)'®'® or Xpert MTB/RIF* test-
ing. However, these tests are not available in
many hospitals, and culture and drug sensi-
tivity testing remain the gold standard.?!

CASE P Mr. J's clinical history and chest x-ray
findings are highly suggestive of active TB. It
was not unreasonable to initially treat him for
a bacterial pneumonia, although fluoroquino-
lones should be used cautiously in this setting,
because they are one of the most effective
second-line drugs for TB, and using them as a

single agent will often invoke drug resistance.
Because he failed to respond to treatment
for bacterial pneumonia and his presenta-
tion suggests TB or another serious cause of
nonresponsiveness to standard treatment for
community-acquired pneumonia (CAP), you
admit him to the hospital.

Treatment for active TB

requires multiple drugs in 2 phases
While all family physicians should suspect
active TB in appropriate clinical situations
and be comfortable with obtaining cultures
and initiating empiric treatment, most will
want to seek consultation with an infectious
disease (ID) specialist especially in the sce-
narios listed in TABLE 2.5* Delayed or inap-
propriate treatment of active TB remains a
major public health problem and cause of
multidrug-resistant TB. Inappropriate treat-
ment has been shown to be associated with
a 27-fold increase in treatment failure.”® TB
treatment guidelines are available from the
CDC,* World Health Organization,” and In-
ternational Union Against Tuberculosis and
Lung Disease.?

Appropriate treatment requires the use
of multiple medications administered in
2 phases. In the initial phase, a patient with
suspected TB should begin 4 drugs—usually
INH, RIF, ethambutol (EMB), and pyrazin-
amide (PZA)—for 2 months."??” The daily pe-
diatric and adult doses and common adverse
effects of these medications are summarized
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TABLE 3

The 4 most commonly used drugs for active TB**

Drug* Daily pediatric dose Daily adult dose | Common adverse effects
Isoniazid 10-15 mg/kg 5 mg/kg Elevated LFTs/hepatitis
(INH) (max: 300 mg/d) (max: 300 mg/d) el e
Rifampin 10-20 mg/kg 10 mg/kg Orange-colored tears, urine, sweat
(RIF) (max: 600 mg/d) (max: 600 mg/d) Pruritus
Gl symptoms
Elevated LFTs/hepatitis
Rifampin accelerates the
metabolism of several other drugs,
which may reduce the efficacy
of concomitant medications
Ethambutol 15-20 mg/kg 15 mg/kg Decreased red-green color
(EMB) (max: 1000 mg/d) (max: 1600 mg/d) | discrimination
Optic neuritis
Pyrazinamide 15-30 mg/kg 20 mg/kg Elevated LFTs/hepatitis
(PZA) (max: 2000 mg/d) (max: 2000 mg/d) Arthralgias
Rash

Gl, gastrointestinal; LFT, liver function test.

* All of these drugs are available as a tablet and/or capsule; isoniazid also is available as a syrup.

in TABLE 3.2 Although most cases of TB can be
adequately treated with 2 drugs to which the
organism is susceptible, 4 drugs are used ini-
tially while awaiting drug sensitivity test results
because of the risk of inadequately treating a
strain of drug-resistant TB. Before beginning
these medications, a chest x-ray, LFTs, HIV
antibody test, hepatitis B and C serologies, a
serum creatinine, and complete blood count
should be obtained in all patients.® If EMB is
prescribed, the patient should also undergo
testing for red-green color discrimination, be-
cause red-green color vision disturbance is a
potential adverse effect of this medication.

All 4 drugs may be administered as a
single daily dose, and may be taken togeth-
er.? They are ordinarily given either daily
for 8 weeks, or daily for 2 weeks followed by
a twice-weekly schedule for the remaining
6 weeks in higher doses, although the twice-
weekly dose of RIF is the same as the daily
dose. All are pregnancy category C, although
for active TB, the benefit of treatment is al-
most always greater than the potential harm.

The continuation phase of treatment

N JFPONLINE.COM

starts at 8 weeks, when the results of initial
cultures and drug sensitivity tests should
be available to guide therapy. A second set
of cultures and AFB smears is obtained at
8 weeks to document clearing of the initial
infection and guide duration of the continu-
ation phase. If the initial culture was posi-
tive for Mycobacterium tuberculosis and the
organism was sensitive to both INH and
RIE these 2 drugs should be continued for
another 4 months (for a total of 6 months of
treatment). PZA and EMB may be stopped at
2 months if the organism is sensitive to both
INH and RIE Thus, for most patients with ac-
tive TB, the standard regimen will be 4 drugs
for 2 months, then 2 drugs for 4 months.?

When should the standard
treatment regimen be modified?

If the second set of cultures obtained
2 months after beginning drug treatment is
positive and there was cavitary disease on
the initial chest x-ray, the continuation phase
should be extended by 7 months (for a total
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If a patient with
active TB has
persistently
positive cultures
and cavitary
disease on an
initial chest
X-ray, treatment
should be
extended to

9 months.
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Who should receive
directly observed
therapy?

Directly observed therapy (DOT) is
preferred for certain high-risk patients
with latent tuberculosis infection (LTBI),
including those who are younger than

5 years of age, test positive for human
immunodeficiency virus, are receiving
immunosuppressive therapy, have chest
radiography evidence of healed TB, have
recently converted to active TB status
while receiving serial TB testing, or have
recently been exposed to active TB."?

Treatment for active TB should always be
given by DOT." Because DOT is labor-
intensive, twice-weekly dosing is usually
preferred.™

of 9 months of treatment).* If a patient has
either cavitary disease or persistently posi-
tive cultures (but not both), then the length of
therapy is determined on an individual basis
in consultation with an ID specialist.

Should a patient’s cultures show resis-
tance to any of the first-line drugs, obtain con-
sultation with an ID specialist. Treatment of
multidrug-resistant TB (resistant to INH and
RIF) and its subset, extensively drug-resistant
TB (resistant to INH and RIF, plus any fluoro-
quinolone, plus either an aminoglycoside or
capreomycin) requires prolonged courses of
therapy with multiple drugs administered by
DOT‘31,32

If at any point during treatment a patient
shows clinical deterioration that’s believed to
be due to a resurgence of his or her TB dis-
ease, obtain a new set of cultures and, in con-
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