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“atypical mycobacteria”. The most common atypical chronic lung diseases.
mycobacteria that cause disease in the United States are This  chapter focuses on the Dbacteriology,
Mycobacterium avium complex (MAC), Mycobacterium pathophysiology, epidemiology, common disease states,
Sortuitum complex, and Mycobacterium kansasii. diagnostic ~ principles, and  pharmacotherapeutic
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. . . . M. tuberculosis, atypical mycobacteria typically take 2 or
AbbreV|at|ons in th|s more weeks to grow on standard agar. Some confusion
exists regarding the taxonomy of rapid-growing
C hapter mycobacteria. Mycobacterium chelonae and M. abscessus
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ability to produce visible growth on standard agar used for identification techniques, a relatively high specificity (some
mycobacterial culture within 1 week. In contrast to other bacteria, most notably Nocardia species, also can

Gangadharam PR. Microbiology of nontuberculosis mycobacteria. Semin Respir Infect 1996;11:231-43.
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appear acid-fast), the provision of a crude quantitative
estimate, and usefulness in following the success of
antimycobacterial therapy. However, there are limitations
of acid-fast smears. Among these, the smear cannot
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growth on solid agar or certain broth media. When the
growth on culture is sufficient, results from each assay are
available within a few hours.

Other applications are rapidly advancing the sensitivity,
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20ther notable slow-growing mycobacteria, such as M. gordonae and M. terrae, are questionable pathogens.

Somoskovi A, Mester J, Hale YM, Parsons LM, Salfinger M. Laboratory diagnosis of nontuberculous mycobacteria. Clin Chest Med 2002;23:585-97.
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Table 1-2. Common Atypical Mycobacterium Species
and Notable Sites of Infection

Organism

Sites of Infection

Common

Less Common
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such environments and establish colonization at various
sites. Some mycobacteria, such as MAC, are quite
ubiquitous, whereas others, such as M. kansasii, M. xenopi,
and M. marinum, have significant regional variation.
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alcoholism, or certain occupational exposures. In the
United States, M. kansasii is behind only MAC in the
incidence of pulmonary infection due to atypical
mycobacteria. Mycobacterium kansasii is widespread but
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more predominant in central (Illinois, Kansas, and years of age. Until the past couple of decades,
Nebraska) and southern (Texas, Louisiana, and Florida) M. scrofulaceum was the leading cause of cervical
states than other regions. Its primary environmental source lymphadenitis in children, but MAC has become the
of exposure appears to be aerosolization from water sources, predominant etiological organism in this infection. Many
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amputation if necessary. and skin, bone, and joint infection rarely occur, and
Mpycobacterium scrofulaceum 1is associated primarily dissemination primarily is in severely immunocompromised
with cervical lymphadenitis in immunocompetent or populations.  Other infrequent causes of pulmonary
immunocompromised children, usually between 1 and 10 infection include M. szulgae and Mycobacterium simiae.
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Of the newly discovered, or emerging, slow-growing M. chelonae most commonly presents as disseminated
atypical mycobacteria, Mycobacterium genavense may cutaneous disease with multiple erythematous nodular
garner the most interest, presenting almost exclusively in lesions in no particular pattern. Patients usually are
patients with AIDS and CD4 cell counts of less than immunosuppressed through medical therapy
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In contrast to most of the other cutaneous infections microbiology laboratories rarely include an AFB smear and
caused by atypical mycobacteria, where the presentation is AFB culture media. Therefore, clinicians must clearly order
most often at a site of trauma and often is fairly localized, the proper procedures to be done on the specimens sent to
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the clinical microbiology laboratory, and do so at a time
when the laboratory is properly staffed. Some laboratories
are set up for routine AFB smear and culture of
bronchoalveolar lavage or bronchial biopsy specimens, or
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Table 1-3. Summary of the American Thoracic Society
Guidelines for the Diagnosis of Pulmonary Atypical
Mycobacterial Infection

Clinical criteria
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or fungal infection, should be heightened when patients
present with more subacute or chronic processes. Other
noninfectious etiologies, such as malignancy or other
chronic pulmonary diseases should be ruled out when
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pneumoconiosis, or cystic fibrosis. Physical examination
reveals typical pulmonary findings for pneumonia (e.g.,
rales, decreased breath sounds, and egophony changes).
With the exception of certain parameters that establish
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levels of immunosuppression, general laboratory results at
presentation are of little assistance in providing
differentiation of the etiology for disease.

Radiographic findings may help differentiate among
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positive sputum specimens as discussed in the Bacteriology
section, and this technology should rapidly progress to
include many atypical mycobacteria. When available, it
may be recommended that clinicians heed the results of such
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probes may be able to identify the pathogen within hours,
reducing the traditional lag time for identification by several
days. Nucleic acid amplification processes for the
identification of M. tuberculosis may be placed on smear-
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Skin and Skin Structure Infection

Atypical mycobacteria that commonly cause skin and
skin structure infections are diverse in clinical presentation
and geographic prevalence. Therefore, presumptive
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diagnosis is made primarily through signs and symptoms,
physical examination findings, clinical history, geographic
location, and if available, any preliminary evidence of the
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signs and symptoms, such as persistent fever, fatigue,
malaise, weight loss, and anemia. Gastrointestinal
symptoms of nausea, vomiting, and diarrhea may be present

presence of AFB by pathology, smear, or early culture and indicate gastrointestinal involvement. Multiple organ
repd s e G .. . b o M rrow,
aded onary
sped dence
M. les or
groY ilum,
M. ment,
preg these
only Flying
also nated
pres . as
Path mena,
ients.
Lyn from
I odes,
occl on of
Lyn] , also
imnj 2
affe < with
subi % Fence.
Lyny < s as
unil e fless
sym .8 (i.e.,
tisst £ raise
reso) 8 bveral
enla © ent in
casd > losis;
by % terial
(M. o th as
Eur g and
in d L2 lysis
dise g i take
diag < chain
ofte] 0 and
surg S more
sped = ed.
myd =]
My %
M.t Q
indi ©
com
spre may
drail prtive
com relief,
lining
Dis quate
I tients
shot tably
Tho| erate
mal
orgg , as it
and d for
all bn  of
diss b less

most common by far is MAC. Mycobacterium kansasii is
the second most common pathogen causing disseminated
disease in the United States. Disseminated disease in
patients without AIDS typically presents with nonspecific
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resistance and better outcomes. Directly observed therapy is
not a practical option for most of the atypical mycobacterial
infections because of lack of data linking strict compliance
to outcomes, the lack of data demonstrating rapid ability for
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the organisms to become resistant on substandard therapy,
and the lack of a significant public health threat because of
respiratory transmission (or other mode of transmission).
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for treating tuberculosis when isoniazid is given either
1 or 2 times/day in directly observed therapy. It is less clear
if this is true for treating infections due to atypical

The World Health Organization promotes a “multidrug mycobacteria. ~ For treating atypical mycobacterial
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and in native Alaskans (accounting for 80-90% of the
population in each group). In most other populations, a
slight majority are slow acetylators. Acetylator phenotype
has not been a significant factor in determining outcomes
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mycobacterial infections, including M. tuberculosis,
M. kansasii, MAC, M. malmoense, and M. xenopi.
Bioavailability can be an issue with rifabutin; it is variably
absorbed, with mean bioavailability of about 50% in
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HIV-negative patients and as low as 20% in
HIV-positive patients.  Rifabutin and rifampin are
eliminated primarily through hepatic metabolism, but
rifabutin has a longer half-life (about 40 hours) than

| Buy this Book! I

previously discussed, rifabutin also is a substrate of
CYP3A4 and can be affected by drugs that inhibit or induce
that isoform.
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cases for patients with HIV as long as recommended dose prolonged half-life allows once-a-week regimens. These

adjustments occur. Rifabutin is a modest inducer of
CYP3A4 and can be given with certain protease inhibitors
with appropriate dose adjustment of either drug. As
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drugs have growing roles in treating other atypical
mycobacterial infections, including those caused by
M. kansasii, M. chelonae, M. fortuitum, M. abscessus,
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Table 1-4. Characteristics of Commonly Used Drugs for Treating Atypical Mycobacterial Infections

Drug First-line Therapy  Alternative Therapy Dosage Regimen® Toxicities
Isoniazid M. kansasii 5 mg/kg/day up to 300 mg/day Hepatotoxicity
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affecting several drugs (including warfarin, theophylline,
anticonvulsants, benzodiazepines, protease inhibitors,
estrogens, and certain hydroxymethylglutaryl coenzyme A

reductase inhibitors). Pimozide and terfenadine are
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ascertain because of sparse reports, variability of methods,
and variability of results. Fluoroquinolone’s clinical use in
mycobacterial infections is best documented in regimens
containing ciprofloxacin or levofloxacin for multidrug-
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Table 1-4. Characteristics of Commonly Used Drugs for Treating Atypical Mycobacterial Infections (Continued)

Drug First-line Therapy = Alternative Therapy Dosage Regimen?® Toxicities
Clarithromycin MAC M. kansasii 500 mg 2 times/day GI toxicity
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effects such as headache, dizziness, and agitation are
observed in less than 10% of patients taking
fluoroquinolones. Fluoroquinolones are relatively
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containing these metal cations should not be given with
fluoroquinolones, unless the dosages are separated by at least
4-6 hours.
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Aminoglycosides

Even though streptomycin and amikacin have a broad
spectrum of activity against mycobacteria, they are only
occasionally used to treat mycobacterial infections. The use
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more, and these tests should be repeated during therapy if
any minor symptoms consistent with the toxicities are
noticed. Irreversible damage can occur with prolonged
therapy; therefore, if ototoxicity or nephrotoxicity

of thy ued
resist. ate.
limitg Kion
oral d ally,
profilf  for
intray L as
amin hose
.Th Jular
qulte or
gram not
In ge the
strep 5 of
njec ESis,
funct esis
abou lalso
unde of
repea Py atic
1-2 g enal
concq =
5 mcy =
more =
typic £ reat
concy = .
minir (@) be 1S
) 5 ons,
amin
additi o <ty
degre Qo nost
concq 8 irug
i c uate
provi g o of
moni L X
first 1 Q 115
comf g ours
serunj 8 et 0;
stablg S cte
reduc = e}ted
durat 2 ,1.n'al
patier} 2 ﬂl,tls’
perio 8 >%as.
may 1 King
are m 105‘?[
Th ven
vestih etic
symp
hearif
strept
amin use
high hese
1-2 t ood
2 mg vity,
theres htral
with lude
amp d be
tacrol buch

Clinicians should encourage patients to note any changes
in hearing, tinnitus, dizziness, or feelings of fullness within
the ears. Vestibular function testing and audiometric testing
should occur at baseline if the plan for therapy is 4 weeks or
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toxicity. Photosensitivity may be an added concern when
these drugs are given for extended durations. Phenytoin,
carbamazepine, and barbiturates may decrease the half-life
of doxycycline through enzyme induction.
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Trimethoprim-sulfamethoxazole is an option for treating avium Complex section of the Disseminated Infection
infections due to M. marinum, M. fortuitum, M. chelonae, section for treatment of disseminated MAC disease).
and M. abscessus. This oral drug has good bioavailability Azithromycin can be substituted for clarithromycin if
and 2 times/day dosing; its primary drawbacks are patients are unable to tolerate clarithromycin. Susceptibility
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Bloch KC, Zwerling L, Pletcher MJ, et al. Incidence and clinical implications of isolation of Mycobacterium kansasii results of a 5-year, population-based
study. Ann Intern Med 1998;129:698-704.

Griffith DE, Brown-Elliott BA, Wallace RJ. Thrice-weekly clarithromycin-containing regimen for treatment of Mycobacterium kansasii lung disease: results
of a preliminary study. Clin Infect Dis 2003;37:1178-82.
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Table 1-5. General Recommendations for Pharmacotherapy of Common Atypical Mycobacterial Infection

Mycobacterium species Regimens of Choice Comments

MAC Clarithromycin plus ethambutol Third drug most likely required with disseminated disease
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M. ch

M. ab

HIV = human immunodeticiency virus; MAC = Mycobacterium avium complex; TMP-SMX = trimethoprim-sultamethoxazole.
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responses to therapy. A randomized study conducted by the
British Thoracic Society compared rifampin and ethambutol
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epidemiology, and sites of infection, rapid-growing
mycobacteria also greatly differ from their slow-growing

with or without isoniazid. Isoniazid did not add any counterparts in antimicrobial susceptibilities.  These
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Jenkins PA, Campbell IA; Research Committee of the British Thoracic Society. Pulmonary disease caused by Mycobacterium xenopi in HIV negative patients:
five year follow-up of patients receiving standardized treatment. Respir Med 2003;97:439—44.

Research Committee of the British Thoracic Society. Pulmonary disease caused by M. malmoense in HIV negative patients: 5-yr. follow-up of patients

receiving standardized treatment. Eur Respir J 2003;21:478-82.
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Extrapulmonary Infection Sites

As with treating extrapulmonary tuberculosis, treatment
recommendations of most
mycobacterial infections are similar to those for treating

extrapulmonary atypical

| Buy this Book! I

articles have described therapy in case series of infections at
various sites. The largest and most recent case series review
described two- to three-drug regimens of rifampin,
clarithromycin, and ciprofloxacin. Amikacin, trimethoprim-
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Shah KS, Sebti A, Kiehn TE, Massarella SA, Sepkowitz KA. Mycobacterium haemophilum in immunocompromised patients. Clin Infect Dis
2001;33:330-7.

Straus WL, Ostroff SM, Jernigan DB, et al. Clinical and epidemiologic characteristics of Mycobacterium haemophilum, an emerging pathogen in
immunocompromised patients. Ann Intern Med 1994;120:118-25.
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adding oral clarithromycin to the regimen. Surgical
debridement often is necessary for adequate control of
infections involving deeper tissues. Because this infection
can occur with surgical procedures, removal of any
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procedures. The most commonly encountered species
include M. kansasii, MAC, rapid-growing atypical
mycobacteria, M. ulcerans, and M. marinum. The
therapeutic recommendations for these infections are not
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trimethoprim-sulfamethoxazole, cefoxitin, or imipenem- treatment outcomes of disseminated MAC infection
cilastatin. occurred before the advent of highly active antiretroviral
Disseminated mycobacterial infections due to different therapy, practitioners are left with unresolved questions in
species often have similar clinical presentations, including the era of highly active antiretroviral therapy. For instance,
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these instances, options may include the substitution of dozens of erythematous subcutaneous nodules in the
rifampin with rifabutin (assuming rifabutin is not extremities. Monitoring of therapy includes observing for
contraindicated and dose is properly adjusted) or with resolution of these lesions, as well as any other
clarithromycin (whose CYP3A4 inhibitory effects also may constitutional symptoms the patient may have. Prognosis is
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were associated with a superior prognosis, using multivariate
analysis.
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Which one of the following tests can potentially
confirm the diagnosis of Mycobacterium tuberculosis
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. Weekly metabolic profiles to monitor liver function.
. Monthly complete blood cell counts to monitor

platelet cell counts.

. Compliance through directly observed therapy.
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Questions 6-8 pertain to the following case. surgeon sent drainage from a dehisced area for culture. Six
A 35-year-old Hispanic man with history of acquired days after the culture was sent, colonies visible to the naked
immune deficiency syndrome (AIDS) has just been eye were present on standard mycobacteria agar media.
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visit, a 7-day course of amoxicillin-clavulanate failed to
resolve an apparent thoracic incision site surgical wound 12. Which one of the following antimicrobial regimens
infection. After the unsuccessful antibiotic drug course, the should be recommended, based on United States
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Department of Health and Human Services C. Isoniazid and clarithromycin.
recommendations? D. Ethambutol, rifampin, and clarithromycin.

A. Dapsone 100 mg/day, rifampin 600 mg/day, and
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otherwise stable. Which one of the following regimens amikacin.

should be initiated? D. Remove respiratory isolation at this point, but
A. Isoniazid, rifabutin, and ethambutol. withhold therapy wuntil identification of the
B. Isoniazid, rifampin, and ethambutol. organism is available.
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20.

Which one of the following cases can be treated with
just 2-4 months of antimycobacterial therapy in an
immunocompetent individual?
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zidovudine, lamivudine, and efavirenz since her initial
diagnosis 1 year ago. At that time, she had
Pneumocystis carinii pneumonia, a CD4 cell count of
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level of immunosuppression remains similar. of ordering susceptibility testing for a patient with
pulmonary infection due to M. kansasii. The most
23. A 38-year-old woman with HIV infection has been accurate statement regarding the current status on

receiving antiretroviral drug therapy consisting of
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susceptibility testing of atypical mycobacteria to
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convey to the pulmonologist is which one of the
following?

A. Testing has been standardized for most of the
clinically relevant atypical mycobacteria but has not
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