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Osteomyelitis is a rare clinical manifestation of infection
with nontuberculous mycobacteria (NTM). We report an
adolescent with femoral osteomyelitis associated with
prosthetic material due to an emerging pathogen, Myco-
bacterium goodii. Application of secA1 and 16S ribosom-
al RNA gene sequencing reliably determined the NTM
species, enabling targeted antimicrobial therapy.

Nontuberculous mycobacteria (NTM) are an
emerging cause of human infections, likely be-
cause of improved detection methods and an increas-
ing high-risk population (1-3). Conventional methods
to identify NTM species rely on phenotypic charac-
teristics to differentiate the most common species, but
these labor-intensive and time-consuming methods
delay final identification and appropriate therapy (2).
Sequencing of 165 rRNA and secA1 (essential secre-
tory protein SecAl) genes provides an accurate and
cost-effective method for NTM identification, offer-
ing a turnaround time of 1-2 days compared with 2-6
weeks for results from conventional methods (4).

M. goodii is a rapidly growing mycobacterium
that can be nonpigmented or late-pigmented. Before
1999, the original classification of the 3 species in the
M. smegmatis group identified 28 isolates of M. goodii,
which most often were associated with posttraumatic
wound infections (5). Since then, M. goodii has been im-
plicated in infections related to prosthetic devices and
penetrating trauma. Three recent reports detail 19 cases
of M. goodii infections in patients with a mean age of 60
years (range 6-85 years). Types of infection included
prosthetic device or pocket infection (n = 12), wound
infection (n = 3), endocarditis (n = 1), pneumonia (n =
2), and endophthalmitis (n = 1) (6-8). We noted only 3
pediatric cases in the literature: 2 cases of pneumonia,
1in a 15-year-old girl and 1 in a 7-week-old infant; and
1 soft tissue infection in a 6-year-old boy (6,9,10).

We report a 15-year-old male patient with severe
bilateral knee flexion contractures who underwent
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bilateral femoral extension osteotomies with hard-
ware implantation. Two months later, he had in-
termittent low-grade fevers, right thigh pain, and
surgical wound dehiscence with discharge. Initial
laboratory results showed elevated leukocyte count,
erythrocyte sedimentation rate, and C-reactive pro-
tein (Figure). Anincision and drainage was performed
but the femoral hardware was retained; 4 days later,
a second incision and drainage was performed with
primary closure.

Acid-fast bacillus (AFB) cultures were obtained;
after 22 days, NTM growth was identified. Empiric
therapy was initiated with intravenous (IV) amika-
cin (15 mg/kg 1x/d), IV cefoxitin (3,000 mg every
8 h), oral azithromycin (250 mg 1x/d), and oral cip-
rofloxacin (500 mg every 12 h). Two weeks later, the
patient underwent a third incision and drainage and
hardware was removed because of recrudescent fe-
ver and surgical site discharge. AFB tissue cultures
from bone again grew NTM. Sequencing of the secA1l
and 16S genes from all NTM isolates identified M.
goodii (Appendix Figure, https://wwwnc.cdc.gov/
EID/article/26/11/20-0206-Appl.pdf). The patient’s
therapy was modified to oral trimethoprim/sulfa-
methoxazole (TMP/SMX; 320 mg 2x/d, 6 mg/kg/
dose based on TMP component), with continued IV
amikacin and oral ciprofloxacin. Antimicrobial sus-
ceptibility testing results confirmed susceptibility to
TMP/SMX, ciprofloxacin, amikacin, and doxycycline
but noted resistance to clarithromycin and cefoxitin.
Amikacin was discontinued after a total of 36 days
of therapy.

Five months after his last surgical intervention,
the patient had clear discharge from his right thigh.
A small superficial skin abscess was noted on mag-
netic resonance imaging. Fine needle aspiration of the
fluid collection was performed from which AFB cul-
tures were sterile but universal bacterial 165 rDNA
PCR detected M. goodii. Given the potential for anti-
microbial resistance, oral doxycycline (100 mg 2x/d)
was added to the patient’s antimicrobial drug regi-
men. The 3-drug regimen was continued for an addi-
tional 4 months. Repeat imaging at the end of therapy
showed no evidence of fluid reaccumulation, and the
patient has not had an infection relapse for 10 months
after discontinuation of antimicrobial drug therapy.
No other M. goodii infections have been identified at
our institution since this case.

NTM osteomyelitis treatment can be challeng-
ing. Management strategies include prolonged an-
timicrobial drug therapy, surgical debridement, and
removal of foreign material (2). M. goodii usually is
susceptible to TMP/SMX, amikacin, ciprofloxacin,
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Figure. Timeline of laboratory values, surgical interventions, notification of pertinent culture results, and antimicrobial drug therapy in a
case of osteomyelitis due to Mycobacterium goodii in an adolescent, United States. White boxes represent periods of hospitalization.
Gray arrows indicate dates of surgical intervention with cultures obtained and femoral hardware retained. Solid black arrow indicates
surgical intervention with cultures obtained and femoral hardware removed. Shaded arrow indicates interventional radiology aspiration of
subcutaneous fluid collection with cultures obtained. Shaded diamond indicates first notification of nontuberculous mycobacterium growth.
Solid gray diamond indicates first notification of M. goodii by 16S and secA1 sequencing. Solid black diamond indicates first notification
of susceptibility results for M. goodii. AZ, azithromycin; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Hgb, hemoglobin;

NTM, nontuberculous mycobacteria.

imipenem, and doxycycline (5). However, M. goodii
is intrinsically resistant to macrolides and rifampin,
which commonly are used for empirical therapy
of NTM infections; early species identification is
crucial to ensuring effective and timely treatment
(2,5,6). Optimal treatment is unknown, but a com-
bination of >2 active drugs, for a minimum of 6
months, combined with surgical debridement and
hardware removal, is recommended to ensure clini-
cal and bacteriological cure and prevent antimicro-
bial resistance (2,6).

Our case shows similarities to prior adult re-
ports, specifically prosthetic-associated M. goodii
infection, and further highlights the emergence of
this pathogen in the pediatric population. Given
the repeated culture-positive results from our pa-
tient, we do not believe this case was the result
of an environmental contaminant. In addition, no
other cases of M. goodii infection have been identi-
fied at our institution to suggest nosocomial infec-
tion, but we cannot definitively exclude this mode
of acquisition.

In conclusion, our case highlights M. goodii as an
emerging pediatric NTM pathogen. These findings
underscore the use of secAl and 16S rRNA sequenc-
ing for rapid species identification to enable timely
and effective antimicrobial drug therapy.
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The geographic distribution of sporotrichosis in the
United States is largely unknown. In a large commercial
health insurance database, sporotrichosis was rare but
most frequently occurred in southern and south-central
states. Knowledge about where sporotrichosis is most
likely to occur is essential for increasing clinician aware-
ness of this rare fungal disease.
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porotrichosis is an infection caused by the fungus

Sporothrix. The infection typically follows cutane-
ous inoculation and involves the skin, subcutaneous
tissue, and lymph nodes; pulmonary or disseminated
disease occurs less frequently and usually affects im-
munocompromised persons (1). Sporothrix exists near-
ly worldwide in soil and decaying plant matter, but
many unanswered questions remain about its precise
ecologic niche (2). In the United States, its geographic
distribution is poorly understood. Knowledge about
where sporotrichosis is most likely to occur can help
healthcare providers recognize and treat it earlier and
help public health officials focus prevention messages.

We used the MarketScan Research Databases
(IBM, https://www.ibm.com) to examine the geo-
graphic distribution of sporotrichosis in the United
States. These databases comprise health insurance
claims data from outpatient visits, prescriptions, and
hospitalizations for employees, dependents, and re-
tirees throughout the United States. In 2018, the data-
bases contained records for ~27 million persons. Mar-
ketScan data are fully de-identified; thus, the Centers
for Disease Control and Prevention institutional re-
view board did not need to approve this study.

To query the database, we used Treatment Path-
ways (IBM), a web-based platform, that comprises
data from persons with health insurance plans that
contributed prescription drug information to the
MarketScan databases. We used data from February
1, 2012-December 31, 2018, to identify sporotrichosis
patients using code 117.1 from the International Clas-
sification of Diseases (ICD), Ninth Revision, Clinical
Modification and code B42 from the ICD, 10th Revi-
sion, Clinical Modification (ICD-10-CM). We used the
primary beneficiary’s state of residence to calculate
average annual state-specific rates per 1 million Mar-
ketScan enrollees. We evaluated underlying condi-
tions on or in the month before sporotrichosis diagno-
sis, demographic features, and type of sporotrichosis.

Of #76 million unique patients during 2012-2018,
1,322 had a sporotrichosis diagnosis code. For 1,236
(93.5%) of those, information was available about
state of residence. The average annual rate of spo-
rotrichosis cases per 1 million enrollees was highest
in Oklahoma (6.1), Michigan (3.9), Kansas (3.5), and
Kentucky (3.5) (Figure). Nationwide, the average an-
nual rate was 2.0 cases/1 million enrollees.

For the 1,252 patients continuously enrolled dur-
ing the month before their diagnosis, median age was
54 years; most (62%) patients were female (Table).
The most common underlying conditions we evaluat-
ed were diabetes (7%), immune-mediated inflamma-
tory disease (3%), and chronic obstructive pulmonary

2783



