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Paenibacillus thiaminolyticus is a nonvirulent organ-
ism found in human and ruminant microbiota. However,
P. thiaminolyticus can act as an opportunistic pathogen
in humans. We describe a case of abdominal wall he-
matoma secondarily infected by P. thiaminolyticus. Our
findings emphasize the risk for unusual Paenibacillus
infections in otherwise healthy persons.

he genus Paenibacillus comprises a growing num-

ber of species of rod-shaped, motile bacteria with
peritrichous flagella (1). Paenibacillus species share
89.6% similarity of 165 rDNA gene sequences and
grow as nonpigmented colonies on tryptic soy agar
(1). Best known as a nearly ubiquitous environmental
bacteria, many Paenibacillus species are potential op-
portunistic pathogens in humans (2). We report a case
of isolated surgical site infection caused by P. thiami-
nolyticus in an otherwise healthy patient.

A 33-year-old woman came to the emergency de-
partment with a fever and reported having a painful
and fluctuating abdominal wall mass for 3 days. She
had undergone lipoabdominoplasty in a different hos-
pital 7 days earlier. Laboratory tests showed anemia
(hemoglobin 88 g/L, hematocrit 0.24 L/L) and isolated
C-reactive protein elevation (117 mg/L). Computed to-
mography of the abdomen demonstrated a fluid collec-
tion in the abdominal wall measuring 22 x 9.5 x 5 cm.
The patient was admitted for observation. Blood cul-
tures performed at 38.5°C showed no bacterial growth.

Empirical intravenous antimicrobial drug ther-
apy for suspected infected hematoma was initiated
with amoxicillin/clavulanate (2.2 g 3%/d), accord-
ing to local hospital guidelines. Under antimicrobial
drug treatment, the patient’s fever resolved, but her
abdominal pain persisted.

On day 3, we aspirated a sample of the fluid collec-
tion in the abdominal wall for microbiological exami-
nation. The aspirate was cultured on blood agar incu-
bated at 35°C with 5% CO, for 48 h; on MacConkey
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agar incubated at 35°C, aerobic, for 24 h; and on selec-
tive anaerobic agar at 35°C, anaerobic, for 5 days. All
3 yielded a pure culture of gram variable rod-shaped
bacteria. We used Biotyper matrix-assisted laser de-
sorption/ionization time-of-flight (MALDI-TOF)
mass spectrometry (Bruker Corporation, https://
www.bruker.com) and the Bruker mass spectra da-
tabase, which returned P. thiaminolyticus with a best-
match score of 2.07 (a score >2 means identification at
the species level) (3,4).

On day 7, the patient had bleeding at the surgi-
cal site, and we performed a surgical evacuation with
drainage of the fluid collection. We took an intraoper-
ative microbiological swab specimen and ran another
MALDI-TOF mass spectrometry analysis, which con-
firmed the pathogen as P. thiaminolyticus with a best
match score of 2.17.

After evacuation of the hematoma, the patient rap-
idly recovered. Because no specific clinical breakpoints
have been established for Paenibacillus spp., we used
nonspecies related clinical breakpoints from the Euro-
pean Committee on Antimicrobial Susceptibility Test-
ing pharmacokinetics and pharmacodynamics (Table).
Intravenous antimicrobial drug therapy was continued
for a total of 10 days. On day 14, the patient was dis-
charged with oral amoxicillin/clavulanate (1 g 3%/d)
for another 2 weeks. We decided to perform a clinical
and laboratory follow up at 2, 4, and 8 weeks after dis-
charge. After 2 months, the surgical wound had healed,
and the patient was well and without sequelae.

Of the 49 species of Paenibacillus known to cause
symptomatic infection in humans, the most com-
monly reported are P. alvei, P. phoenicis, P. macerans,
P. lautus, P. timonensis, P. provencensis, and P. thiamin-
loyticus (2). Clinical manifestation in patients is het-
erogeneous, ranging from paucisymptomatic to se-
vere sepsis. The bacteria usually are found in blood
with manifest bacteremia (2). In this case, P. thiami-
nolyticus was found in the aspirates of the infected

Table. Comparison of MIC and SS of antimicrobial drugs in blood
4 hours after intravenous administration to treat Paenibacillus
thiaminolyticus in a patient, Switzerland*

Antimicrobial drugt MIC SSC
Amoxicillin/clavulanate 0.064 mg/L 1.2 mg/L
Tetracycline 12 mg/L 2.8 mg/L
Trimethoprim/sulfamethoxazolef <0.094 mg/L 1.5-3 mg/L
Clindamycin 0.38 mg/L 23 mg/L
Ciprofloxacin 0.19 mg/L 4.56 mg/L

*No specific clinical breakpoints have been established for Paenibacillus
spp. We used European Committee on Antimicrobial Susceptibility Testing
pharmacokinetics and pharmacodynamics to determine antimicrobial
susceptibility. SSC, steady state concentration.

tAntimicrobial drugs were administered at the recommended doses
reported in the manufacturer the data sheets (compendium.ch,
https://compendium.ch).

FTrimethoprim/sulfamethoxazole is dose dependent.
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abdominal wall hematoma but not in blood cultures
or other body compartments.

Because Paenibacillus spp. are possible laboratory
contaminants (5), the organisms should be detected in
multiple sets to rule out contamination. The absence
of clear, discriminating phenotypical features calls for
molecular biology methods to identify the bacterium,
such as MALDI-TOF mass spectrometry or, when in
doubt, 165 rRNA gene sequencing (4).

P. thiaminolyticus is reported as potentially re-
sistant to ampicillin alone (2), vancomycin (2), and
clindamycin (6). In this case, the bacterium showed
tetracycline resistance. Consequently, antimicro-
bial susceptibility testing is necessary. According
to the antibiograms reported in the literature, em-
piric therapy with trimethoprim/sulfamethoxa-
zole or amoxicillin/clavulanate is recommended.
Although this patient’s condition improved with
intravenous antimicrobial drug therapy, clinical
resolution occurred only after surgical evacuation
of the abdominal wall fluid collection. Because of
reports of persistent infections (7), patients should
be monitored after treatment.

P. thiaminolyticus was identified in human feces
in 1951 (8). Anecdotally, its thiaminase activity can
reduce available thiamin necessary for energy me-
tabolism in the central nervous system, causing poli-
encephalomalacia in ruminants (9). So far, no human
disease syndrome has been related explicitly to P.
thiaminolyticus. In 2008, P. thiaminolyticus was report-
ed as the causative agent of bacteremia of unknown
origin in a dialysis patient with multiple underlying
conditions and a long-term catheter (6). Since then, 3
other isolates were reported in blood (2), vitreous hu-
mor (2), and cerebrospinal fluid (10).

In summary, this case is a reminder of the exis-
tence of a rare potential pathogen in our microbiota,
although the causality might be discussed because
Paenibacillus spp. remain mostly environmental bac-
teria. Therefore, identification relies on MALDI-TOF
mass spectrometry or 165 rRNA gene sequencing.
Surgical debridement of the infection focus also is
recommended. The microorganism shows a vari-
able antimicrobial susceptibility profile, and trim-
ethoprim/sulfamethoxazole and amoxicillin/cla-
vulanate are possible first choice empiric therapies
after successful identification.
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Ophidiomycosis represents a conservation threat to wild
snake populations. The disease was reported in North
America early in the 21st century, but the history of ophid-
iomycosis has not been investigated. We examined mu-
seum specimens and confirmed cases of ophidiomycosis
>50 years before the disease’s reported emergence.

merging fungal pathogens of wildlife are rec-

ognized as major threats to global biodiversity,
causing population declines and extinction events in
a variety of host species (1). Ophidiomyces ophidiicola,
the causative agent of ophidiomycosis, is one such
pathogen recognized as a conservation threat to wild
snakes (2). The disease first gained attention in 2008
when fatal infections emerged in eastern massasauga
rattlesnakes (Sistrurus catenatus) in Illinois, USA (3),
and has since been documented throughout North
America and Europe (2,4). The earliest retrospective
detection of O. ophidiicola in snakes was from 2000
(5). We report the earliest known confirmed cases of
ophidiomycosis in free-living snakes in the United
States, dating back to 1945.

We investigated the historical occurrence of
ophidiomycosis in snakes in the United States by ex-
amining specimens preserved in formalin or ethanol
at the University of Wisconsin Zoological Museum
(UWZM; Madison, WI, USA) and Morehead State
University Museum Collection (Morehead, KY, USA).
We visually examined 524 specimens representing
30 snake species from 19 states in the eastern Unit-
ed States collected during 1900-2012 (Appendix 1,
https:/ /wwwnc.cdc.gov/EID/article/27/7/20-4864-
Appl.xlsx). To reduce risk for cross-contamination,
we first examined snakes for clinical signs of ophid-
iomycosis within the glass jars in which they were
stored. When specimens were removed from the
jars for sampling, new gloves were worn to handle
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