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Sphingobacterium hotanense is a gram-negative bacillus
identified in 2013 from soil samples that rarely causes in-
fection in humans. We describe 2 cases of S. hotanense
bacteremia secondary to skin and soft tissue infection in
immunocompromised patients in Minnesota, USA, high-
lighting S. hotanense as a potential pathogen in immuno-
compromised hosts with environmental exposure.

phingobacterium hotanense is a strictly aerobic,

gram-negative bacillus first isolated in 2013 from
soil in China (1). The Sphingobacterium genus includes
>50 species typically found in soil, compost, and
aquatic habitats (2,3). Documented infections with
Sphingobacterium spp. in humans are rare (2,3), mani-
festing mostly as skin and soft tissue infections (SSTI)
in immunocompromised patients (3); we found lim-
ited reports of S. hotanense infections in the literature
(2). We describe 2 cases of S. hotanense bacteremia sec-
ondary to SSTIs in Minnesota, USA.

The Mayo Clinic Institutional Review Board (IRB)
acknowledged that based on the responses submitted
for our activity through the Mayo Clinic Human Sub-
jects Research Wizard tool, and in accordance with
the Code of Federal Regulations, 45 CFR 46.102, this
study did not require IRB review.

The Study

Case 1 was in a 78-year-old man who sought care for
acute right lower extremity pain. His medical history
included ulcerative colitis treated with mesalamine,
cirrhosis from primary sclerosing cholangitis, and
iron deficiency anemia from bleeding portal gas-
tropathy. Five days earlier, the patient went fishing
in Montana, USA, where he walked barefoot on riv-
erbeds and fell in soil. No other travel history or ani-
mal exposure was reported. The patient was febrile
(38.6°C); examination revealed erythematous right

Author affiliation: Mayo Clinic, Rochester, Minnesota, USA

DOI: https://doi.org/10.3201/eid3201.251290

lower extremity (Figure 1) and abdominal tender-
ness. HIV test was negative. Computed tomography
(CT) imaging of the abdomen demonstrated moder-
ate ascites. Medical staff administered intravenous
ceftriaxone to treat cellulitis and possible spontane-
ous bacterial peritonitis (SBP); however, subsequent
diagnostic paracentesis was not suggestive of SBP.

Blood cultures grew gram-negative rods within
12 hours, and antimicrobial drugs were switched to
intravenous piperacillin/tazobactam. After 18 hours,
speciation identified S. hotanense (Figure 2) in 2 of 3
aerobic culture bottles of 2 sets, with antimicrobial
susceptibilities (Table). Bacteremia was attributed to
SSTI. The patient remained on intravenous piperacil-
lin/tazobactam for 72 hours and then was discharged
on a 7-day course of oral levofloxacin; outpatient fol-
low-up visit showed resolution of cellulitis.

Case 2 was in a 75-year-old man who sought care
for acute right lower extremity pain; his lethargic
state limited the ability to obtain a detailed medical
history. His medical history included HIV infection
managed with abacavir/dolutegravir/lamivudine;
viral load was undetectable but CD4 count low (93/
pL), attributed to concomitant myelodysplastic syn-
drome. He had a previous diagnosis of remitting se-
ronegative systemic synovitis managed with chronic
prednisone (5 mg/d), and had lower extremity stasis
dermatitis with chronic open wounds. He was afe-
brile but hypotensive (91/60 mm Hg). Examination
revealed erythematous right lower extremity (Figure
3). Laboratory studies revealed elevated lactate (5.6
mmol/L). CT imaging of the right leg demonstrated
subcutaneous edema without abscesses or gas. He
was admitted to the intensive care unit for vasopres-
sor treatment and received intravenous vancomycin,
ceftriaxone, and clindamycin.

Blood cultures grew gram-negative bacilli after
12 hours, which was attributed to SSTI in his right leg.
The antimicrobial regimen was narrowed to intrave-
nous ceftriaxone and metronidazole. After 24 hours,
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Figure 1. Lower extremities of patient in case 1 in report of
Sphingobacterium hotanense infections in immunocompromised
patients with skin and soft tissue infections, Minnesota, USA.
Erythema and swelling of the right lower leg and foot are shown.
No overt signs of abscess, necrosis, or purulence were noted at
the time of examination.

S. hotanense was identified in 2 of 3 aerobic culture
bottles from 1 set and in 1 bottle from a second set.
Antimicrobial susceptibility was similar to that of
case 1 (Table); intravenous ciprofloxacin was added
to his regimen. Forty-eight hours after admission, his
pain progressed, and operative debridement revealed
extensive myonecrosis, necessitating above-knee am-
putation. Postoperative antimicrobial treatment was
intravenous cefepime for 7 days. Intraoperative tis-
sue cultures grew Enterococcus faecalis and Enterobac-
ter cloacae; no additional antimicrobials were initiated
because infection source was adequately controlled.
Repeat blood cultures after the 7-day course of treat-
ment indicated resolution of bacteremia. However,
the patient then experienced acute pancreatitis, pul-
monary embolism, candidemia, and pulmonary as-
pergillosis and died.

Blood cultures tested positive by BD BACTEC (Bec-
ton Dickinson, https:/ /www.bd.com); we identified S.
hotanense in our laboratory after subculture on standard
growth media at 35°C with 5%-7% CO, (Appendix
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Figure, https:/ /wwwnc.cdc.gov/EID/article/32/1/25-
1290-Appl.pdf). Sphingobacterium spp. are not detected
by rapid syndromic assays, including commercial
multiplex PCR panels; the optimal method of species-
level identification is diagnostic mass spectrometry or
sequencing of the variable regions of the 165 rRNA
gene. We identified isolates from case 1 and case 2 us-
ing matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry (Bruker Daltonics, https://
www.bruker.com) based on Biotyper numeric score of
2.00-3.00 with >10% score separation from the next best
score. Given the rarity of Sphingobacterium organisms
in human infections, data on performance of commer-
cial automated identification systems remain limited.
In smaller or resource-limited laboratories, phenotypic
identification may be guided by the biochemical profile
of Sphingobacterium spp. (4).

We performed drug susceptibility testing using
the agar dilution method to determine the MIC of an-
timicrobial drugs. We used reporting guidelines and
breakpoints for gram-negative bacilli that are non-
Enterobacterales, nonfastidious, and nonfermenta-
tive according to Clinical and Laboratory Standards
Institute guidelines (5) to determine S. hotanense sus-
ceptibility. On retrospective evaluation, we identified
10 S. hotanense isolates referred from external institu-
tions during July 2020-July 2025 (Appendix).

Sphingobacterium spp. are rarely implicated in
human infections, typically affecting elderly or im-
munocompromised hosts (3). Reported infections
typically involve SSTI with or without bacteremia (3);
however, acute cholangitis (6), respiratory tract infec-
tions (7), septic arthritis (§), and meningitis have also
been reported (9).

Figure 2. Gram stain of positive blood culture from patient in

case 1 in report of Sphingobacterium hotanense infections in
immunocompromised patients, Minnesota, USA. Numerous gram-
negative bacilli are shown (pink rods), representing S. hotanense
infection. Scale bar indicates 20 um.
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Table. Antimicrobial susceptibility profile of isolates from blood
cultures of 2 patients in report of Sphingobacterium hotanense
infection in immunocompromised patients, Minnesota, USA

Antimicrobial drug MIC, yg/mL  Susceptibility
Amikacin >32 Resistant

Aztreonam 16 Intermediate
Cefepime <2 Susceptible
Ceftazidime <4 Susceptible
Ciprofloxacin <0.25 Susceptible
Gentamicin >8 Resistant

Levofloxacin <0.5 Susceptible
Meropenem <0.12 Susceptible
Piperacillin/tazobactam <8/4 Susceptible
Tobramycin >8 Resistant

Trimethoprim/sulfamethoxazole <0.5/9.5 Susceptible

One documented case report from Europe de-
scribed S. hotanense bacteremia secondary to cellulitis
after a rooster scratch (2). Here, we report 2 addition-
al cases of S. hotanense bacteremia from SSTI in im-
munocompromised hosts, consistent with previous
reports. Case 1 involved a cirrhotic patient who had
likely cirrhosis-associated immune dysfunction (10);
exposure to river water and soil likely served as the
source of inoculation (1). Case 2 involved a patient
who had multiple immunocompromising conditions,
including HIV, myelodysplastic syndrome, and corti-
costeroid use; lower-extremity wounds likely served
as the port of entry.

The patient in case 1 had uncomplicated recov-
ery after antimicrobial drug treatment. The patient
in case 2 experienced a more severe course requiring
above-knee amputation for necrotizing SSTI. In case
2, intraoperative tissue cultures grew Enterococcus fae-
calis and Enterobacter cloacae, consistent with the usual
polymicrobial nature of necrotizing SSTI (11). The

Figure 3. Right lower leg of patient in case 2 in report of
Sphingobacterium hotanense infection in immunocompromised
patients, Minnesota, USA, demonstrating extensive skin
discoloration with surrounding erythema and increased drainage
from wound (not visible).
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absence of S. hotanense from tissue cultures may re-
flect preoperative antimicrobial exposure affecting
culture yield, given that no other source of bacteremia
was identified.

When S. hotanense was isolated in 2013, anti-
microbial susceptibility testing revealed resistance
to ampicillin and tetracycline but susceptibility to
ceftazidime (1). In subsequent reports, the organism
demonstrated susceptibility to p-lactams, fluoroqui-
nolones, and trimethoprim/sulfamethoxazole and
resistance to aminoglycosides (2). The susceptibility
patterns of the S. hotanense isolates in the cases we de-
scribe were similar to those previously reported, in-
cluding sensitivity to broad-spectrum p-lactams such
as ceftazidime, cefepime, piperacillin/tazobactam,
and carbapenems as well as to fluoroquinolones and
trimethoprim/sulfamethoxazole. Given the rarity of
S. hotanense infections, antimicrobial selection should
be guided by in vitro susceptibility results; piperacil-
lin/tazobactam or cefepime are reasonable empiric
choices and fluoroquinolones appropriate oral step-
down options. Additional considerations include un-
derlying conditions, drug allergies, and concern for
polymicrobial infection.

Identification of S. hotanense in both cases we
report was possible because we obtained blood cul-
tures. Blood culture yield in cellulitis is generally low
(<5%); cultures are therefore reserved for patients
with high-risk features, such as sepsis, necrotization,
immunosuppression, immersion injuries, or animal
bites (12). Because cellulitis is often treated empirical-
ly without obtaining blood cultures, it might be that
S. hotanense SSTI is more common than currently rec-
ognized but underdiagnosed because of infrequent
microbiologic testing.

Conclusions

S. hotanense is a rare cause of SSTI. Given its environ-
mental reservoir, clinicians should maintain suspicion
for S. hotanense in immunocompromised patients ex-
periencing SSTI, especially with recent environmen-
tal exposure. More frequent microbiologic testing in
select high-risk cases could reveal this organism as an
underrecognized cause of infection.

All authors contributed to the writing and revision of this
manuscript.
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etymologia revisited

Petri Dish
[pe’tre 'dish]

he Petri dish is named after the German inventor and bacteriolo-

gist Julius Richard Petri (1852-1921). In 1887, as an assistant to
fellow German physician and pioneering microbiologist Robert Koch
(1843-1910), Petri published a paper titled “A minor modification of
the plating technique of Koch.” This seemingly modest improvement
(a slightly larger glass lid), Petri explained, reduced contamination
from airborne germs in comparison with Koch’s bell jar.
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