
Case Reports

Clostridium subterminale
infection in a patient with
diffuse large B-cell lymphoma
and haemophagocytic
syndrome: A case report
and literature review

Ying Zhou1,2, Sheng Wang3 and
Xing-bei Weng3

Abstract

Although uncommon, infection caused by Clostridium subterminale may be life threatening

particularly in immunocompromised patients. We report here a rare presentation of a patient

with diffuse large B-cell lymphoma and haemophagocytic syndrome associated with C. subtermi-

nale bacteraemia. The management of the patient is described as well as a review of medical

literature. Infection by Clostridium species, including C. subterminale, should be considered in a

febrile patient with a haematologic malignancy. The case highlights the importance of using gene

sequencing for identification of this anaerobic organism.
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Background

Over recent years there has been an increase

in infections caused by anaerobic bacteria.1

Anaerobic bacteria account for 1–17% of

all positive blood cultures, among which

Bacteroides spp. are the most common

anaerobes followed by Clostridium spp.2

Pathogenic Clostridia with the greatest
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impact on human and animal health include
C. difficile, C. perfringens, C. tetani, and
C. botulinum.3 Reports of infections
caused by C. subterminale are rare. We pre-
sent a case of C. subterminale bacteraemia
in a patient with diffuse large B-cell lym-
phoma and haemophagocytic syndrome.

Methods

We retrospectively reviewed the medical
records of a patient who was diagnosed
with diffuse large B-cell lymphoma and
haemophagocytic syndrome associated
with C. subterminale bacteraemia. In addi-
tion, we searched the PubMed database for
similar case reports of infections caused by
C. subterminale. Our literature search iden-
tified 13 articles that described 14 case stud-
ies (Table 1).4–16 The case study was
approved by Ningbo First Hospital Ethics
Committee (2021RS117) and signed
informed consent was obtained from the
patient for publishing his anonymised
data. The reporting of this study conforms
to CARE guidelines.17

Case report

A 56-year-old man with an unexplained
fever (maximum temperature 38.4�C)
which had lasted for a week, presented to
his local clinic. He had a mild dry cough,
fatigue and a swollen left calf. Results of
outpatient laboratory tests were as follows:
white blood cells (WBC), 3.03� 109/l; high-
sensitivity C-reactive protein (hs-CRP),
38.40mg/l; platelets, 37.0� 109/l. Infectious
fever was considered and he was started
on intravenous (IV) ceftriaxone 2 g qd.
However, after 3 days he had failed to
improve and was admitted to hospital.

On admission, routine examination indi-
cated abnormal liver and kidney function
and an electrolyte disorder. His HIV test
result was negative. Indices of cellular
immune function (including lymphocyte

subsets) were decreased and suggested that
the patient’s immune function was
impaired. Result were as follows: CD4þ T
cells, 28%; natural killer (NK) cells, 4%;
CD3þCD25þT cells, 0.2%; CD4þCD25þT
cells, 0.05%; CD3þ/HLA-DRþ cells, 1.9%;
CD8þ/HLA-DRþ cells, 0.6%. Magnetic
resonance imaging (MRI) of the left calf
suggested an inflammatory response. The
patient was treated with IV piperacillin/
tazobactam 4.5 g every 8 h and oral tenofo-
vir 300mg qd. To maintain electrolyte bal-
ance, the patient also received IV 0.9%
sodium chloride 100ml qd and oral potassi-
um chloride 0.5 g tds. However, after three
days, symptoms had not improved.

On the day of admission, a blood sample
was taken and cultured using BD BACTEC
Plus Aerobic and Anaerobic blood culture
bottles with BD BACTEC FX (BD
Diagnostics, Sparks, MD). The colonies
on the blood plate were observed to be
flat and transparent, with irregular edges
and tiny haemolysis rings. Gram staining
was performed and Clostridium gram-
positive bacilli were observed. The strain
10798 was isolated from colonies and iden-
tified as C. fallax by the bioMerieux
MALDI-TOF mass spectrometry (MS)
(VITEK MS, bioMerieux, France) system.
However, bacterial 16S rRNA gene
sequencing was performed to confirm iden-
tification (specific primers: 27F: AGAGT
TTGATCCTGGCTCAG, 1492R: GGTT
ACCTTGTTACGACTT) and the 10798
strain was identified as C. subterminale
(GenBank NR_113027).

On Day 4, following the results of the
blood culture, the patient was started on
IV levofloxacin 0.5g qd. Antiviral therapy,
piperacillin/tazobactam and fluid rehydra-
tion were continued. On Day 9, a second
blood culture was negative suggesting that
the antibiotic treatment had been effective
but the patient’s serum ferritin was 1467mg/l.
A few phagocytes without obvious bone
marrow involvement were found on bone

2 Journal of International Medical Research



T
a
b
le

1
Su
m
m
ar
y
o
f
ca
se

st
u
d
ie
s
re
p
o
rt
in
g
in
fe
ct
io
n
s
w
it
h
C
lo
st
ri
di
um

su
bt
er
m
in
al
e.

St
u
d
y

C
o
u
n
tr
y

Se
x

A
ge

D
ia
gn
o
si
s

IC
T
re
at
m
e
n
t

So
u
rc
e
o
f
in
fe
ct
io
n

P
ro
gn
o
si
s

Su
sc
e
p
ti
b
ili
ty

te
st
in
g

G
ro
b
ac
h
e
t
al
.,

1
9
7
5
4

U
SA

N
/A

N
/A

E
m
py
e
m
a

N
/A

N
/A

P
u
lm
o
n
ar
y
e
m
b
o
lis
m

an
d

in
fa
rc
t

N
/A

N
o

G
ro
b
ac
h
e
t
al
.,

1
9
7
5
4

U
SA

N
/A

N
/A

E
m
py
e
m
a

N
/A

N
/A

Sk
in

an
d
so
ft
ti
ss
u
e
in
ju
ry

N
/A

N
o

G
u
b
le
r
e
t
al
.,

1
9
8
9
5

C
Z

M
6
3

P
le
u
ro
p
u
lm
o
n
ar
y

in
fe
ct
io
n
an
d
e
m
py
e
m
a

N
o

A
m
o
x
yc
ill
in
;
am

o
x
yc
ill
in
/c
la
vu
la
n
ic

ac
id
;
p
e
n
ic
ill
in
;
ch
e
st
tu
b
e
d
ra
in
ag
e

L
e
ft
ca
lf
sw

e
lli
n
g

D
e
at
h

Y
e
s

D
e
n
n
y
e
t
al
.,

1
9
9
4
6

U
SA

M
1
6

M
u
lt
ip
le

in
ju
ri
e
s
su
st
ai
n
e
d

in
a
m
o
to
r
ve
h
ic
le

ac
ci
d
e
n
t.

N
o

C
e
ft
ri
ax
o
n
e
;
p
e
n
ic
ill
in
;
ce
fa
zo
lin
;

cl
in
d
am

yc
in
;
ge
n
ta
m
ic
in
;
su
rg
e
ry

an
d
tr
ac
h
e
o
st
o
m
y

Fa
ci
al
fr
ac
tu
re
s
an
d
so
ft

ti
ss
u
e
in
ju
ri
e
s

D
is
ch
ar
ge
d

N
o

N
e
al
e
t
al
.,
1
9
9
6
7

U
SA

F
6

M
e
n
in
gi
ti
s

N
o

P
e
n
ic
ill
in
;
ce
fo
ta
x
im
e
;
sp
in
al
ta
p
;

ch
lo
ra
m
p
h
e
n
ic
o
l

P
e
n
e
tr
at
in
g
b
ra
in

in
ju
ry

D
is
ch
ar
ge
d

N
o

M
iy
az
ak
i
e
t
al
.,

2
0
0
3
8

Ja
p
an

F
4
1

Se
p
ti
ca
e
m
ia
;
ch
ro
n
ic

m
ye
lo
ge
n
o
u
s

le
u
k
ae
m
ia

Y
e
s

C
ip
ro
flo

x
ac
in
;
flu
co
n
az
o
le
;
p
ip
e
ra
ci
l-

lin
,
ge
n
ta
m
ic
in
;
va
n
co
m
yc
in
;
ce
f-

ta
zi
d
im
e
;
b
o
n
e
m
ar
ro
w

as
p
ir
at
io
n

D
am

ag
e
d
m
u
co
sa

D
is
ch
ar
ge
d

N
o

T
ap
p
e
e
t
al
.,
2
0
0
9
9

G
e
rm

an
y

M
1
8

Fr
ac
tu
re

o
f
ri
gh
t
fo
re
ar
m

N
o

Su
lt
am

ic
ill
in

(a
m
p
ic
ill
in
/s
u
lb
ac
ta
m
);

cl
in
d
am

yc
in
;
su
rg
e
ry

an
d
d
ra
in
ag
e

tu
b
e
in
se
rt
io
n

T
ra
u
m
at
ic
in
ju
ry

D
is
ch
ar
ge
d

N
o

H
au
ss
en

e
t
al
.,

2
0
1
1
1
0

U
SA

M
5
1

Se
p
ti
ca
e
m
ia
;
ac
u
te

ly
m
-

p
h
o
b
la
st
ic
le
u
k
ae
m
ia

Y
e
s

C
e
fe
p
im
e
;
va
n
co
m
yc
in
;
m
e
tr
o
n
id
a-

zo
le
;
ce
fe
p
im
e
sw

it
ch
e
d
to

im
i-

p
en
e
m
;
am

o
x
ic
ill
in
/c
la
vu
la
n
at
e
;

p
er
ip
h
e
ra
lly

in
se
rt
e
d
ce
n
tr
al

ca
th
e
te
r

D
am

ag
e
d
m
u
co
sa

(u
lc
e
ra
ti
o
n
n
e
ar

th
e

an
al
ve
rg
e)

D
e
at
h

N
o

T
h
in
d
e
t
al
.,

2
0
1
4
1
1

U
SA

M
7
7

Se
p
ti
ca
e
m
ia
;
o
e
so
p
h
ag
e
al

ca
n
ce
r

Y
e
s

C
e
fe
p
im
e
;
va
n
co
m
yc
in
;
m
e
tr
o
n
id
a-

zo
le
;
st
en
t
p
la
ce
m
en
t
o
r
re
p
e
at

e
n
d
o
sc
o
py

D
am

ag
e
d
m
u
co
sa

(s
te
n
t
p
la
ce
m
en
t
o
r

re
p
e
at

e
n
d
o
sc
o
py
)

D
e
at
h

N
o

D
ag
an
o
u
e
t
al
.,

2
0
1
6
1
2

G
re
e
ce

M
5
0

Se
p
ti
ca
e
m
ia
;
sp
o
n
ta
n
e
o
u
s

o
e
so
p
h
ag
e
al
ru
p
tu
re

(B
o
e
rh
aa
ve

sy
n
d
ro
m
e)

N
o

Im
ip
e
n
e
m
;
va
n
co
m
yc
in
;
m
e
tr
o
n
id
a-

zo
le
;
th
o
ra
co
to
m
y;
p
u
n
ct
u
re

o
f

o
e
so
p
h
ag
e
al
e
ff
u
si
o
n

A
cu
te

m
e
d
ia
st
in
it
is

ca
u
se
d
b
y
gr
e
e
n
s

co
n
ta
m
in
at
e
d
w
it
h

C
.
su
bt
er
m
in
al
e

D
is
ch
ar
ge
d

N
o

(c
o
n
ti
n
u
e
d
)

Zhou et al. 3



T
a
b
le

1
C
o
n
ti
n
u
e
d
.

St
u
d
y

C
o
u
n
tr
y

Se
x

A
ge

D
ia
gn
o
si
s

IC
T
re
at
m
e
n
t

So
u
rc
e
o
f
in
fe
ct
io
n

P
ro
gn
o
si
s

Su
sc
e
p
ti
b
ili
ty

te
st
in
g

C
ar
ra
sq
u
ill
o
e
t
al
.,

2
0
1
8
1
3

U
SA

M
5
8

B
ac
te
ra
e
m
ia
;
ac
u
te

o
n
se
t

b
u
lb
ar
d
ys

fu
n
ct
io
n

N
o

V
an
co
m
yc
in
,
p
ip
e
ra
ci
lli
n
/t
az
o
b
ac
ta
m
;

cl
in
d
am

yc
in
;
le
vo
flo
x
ac
in
;
m
e
tr
o
-

n
id
az
o
le
;
e
x
p
lo
ra
to
ry

la
p
ar
o
to
m
y

an
d
e
n
d
o
tr
ac
h
e
al
in
tu
b
at
io
n

D
am

ag
e
d
m
u
co
sa

(e
n
d
o
tr
ac
h
e
al

in
tu
b
at
io
n
)

D
is
ch
ar
ge
d

N
o

D
av
is
e
t
al
.,

2
0
1
8
1
4

U
SA

F
5
9

L
e
ft
m
as
ti
ca
to
r,
su
b
m
an
-

d
ib
u
la
r
an
d
p
ar
ap
h
ar
-

yn
ge
al
sp
ac
e
in
fe
ct
io
n
s

Y
e
s

P
ip
er
ac
ill
in
/t
az
o
b
ac
ta
m
;
cl
in
d
am

yc
in
;

in
ci
si
o
n
an
d
d
ra
in
ag
e
,
su
rg
ic
al

d
e
b
ri
d
e
m
e
n
t;
va
n
co
m
yc
in
;
p
ip
e
ra
-

ci
lli
n
/t
az
o
b
ac
ta
m
;
ca
rb
ap
e
n
e
m
;

d
o
ri
p
e
n
e
m
;
flu
co
n
az
o
le
;
e
x
tr
ac
-

ti
o
n
o
f
te
e
th

an
d
in
tu
b
at
io
n
;

p
er
ip
h
e
ra
lly

in
se
rt
e
d
ce
n
tr
al

ca
th
e
te
r

M
u
lt
ifa
sc
ia
l
sp
ac
e

o
d
o
n
to
ge
n
ic
in
fe
ct
io
n

D
is
ch
ar
ge
d

N
o

T
ra
p
an
i
e
t
al
.,

2
0
1
8
1
5

U
SA

M
7
2

Se
p
ti
ca
e
m
ia
;
m
e
ta
st
at
ic

ga
st
ro
in
te
st
in
al
ad
e
n
o
-

ca
rc
in
o
m
a;
as
p
ir
at
io
n

p
n
e
u
m
o
n
ia

Y
e
s

N
it
ro
fu
ra
n
to
in
;
ce
fe
p
im
e
;
va
n
co
m
y-

ci
n
;
p
ip
e
ra
ci
lli
n
/
ta
zo
b
ac
ta
m
;
m
e
t-

ro
n
id
az
o
le
;
e
n
d
o
tr
ac
h
ea
l

in
tu
b
at
io
n

D
am

ag
e
to

th
e
ga
st
ri
c

m
u
co
sa

D
e
at
h

N
o

G
ro
d
zi
n
e
t
al
.,

2
0
2
2
1
6

U
SA

M
7
2

Se
p
si
s,
sm

al
l
p
e
ri
ca
rd
ia
l

e
ff
u
si
o
n
,
m
o
d
e
ra
te

b
ila
te
ra
l
p
u
lm
o
n
ar
y

e
ff
u
si
o
n
s,
an
d
m
u
lt
ip
le

o
rg
an

d
ys
fu
n
ct
io
n

sy
n
d
ro
m
e

N
o

P
ip
er
ac
ill
in
-t
az
o
b
ac
ta
m
;
va
n
co
m
yc
in
;

am
p
ic
ill
in
-s
u
lb
ac
ta
m
;
am

o
x
ic
ill
in
-

cl
av
u
la
n
at
e
;
su
lfa
m
e
th
o
x
az
o
le
-

tr
im
e
th
o
p
ri
m
;
b
ila
te
ra
l
ch
e
st

tu
b
e
s

D
e
n
ta
l
ab
sc
e
ss

D
is
ch
ar
ge
d

Y
e
s

A
b
b
re
vi
at
io
n
s:
C
Z
,
Sw

it
ze
rl
an
d
;
F,
fe
m
al
e;

IC
,
im
m
u
n
o
co
m
p
ro
m
is
ed
;
M
,
m
al
e
;
N
/A
,
n
o
t
av
ai
la
b
le

4 Journal of International Medical Research



marrow biopsy. Enhanced computed

tomography (CT) showed space occupying

lesions in the adrenal gland, without lymph

node lesions. Antibiotics were discontinued

in consideration of lymphoma.
On Day 11, the patient’s fever had not

improved, and so the patient was prescribed

IV infusion of 20 g gamma globulins and

10 units of platelets. With the exception of

fluid rehydration, all other treatments were

stopped. Following the infusion, platelets

increased from 37� 109/l to 48� 109/l. On

Day 13, gamma globulin was discontinued.

On Day 14, haemophagocytic syndrome was

considered because its five diagnostic criteria

had been established. These were: fever;

haemphagocytosis in the bone marrow;

decreased NK cell activity (decreased by

1.1%); serum ferritin �500mg/l (1467mg/l),
elevated soluble CD25 �2400U/ml (8850U/

ml). Therefore, combined treatment of IV

dexamethasone 10mg/m2 with etoposide

(VP-16) 150mg/m2 was initiated and fluid

hydration continued. The patient’s tempera-

ture returned to normal the next day. Blood

work showed WBC, 7.0� 109/l and

CRP:10.32mg/l. The treatment appeared to

be effective and so IV dexamethasone

15mgqd and routine fluid rehydration

were continued. On Day 17, adrenal biopsy

indicated diffuse large B-cell lymphoma with

bilateral adrenal involvement. After evalua-

tion, R-CEOP (i.e., rituximab, cyclophos-

phamide, etoposide, vincristine and oral

prednisolone) chemotherapy was initiated.

The patient developed paroxysmal supra-

ventricular tachycardia during chemothera-

py, which was restored to normal rhythm

using electric cardioversion. The patient

was diagnosed as having diffuse large B-

cell lymphoma with bilateral adrenal

involvement, haemophagocytic syndrome,

bacteraemia and left calf swelling. The

patient’s condition stabilised following treat-

ment and his blood results were: WBC,

6.20� 109/l; CRP, <0.5mg/l; platelets,

150� 109/l. The patient was discharged
from hospital on Day 27.

Discussion

To the best of our knowledge, this is the
first reported case of a patient with diffuse
large B-cell lymphoma and haemophago-
cytic syndrome associated with C. subtermi-
nale bacteraemia. Initially, using
MALDI-TOF MS we identified the strain
10798 as C. fallax. In recent years,
MALDI-TOF MS has been widely used as
a rapid and reliable method for the identi-
fication of microorganisms. Microbial iden-
tification is achieved by searching databases
containing mass spectra of peptides and
proteins extracted from microorganisms of
interest, using scoring algorithms to match
analysed spectra against reference spectra.18

The accuracy of MALDI-TOF MS in iden-
tifying clinical pathogenic anaerobes is 84%
for species, and 92% for genus. Moreover,
the identification accuracy of MALDI-TOF
MS is 98% for Clostridium spp. However,
the accuracy of MALDI-TOF MS is related
to many factors, including, growth of bac-
teria, stability of the instrument, and capac-
ity of the database. The rarity of this
present case, may have led to an inadequate
database comparison which may have led
to the inaccurate identification of C. subter-
minale as C. fallax. Bacterial 16S rRNA
gene sequencing is widely used for the iden-
tification of microbes because of advan-
tages in sample throughput, cost, and
sensitivity.19,20 In this present case, the
strain 10798 was correctly identified as
C. subterminale by sequence-based bacterial
analysis.

Susceptibility testing was not performed
on the isolate which is a limitation of this
case. However, although resistance to
cephalosporins, clindamycin, aminoglyco-
sides and quinolones has been reported,
most Clostridium spp are sensitive to peni-
cillin, carbapenems, glycopeptides and

Zhou et al. 5



metronidazole.14,16 In this present case, fol-

lowing identification of C. subterminale in

blood culture, levofloxacin was initiated

and used empirically to fight infection.

After three days blood culture was negative

for the bacilli and so demonstrated that the

antibiotic treatment had been effective.

However, the fever had not improved and

haemophagocytic syndrome was suspected.

After the diagnosis was confirmed, com-

bined treatment of dexamethasone with

etoposide was administered and on the fol-

lowing day the patient’s temperature had

returned to normal.
There is little available information

about C. subterminale. It is an anaerobic,

spore-forming Gram-positive bacterium

usually found in soil.11 We conducted a

review of medical literature and found 13

articles that described 14 cases of infections

caused by C. subterminale (Table 1).4–16 The

cases were reported from 1975 to 2022. Of

the 14 cases, seven (50%) were reported

after 2011, suggesting that detection rate

has increased significantly over the last

decade. Ten reports were from the USA,

and one each in Switzerland, Japan,

Germany, and Greece. Data on sex and

age were available for 12 patients, of

whom nine (75%) were male and ages

ranged from 6–77 years. Although data

are limited, the findings of the review sug-

gest that men are more susceptible to C.

subterminale infection and that the bacilli

can affect all age groups. In terms of prog-

nosis, five patients (42%) died, three of

whom were immunocompromised and

seven cases (50%) were diagnosed as bac-

teraemia or septicaemia. With regard to

treatment, incision, drainage, or surgical

debridement were essential for bacterial

clearance, and so these procedures were

performed in a majority of cases.

Unsurprisingly, antibiotics were adminis-

trated in all cases, although susceptibility

testing was only performed in two cases.5,16

An overview of the 14 cases suggests that

one of the most important risk factors for

C. subterminale infection is deep tissue

injury. Indeed, sources of C. subterminale

infection include abscesses, wounds and

blood.15 Detection of C. subterminale, par-

ticularly in an immunocompromised

patient, should trigger an immediate inves-

tigation into the potential source of the

infection which may require surgical

debridement and appropriate antibiotic

coverage.16 The patient in this present case

was diagnosed with diffuse large B-cell lym-

phoma, a haematological malignancy that

severely affects immunity and is a major

risk factor for infection. In addition, the

patient had a swollen left calf which could

have also been the source of the infection.
Although uncommon, infection caused

by C. subterminale may be life threatening

particularly in immunocompromised

patients and should be considered together

with other Clostridium spp in a febrile

patient with a haematologic malignancy.

The case also shows the importance of

using gene sequencing for identification of

this anaerobic organism.
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