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Introduction

Genus Yersinia, the Gram-negative coccobacilli has 11 
species, three of which can cause disease in humans, 
including Yersinia pestis, Yersinia pseudotuberculosis and Yersinia 
enterocolitica (1). Y. enterocolitica mainly cause gastroenteritis 
through contaminated food or water, and it is also 
considered as a common factor of chronic aseptic arthritis. 
Extraintestinal complications caused by Y. enterocolitica are 
highly unusual, septicemia can occur after acute yersiniosis 
or secondary complications in immunocompromised hosts, 
and other reported septicemia with Y. enterocolitica are 

related to blood transfusion (2).
However, bloodstream infection without gastrointestinal 

or other systemic infections are extremely rare and the 
treatment is still not very clear. We report a case of 
bloodstream infection caused by Y. enterocolitica in a patient 
with 10-year ankylosing spondylitis, which the joint 
symptoms are very similar to aseptic arthritis caused by 
Y. enterocolitica. After a combined antimicrobial therapy 
according to antimicrobial susceptibility for 24 days, the 
patient was recovered and there is no sign of recurrence. 
We discussed this case and present the following case in 
accordance with the CARE Reporting Checklist, meanwhile 
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we reviewed other 12 cases with reference in this article.

Case presentation

A 56-year-old Chinese male with a history of 10-year 
AS, presented to outpatient clinic with fever, and he also 
suffered from the pain in his neck, lumbosacral region and 
limbs constantly. The patient did not report experiencing 
any gastrointestinal symptoms and the highest temperature 
is 38.3 ℃. He did not take medicine regularly for AS, only 
in the onset of symptoms using NSAIDs such as loxoprofen 
to control the pain. He also denied any recent travel, 
blood transfusion, unclean food and animal contact. After 
4 days of symptomatic treatment the temperature did not 
drop and the pain at limb joint worsened so he admitted 
to hospitalization. On admission, his temperature is 38 ℃,  
the other vital signs were stable. Physical examination 
revealed limited activities of lumbar and cervical vertebrae. 
Laboratory data on admission showed as follows: 
neutrophile granulocyte 80.7% (reference, 50–70%); 
CRP 115.29 mg/L (reference, 0–8 mg/L); ESR 20 mm/h  
(reference, 0–15 mm/h); PCT 0.191 ng/mL (reference, 
<0.05 ng/mL), other laboratory parameters are within 

normal limits. X-ray and CT showed double sacroiliac joint 
fusion, in line with the changes after ankylosing spondylitis, 
and no indication of infection.

Blood culture was taken before ceftriaxone (2 g once a day)  
and metronidazole (0.5 g 3 times daily) combination therapy 
on the day of admission (hospital day 1), NASIDs were 
initiated to control the pain. On hospital day 4 the blood 
culture showed Y. enterocolitica grows and it is sensitive 
to amikacin, minocycline, carbapenems and quinolones  
(Table 1). Antibiotics changed to moxifloxacin (0.4 g once a 
day) according to the sensitivity of culture results. The pain 
had slightly relieved but his body temperature did not return 
to normal after the treatment with moxifloxacin for two days, 
so he was transferred to a superior hospital on the hospital 
day 6. Blood culture was taken on the first day of superior 
hospital (hospital day 7) which yielded negative results, 
laboratory data of routine blood test was normal, only 
CRP was 200 mg/L (reference, 0–8 mg/L) and the highest 
temperature was 38.2 ℃. Amikacin (0.6 g once a day) and 
piperacillin/tazobactam (4.5 g 3 times daily) were given until 
discharge (total 18 days), the patient’s temperature returned 
to normal on the fifth day of superior hospital (hospital day 
11). Multiple blood cultures during hospitalization were 
negative. The patient received a total of 24 days of combined 
antibiotic therapy without side effect until discharge. Pain 
in the lumbosacral and cervical vertebrae was lessened but 
did not cure, and no redness or swelling was found in the 
joints. Until the time of writing the patient has shown no 
recurrence of fever. The details of historical and current 
treatment were showed on Table 2. Written informed 
consent was obtained from the patient for publication of this 
case report and any accompanying images.

Literature review

We reviewed past case reports of bloodstream infections, 
including septicemia or sepsis, caused by Y. enterocolitica 
through PubMed (http://www.ncbi.nlm.nih.gov/pubmed; 
accessed November 1, 2019), the reports of infections by 
blood transfusion were excluded. The search use terms 
“Yersinia enterocolitica” combined with “septicemia” or 
“septic”, “bloodstream infection”, “BSI”, “blood poisoning”, 
“sepsis” from January 1, 1969 to November 1, 2019. 12 
articles (12 cases) fit this definition (Table 3).

Discussion

Yersinia enterocolitica is a Gram-negative, facultatively 

Table 1 Antimicrobial susceptibility of Yersinia enterocolitica in our 
case

Antibiotics MIC (μg/mL) Category

Amikacin 16 S

Gentamycin ≥16 R

Ampicillin/sulbactam 32/16 R

Piperacillin/tazobactam ≤2/4 S

Cefuroxime ≥32 R

Ceftazidime 16 R

Cefotaxime 8 R

Cefepime 1 S

Ciprofloxacin 1 S

Levofloxacin 1 S

Imipenem 1 S

Meropenem ≤0.06 S

Minocycline 4 S

Sulfamethoxazole/trimethoprim ≤2/38 S

MIC, minimum inhibitory concentration; S, sensitive; R,  
resistance.
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Table 2 Treatment and timeline of the present case

Days of admission Symptoms and diagnosis Antimicrobial therapy

Day 1–3 Fever, pain in neck, lumbosacral region and limbs Ceftriaxone (2 g once daily) and metronidazole (0.5 g 3/d)

Day 4 Bacteremia of Y. enterocolitica Moxifloxacin (0.4 g once daily)

Day 5–6 Fever, pain in lumbosacral and cervical vertebrae had 
slightly relieved

Day 7–11 Fever, intermittent pain Amikacin (0.6 g once daily) and piperacillin/ 
tazobactam (4.5 g 3/d)

Day11–24 Normal temperature, Intermittent pain in neck,  
lumbosacral region and limbs but lessened

3/d, three times daily.

anaerobic coccobacillus, it is also considered as an 
enteropathogen which usually causing relatively mild disease 
and septicemia caused by Y. enterocolitica is very rare (15).  
Even with bloodstream infection, most hosts have a 
history of blood transfusion that the red blood cell may be 
contaminated by Y. enterocolitica (1). We reported a case of 
primary bloodstream infection caused by Y. enterocolitica, 
which is very rare in a host without blood transfusion.

The usual route of acquisition of Y. enterocolitica is 
through contacting with contaminated food (including 
raw pork or unpasteurized milk) or infected animal. As all 
species of genus Yersinia are motile at 22–30 ℃ but not 
at 37 ℃ expect Y. pestis, and Y. enterocolitica withstands 
freezing very well and may survive for prolonged periods 
in frozen food. Infections with Y. enterocolitica are more 
common at cold regions or colder seasons (16-19), and in 
our case, it was winter when the patient developed fever and 
body pain. The patient denied any blood transfusion, recent 
travel and animal contact. As the same food was consumed 
by his family but they didn’t show any similar symptoms, we 
also excluded the infection by unclean food. As we known, 
Y. enterocolitis is also a common cause of chronic aseptic 
arthritis, especially in in patients with compromised immune 
function. The pathogenesis is likely due to an immune 
response that Yersinia antigens cross-reacts with host 
antigens, which the host has HLA-B27 positivity making 
them susceptible to arthritis (20). The patient has a history 
of 10-year AS, he suffered from the pain caused by AS 
constantly. We conclude the pain in his neck, lumbosacral 
region and limbs were mostly caused by AS, because X-ray 
and CT both showed no indication of infection and in line 
with joint changes of AS. As the patient’s immune status was 
not clear, we inferred the pathogen was Y. enterocolitica have 
directly entered into the blood through an infected tissue, 
which means the patient is under an asymptomatic carrier 

state. Our review of the literature (Table 3) demonstrate in 
some cases, septicemia can occur without exposure to the 
source of the contamination and most of those infected are 
in a state of low immunity.

Septicemia with Y. enterocolitica  pathogenesis is 
colonization of the intestinal tract, especially the distal 
small intestine and proximal colon, and penetrate the mucus 
barrier, causing an inflammatory response that triggers 
gastrointestinal symptoms such as diarrhoea, abdominal 
pain, nausea and vomiting (2). In our case, the patient 
showed fever and pain in his neck, lumbosacral region and 
limbs, but no gastrointestinal symptoms. We reviewed the 
12 similar cases (Table 3), although clinical presentation of 
bloodstream infection caused by Y. enterocolitica can range 
from a normal temperature state to fever, multiple organ 
abscesses, septic arthritis and osteomyelitis to disseminated 
disease, but abdominal discomfort is common and cases 
without gastrointestinal symptoms are extremely rare.

For the great majority of gastrointestinal infections 
caused by Y. enterocolitica are self-limiting and do not 
merit antimicrobial therapy in an immunocompetent host. 
However, antibiotics are warranted for extraintestinal 
infections including septicemia, in which the mortality 
can be as high as 50% (2). Although the septicemia with 
Y. enterocolitica can lead to complications including liver 
abscess, arthritis and other symptoms, timely administration 
of effective antibiotics seems to improve the prognosis. 
According to our literature review, most cases were 
recovered after proper antibiotics treatment.

The initial  recommendations for antibiotics by 
WHO including tetracycline, gentamicin and TMP/
SMZ. Recently, third generation cephalosporins and 
fluoroquinolones showed excellent in vitro activity to 
Y. enterocolitica, which have been considered as better 
alternatives (2). In our case, blood culture showed 



5783Annals of Palliative Medicine, Vol 10, No 5 May 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(5):5780-5785 | http://dx.doi.org/10.21037/apm-20-256

T
ab

le
 3

 C
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 c

as
es

 o
f b

lo
od

st
re

am
 in

fe
ct

io
n 

ca
us

ed
 b

y 
Ye

rs
in

ia
 e

nt
er

oc
ol

iti
ca

 (n
=1

2)

R
ep

or
te

r
A

ge
 (y

ea
r)/

G
en

de
r

U
nd

er
ly

in
g 

di
se

as
e

E
xp

os
ur

e
C

ul
tu

re
  

po
si

tiv
e

C
lin

ic
al

 p
re

se
nt

at
io

n
A

nt
ib

ac
te

ria
l  

ag
en

ts
/p

er
io

d
O

ut
co

m
e

M
in

am
i e

t a
l. 

(3
)

2/
M

N
on

e
U

nd
is

in
fe

ct
ed

 w
at

er
B

lo
od

, s
to

ol
Fe

ve
r, 

di
ar

rh
ea

, l
iv

er
  

ab
sc

es
s

C
TX

+
TM

P
/S

M
Z

,  
8 

da
ys

R
ec

ov
er

ed

Th
w

ai
te

s 
 

et
 a

l. 
(4

)
60

/F
C

O
P

D
,  

ha
em

oc
hr

om
at

os
is

N
A

N
on

e
Fe

ve
r, 

br
ad

yc
ar

di
a,

 s
ki

n 
br

on
zi

ng
, l

iv
er

 a
bs

ce
ss

es
P

/T
, 3

 w
ee

ks
R

ec
ov

er
ed

Ito
 e

t a
l. 

(5
)

20
  

m
on

th
s/

F
N

on
e

N
on

e
B

lo
od

, s
to

ol
Fe

ve
r, 

ph
ar

yn
gi

tis
, 

ab
do

m
in

al
 p

ai
n,

 d
ia

rr
he

a
C

TX
, 7

 d
ay

s
R

ec
ov

er
ed

M
er

ge
nh

ag
en

  
et

 a
l. 

(6
)

76
/M

ID
A

, g
la

uc
om

a,
 n

on
is

ch
em

ic
 

ca
rd

io
m

yo
pa

th
y,

 E
S

D
R

, n
ec

k 
sw

el
lin

g

N
on

e
B

lo
od

S
ha

ki
ng

 a
nd

 c
hi

lls
,  

hy
po

te
ns

io
n

P
/T

, C
TR

X
, 1

7 
da

ys
R

ec
ov

er
ed

P
ul

vi
re

nt
i  

et
 a

l. 
(7

)
74

/M
he

pa
tit

is
 C

 in
fe

ct
io

n
Fr

eq
ue

nt
ly

 a
te

 fr
es

h 
an

d 
fr

oz
en

 m
ea

t
B

lo
od

, s
to

ol
,  

ab
sc

es
se

s
Fe

ve
r, 

vo
m

iti
ng

, d
ia

rr
he

a,
 

su
sp

ec
t h

ep
at

ic
 a

bs
ce

ss
C

P
FX

, 1
0 

da
ys

R
ec

ov
er

ed

G
rig

ul
l e

t a
l. 

(8
)

5/
M

si
de

ro
bl

as
tic

 a
ne

m
ia

, i
ro

n 
 

ov
er

lo
ad

 
M

on
th

ly
 b

lo
od

 tr
an

sf
us

io
ns

, 
de

er
B

lo
od

, s
to

ol
Fe

ve
r, 

ab
do

m
in

al
 

di
sc

om
fo

rt
, d

ia
rr

he
a

M
E

C
+

TM
P

/S
M

Z
+

C
P

FX
,  

5 
w

ee
ks

R
ec

ov
er

ed

P
ou

pl
in

  
et

 a
l. 

(9
)

65
/M

V
D

H
, m

ec
ha

ni
ca

l a
or

tic
 v

al
ve

 
pr

os
th

es
is

 im
pl

an
te

d
N

A
Jo

in
t fl

ui
d

Fe
ve

r, 
pa

in
 a

nd
 m

ot
io

n 
ra

ng
e 

lim
ita

tio
n 

in
 th

e 
le

ft
 

hi
p

C
TR

X
+

P
E

F,
  

P
E

F+
R

F,
 N

A
D

ie
d

H
os

ak
a 

 
et

 a
l. 

(1
0)

47
/M

N
A

N
A

B
lo

od
;  

sk
in

 b
io

ps
y

Fe
ve

r, 
so

re
 th

ro
at

,  
un

pr
od

uc
tiv

e 
co

ug
h,

  
po

ly
ar

th
ra

lg
ia

, s
ki

n 
ra

sh

N
A

, N
A

R
ec

ov
er

ed

Th
om

ps
on

  
et

 a
l. 

(1
1)

3 
w

ee
ks

/M
N

on
e

N
on

e
B

lo
od

Fe
ve

r, 
em

es
is

, 
hy

po
na

tr
em

ia
, 

he
m

at
em

es
is

A
M

P
+

A
K

+
C

M
, N

A
D

ie
d

Ic
hi

no
he

  
et

 a
l. 

(1
2)

4/
M

N
on

e
R

aw
 p

or
k,

 c
oo

ki
es

 fr
om

 th
e 

po
rk

-c
on

ta
m

in
at

ed
 h

an
d

S
to

ol
A

cu
te

 g
as

tr
oe

nt
er

iti
s,

 fe
ve

r, 
rig

or
, s

hi
ve

rs
M

O
X

+
A

K
, K

M
, 1

3 
da

ys
R

ec
ov

er
ed

W
al

e 
et

 a
l. 

(1
3)

66
/M

N
on

e
R

aw
 g

oa
ts

’ m
ilk

B
lo

od
M

al
ai

se
, f

ev
er

, v
om

iti
ng

Z
O

X
, C

P
FX

, 2
6 

da
ys

R
ec

ov
er

ed

C
oh

en
 e

t a
l. 

(1
4)

36
/M

A
ID

S
N

on
e

B
lo

od
, s

to
ol

D
ia

rr
he

a,
 a

bd
om

in
al

 P
ai

n
TM

P
/S

M
Z

, C
P

FX
, 1

9 
da

ys
R

ec
ov

er
ed

M
, 

m
al

e;
 F

, 
fe

m
al

e;
 N

A
, 

no
t 

av
ai

la
b

le
; 

C
O

P
D

, 
ch

ro
ni

c 
ob

st
ru

ct
iv

e 
p

ul
m

on
ar

y 
d

is
ea

se
; 

ID
A

, 
iro

n-
d

efi
ci

en
cy

 a
ne

m
ia

; 
E

S
R

D
, 

E
nd

-S
ta

ge
 R

en
al

 D
is

ea
se

; 
V

D
H

, 
va

lv
ul

ar
 h

ea
rt

 
di

se
as

e;
 A

ID
S

, a
cq

ui
re

d 
im

m
un

od
efi

ci
en

cy
 s

yn
dr

om
e;

 C
TX

, C
ef

ot
ax

im
e;

 T
M

P
/S

M
Z

, t
rim

et
ho

pr
im

/s
ul

fa
m

et
ho

xa
zo

le
; P

/T
, p

ip
er

ac
ill

in
/t

az
ob

ac
ta

m
; C

TR
X

, c
ef

tr
ia

xo
ne

; C
P

FX
, 

ci
pr

ofl
ox

ac
in

; M
E

C
, m

er
op

en
em

; P
E

F,
 p

efl
ox

ac
in

; R
D

, r
ifa

m
pi

n;
 A

M
, a

m
pi

ci
lli

n;
 A

K
, a

m
ik

ac
in

; C
M

, c
lin

da
m

yc
in

; M
O

X
, m

ox
al

ac
ta

m
; K

M
, k

an
am

yc
in

; Z
O

X
, c

ef
tiz

ox
im

e.



5784 Liu et al. Rare bloodstream infection caused by a rare intestinal pathogen 

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(5):5780-5785 | http://dx.doi.org/10.21037/apm-20-256

Y. enterocolitica was resistance to gentamicin, some 
third generation cephalosporins,  but sensit ive to 
fluoroquinolones, carbapenems, amikacin and piperacillin/
tazobactam. Ceftriaxone and metronidazole were given 
for 3 days, then changed to moxifloxacin according to 
the sensitivity of culture results. Although the patient’s 
temperature did not return to normal, the blood culture 
and laboratory data of routine blood test were normal after 
treatment. As soon as combination therapy changed to 
amikacin and piperacillin/tazobactam, clear improvements 
were achieved within a few days. This case was successfully 
treated with the combination of appropriate antibiotics 
for 24 days. Most past cases have also improved after 
implementing effective antibiotics including third 
generation cephalosporins,  f luoroquinolones and 
aminoglycosides. No recurrences were identified and the 
longest therapy lasted 5 weeks.

This case has limitations and must be interpreted with 
care. The infections caused by Y. enterocolitica are extremely 
rare and differences exist in individuals, so the regimen and 
full course of antibiotic treatment are still uncertain. What 
antimicrobial agent to select and when to stop are usually in 
accordance with blood culture. In our case, moxifloxacin is 
sensitive to culture Y. enterocolitica but the therapeutic effect 
was not significant. Even after the patient’s temperature and 
blood culture returned to normal, the patient still continued 
antimicrobial agents due to lack of literature support. The 
limitations restrict the broader applicability of the treatment 
in this case. 

Conclusions

Septicemia with Y. enterocolitica is a rare event, exact 
incidence can only be estimated by recording of all 
occurrences at a multinational scale systematically and 
antimicrobial regimens vary from country to country. 
Clinical symptoms and route of acquisition also vary 
in different patient. This case involved spontaneous 
bloodstream infection caused by Y. enterocolitica in an 
AS patient without history of source exposure and 
gastrointest inal  symptoms did not appear during 
hospitalization. He was successfully treated with a combined 
antibiotic therapy for 28 days. The pain caused by AS may 
easily confused with arthritis caused by Y. enterocolitica and 
physician should be alert to distinguish them. And physician 
should consider rare diagnosis in patients without typical 
symptoms. 
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