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Prostatic abscesses are usually related to gram-negative bacilli. However, methicillin-resistant Staphylococcus aureus (MRSA) has
emerged as a substantial cause of prostatic abscesses in recent years. Herein, we report the case of a 31-year-old man with a history
of orthotopic liver transplantation 10 years ago who presented with acute onset dysuria and abdominal pain and was diagnosed
with a MRSA prostatic abscess. To our knowledge, this is the first case describing a prostatic abscess in a liver transplant recipient
and the first reporting MRSA as the causative organism of a prostatic abscess in a solid organ transplant recipient.

1. Introduction

A prostatic abscess is a rare entity, usually caused by
organisms from the family Enterobacteriaceae or genus
Enterococcus. Although Staphylococcus aureus infection is
typically associated with skin diseases, it has emerged as a
substantial cause of prostatic abscesses in recent years [1].
S. aureus, a major cause of infection among solid organ
transplant recipients, occurs most commonly within the first
2 months following liver transplantation and is associated
with a high morbidity and mortality [2]. Herein, we report
the case of a 31-year-oldmanwith a history of orthotopic liver
transplantation 10 years ago, chronic immunosuppression,
and ulcerative colitis, who presented with acute onset dysuria
and abdominal pain. He was ultimately found to have
a prostatic abscess and bacteremia caused by methicillin-
resistant Staphylococcus aureus (MRSA). To the best of our
knowledge, this is the first case describing a prostatic abscess
in a liver transplant recipient and the first reportingMRSA as
the causative organism of a prostatic abscess in a solid organ
transplant recipient.

2. Case Presentation

A 31-year-old African-American man underwent orthotopic
liver transplantation 10 years ago for primary sclerosing
cholangitis (PSC). He had moderate acute cellular rejec-
tion five months after the transplant but had no history
of any transplant-related infections. He presented to the
emergency department with a one-week history of lower
abdominal pain and dysuria. His past medical history was
pertinent for ulcerative colitis and type 2 diabetes mellitus.
He had been hospitalized multiple times in the past year for
abdominal pain. Extensive investigation had shown partial
small bowel obstruction caused by intussusception that was
treated conservatively, in addition to chronic elevation of total
bilirubin, alkaline phosphatase, and transaminases attributed
to possible recurrence of PSC in the hepatic graft. At the
time of suspicion of possible PSC recurrence, his prednisone
dosage had been increased and later tapered when liver
function studies improved. He had last been admitted to the
hospital 2 weeks earlier for diarrhea and fever, diagnosed
with Clostridium difficile infection (CDI), and discharged
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10 days prior with oral vancomycin. At the time of cur-
rent presentation, his immunosuppression regimen included
tacrolimus 1mg twice daily, mycophenolate mofetil 500mg
twice daily, and prednisone 5mg daily. He reported temporal
insertion of indwelling urinary catheters during some of
his previous hospital admissions for management of small
bowel obstruction. Otherwise, he denied any intravenous
(IV) drug use, history of urethral instrumentation, or chronic
indwelling urinary catheters. His vital signs on admission
revealed blood pressure 134/68mmHg, heart rate 80 beats
per minute, 20 respirations per minute, and temperature
98.5∘F. On physical exam, his abdomen was soft with mild
tenderness to palpation in the left lower quadrant. Rectal
exam revealed a normal-sized, painless prostate with fluc-
tuation at the right base. Laboratory investigation showed
white blood cell count of 22,600/𝜇L (94% neutrophils,
2% lymphocytes, 1% bands), hemoglobin 12.3 g/dL, and
platelet count 309,000/𝜇L. Biochemistry tests revealed cre-
atinine 1.2mg/dL, alanine aminotransferase 199U/L, aspar-
tate aminotransferase 157U/L, alkaline phosphatase 719U/L,
and total bilirubin 18.3mg/dL (direct bilirubin 15.6mg/dL),
which were unchanged compared to previous laboratory
results. Human immunodeficiency virus (HIV) antibody was
negative. Urinalysis showed 11–20 white blood cells/high
power field (HPF), 0–2 red blood cells/HPF, few bacteria,
and no casts. Contrast-enhanced computed tomography
(CT) of the abdomen and pelvis revealed multiple stable
areas of intussusception and a 3.0 cm × 1.9 cm prostatic
abscess (Figures 1(a) and 1(b)). We empirically treated for
infection with IV ceftriaxone and vancomycin. MRSA was
isolated from both urine (<10,000CFU/mL) and 2 sets
of blood cultures (aerobic and anaerobic bottles) obtained
upon admission. Cultures were sensitive to daptomycin, clin-
damycin, gentamycin, rifampin, tetracycline, levofloxacin,
trimethoprim-sulfamethoxazole, and vancomycin (MIC <
0.5). Both transthoracic and transesophageal echocardiogra-
phy were negative for vegetations. Based on his recent hos-
pitalizations, he was diagnosed with health-care associated
MRSA bacteremia. Detailed review of his hospital records
revealed that colonization with MRSA had been detected 2
weeks prior in a nasal swab sample and treated accordingly
with topical chlorhexidine and mupirocin. A final diagnosis
ofMRSA prostatic abscess with bacteremia wasmade. Due to
his immunosuppression and bacteremia, it was decided that
he was not a candidate for oral antibiotics. IV vancomycin
was continued while ceftriaxone was stopped. We opted
for conservative management in this case, which showed
rapid improvement of symptoms and inflammatory response.
Therefore, abscess aspiration was not deemed necessary.
We also continued oral vancomycin to complete 14 days of
treatment for CDI. The same dosage of immunosuppressant
medications was continued, with the exception of tacrolimus,
which was held due to acute kidney injury. Leukocytosis
resolved at day 3 while symptoms started to improve at day 5.
Repeat blood cultures at day 4 were negative. Urine cultures
failed to grow any organism at day 11 of active therapy. His
creatinine rose to 1.6mg/dL and IV vancomycinwas switched
to daptomycin on day 12 of treatment. He was discharged
from the hospital at day 22, with instructions to continue

daptomycin for a total of 6 weeks of antibiotics. During a
follow-up clinic appointment at 8 weeks after completion
of antibiotics, his symptoms were resolved, cultures were
negative, and repeat CT of the abdomen and pelvis showed
complete resolution of the prostatic abscess (Figures 2(a) and
2(b)).

3. Discussion

Prostatic abscess is most commonly caused by gram-negative
bacilli, primarilyEscherichia coli, (60–80%of cases), although
Neisseria gonorrhoeae was the most common pathogen in
the past (75% of cases in the preantibiotic era) [3, 4].
Staphylococcus aureus is an uncommon cause of prostatic
abscess but it has been reported more commonly in recent
years. We searched the literature from inception through
August 2014 on PubMed and Ovid MEDLINE to identify
the cases of prostatic abscess caused by S. aureus. The
databases were searched using the keywords “Staphylococcus
aureus” OR “methicillin-resistant Staphylococcus aureus”OR
“MRSA” AND “prostatic abscess” OR “prostate abscess” OR
“prostatic infection” OR “prostate infection.” We found 33
documented cases of S. aureus prostatic abscess (Table 1),
21 of which were found to be MRSA, 3 methicillin-sensitive
Staphylococcus aureus (MSSA), and 9 inwhich susceptibilities
were not available. Of the 21 MRSA cases, 20 (95%) involved
patients with predisposing conditions, 18 (86%) fell within
the 40–60-year-old age group, and 16 (76%) had associated
bacteremia. Predisposing history included immunocompro-
mised conditions (e.g., diabetes mellitus, HIV, immunosup-
pressive drugs), IV drug use, recent genitourinary infection,
chronic or recent indwelling urinary catheter, and preexist-
ing prostatic disease, such as benign prostatic hypertrophy.
Additional risk factors for prostatic abscess described in the
literature include chronic dialysis, prostate biopsy, chronic
bacterial prostatitis, and obstructive uropathy [4–7]. In the
case of our patient, he was colonized by MRSA most likely
due to his multiple hospital admissions and was receiving
immunosuppressant agents for liver allograft protection. In
addition, he had been admitted multiple times for partial
small bowel obstruction during the last year and undergone
temporal indwelling urinary catheter insertions.

Common symptoms of a prostatic abscess include fever,
dysuria, increased urinary frequency, acute urinary retention,
perineal pain, back pain, and hematuria [3, 7]. Many of
these symptoms might be absent in immunosuppressed
subjects, and thus a prostatic abscess should be suspected
in these patients if found with MRSA bacteriuria or MRSA
bacteremia of unknown source. MRSA bacteriuria is rare,
with a study from a single institution in Rochester, Min-
nesota, describing it in 0.5% of 17,085 urine cultures obtained
over two years [8]. Risk factors associated with MRSA
bacteriuria in this study included recent urinary catheter use,
recent healthcare exposure, history of genitourinary surgery,
presence of comorbidities, and increasing patient age. Iden-
tification of the source of bacteriuria was not described
in the study, but it was effectively treated as a urinary
tract infection [8]. Clinicians should be reminded that the
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rá
se

ta
l.,
20
07

[3
2]

51
N
/A

A
nt
ib
io
tic

s,
tr
an
sr
ec
ta
la
bs
ce
ss
dr
ai
na
ge
,u
rin

ar
y
di
ve
rs
io
n
S.
au
re
us

#
(p
ro
st
at
ea

bs
ce
ss
)

To
bi
an

an
d
O
be
r2

00
7
[3
3]

56
D
M
,B

PH
,h
ist
or
y
of

se
lf-
di
gi
ta
lr
ec
ta
l

ex
am

in
at
io
ns

Va
nc
om

yc
in

+
rif
am

pi
n,

cy
sto

sc
op

y,
pe
rc
ut
an
eo
us

ab
sc
es
s

dr
ai
na
ge
,t
ra
ns
ur
et
hr
al
un

ro
ofi

ng
of

ab
sc
es
s

M
RS

A
(u
rin

e,
bl
oo

d)
∗

Sh
in
de
le
ta
l.,
20
06

[3
4]

29
St
ra
dd

le
in
ju
ry

to
ur
et
hr
a,
he
pa
tit
is
C

Va
nc
om

yc
in
,C

op
el
oo

p
ca
th
et
er

pl
ac
em

en
t,
ur
et
hr
op

la
sty

CA
-M

RS
A
(p
ro
st
at
ea

bs
ce
ss
)

Ba
ke
re

ta
l.,
20
04

[3
5]

43
H
ep
at
iti
sC

,i
nt
ra
ve
no

us
dr
ug

ab
us
e

Va
nc
om

yc
in

+
na
fc
ill
in

+
TM

P-
SM

X,
TU

RP
CA

-M
RS

A
(b
lo
od

,p
ro
st
at
ea

bs
ce
ss
)



4 Case Reports in Transplantation

Ta
bl
e
1:
C
on

tin
ue
d.

A
ge

(y
ea
rs
)

C
om

or
bi
di
tie

s/
ris

k
fa
ct
or
s

Tr
ea
tm

en
t

M
ic
ro
bi
ol
og

y

Fr
as
er

et
al
.,
20
03

[3
6]

63
D
M
,r
ec
en
ts
cr
ot
al
ab
sc
es
sd

ra
in
ag
e

Va
nc
om

yc
in
,p
er
cu
ta
ne
ou

sa
bs
ce
ss
dr
ai
na
ge
,T

U
RP

H
A-

M
RS

A
(u
rin

e,
bl
oo

d,
pr
os
ta
te

ab
sc
es
s)

O
liv
ei
ra

et
al
.,
20
03

[3
7]

38
H
IV

In
tr
av
en
ou

sa
nt
ib
io
tic

s,
su
rg
ic
al
pr
oc
ed
ur
eu

nc
le
ar

S.
au
re
us

#

41
N
on

e
In
tr
av
en
ou

sa
nt
ib
io
tic

s,
su
rg
ic
al
pr
oc
ed
ur
eu

nc
le
ar

S.
au
re
us

#

50
D
M

In
tr
av
en
ou

sa
nt
ib
io
tic

s,
su
rg
ic
al
pr
oc
ed
ur
eu

nc
le
ar

S.
au
re
us

#

50
N
on

e
In
tr
av
en
ou

sa
nt
ib
io
tic

s,
su
rg
ic
al
pr
oc
ed
ur
eu

nc
le
ar

S.
au
re
us

#

Tr
au
zz
ie
ta
l.,
19
94

[3
8]

35
H
IV

In
tr
av
en
ou

sa
nt
ib
io
tic
s

S.
au
re
us

#

Sa
va
rir

ay
an

et
al
.,
19
95

[3
9]

50
Re

ce
nt

sa
liv
ar
y
gl
an
d
ab
sc
es
st
re
at
ed

w
ith

an
tib

io
tic

s
Ci
pr
ofl

ox
ac
in

+
er
yt
hr
om

yc
in
,t
ra
ns
pe
rin

ea
la
bs
ce
ss

dr
ai
na
ge
,p
er
in
ea
lu

nr
oo

fin
g
of

ab
sc
es
s

S.
au
re
us

#

G
ill

et
al
.,
19
91

[4
0]

42
Re

ce
nt

fa
ll
w
ith

clo
se
d
ar
m

fr
ac
tu
re

O
xy
te
tr
ac
yc
lin

e,
tr
an
sp
er
in
ea
la
bs
ce
ss
dr
ai
na
ge

M
SS
A
(p
ro
st
at
ea

bs
ce
ss
)

BP
H
,b
en
ig
n
pr
os
ta
te
hy
pe
rt
ro
ph

y;
CA

,c
om

m
un

ity
-a
cq
ui
re
d;

D
M
,d

ia
be
te
sm

ell
itu

s;
H
A
,h

os
pi
ta
l-a

cq
ui
re
d;

H
IV
,h
um

an
im

m
un

od
efi
ci
en
cy

vi
ru
s;
IR
,i
nt
er
ve
nt
io
na
lr
ad
io
lo
gy
;O

LT
,o
rt
ho

to
pi
c
liv
er

tr
an
sp
la
nt
;

TU
RP

,t
ra
ns
ur
et
hr
al
re
se
ct
io
n
of

pr
os
ta
te
;T

M
P-
SM

X,
tr
im

et
ho

pr
im

-s
ul
fa
m
et
ho

xa
zo
le
;M

RS
A
,m

et
hi
ci
lli
n-
re
sis

ta
nt

St
ap
hy
lo
co
cc
us

au
re
us
;M

SS
A
,m

et
hi
ci
lli
n-
se
ns
iti
ve

St
ap
hy
lo
co
cc
us

au
re
us
;N

/A
,n
ot

av
ai
la
bl
e.

∗

C
om

m
un

ity
ve
rs
us

ho
sp
ita

l-a
cq
ui
re
d
M
RS

A
st
at
us

no
tg

iv
en
.

# S
us
ce
pt
ib
ili
ty
to

m
et
hi
ci
lli
n
w
as

no
tr
ep
or
te
d.



Case Reports in Transplantation 5

(a) (b)

Figure 1: Axial (a) and coronal (b) views of CT abdomen and pelvis revealing a 3.0 cm × 1.9 cm prostatic abscess (arrow).

(a) (b)

Figure 2: Axial (a) and coronal (b) views of CT abdomen and pelvis with contrast after completion of 6 weeks of intravenous antibiotic
therapy showing resolution of prostatic abscess.

differential diagnosis after detecting MRSA in the urine
should include pyelonephritis, renal abscess, prostate abscess,
endocarditis, skin infection, or staphylococcal bacteremia
originating from another site [3, 7, 9]. MRSA bacteremia can
be the origin or the consequence of a prostatic abscess. In
our case, further investigation to identify the origin of the
bacteremia, including careful history, physical examination,
and echocardiogram, was negative except for the presence of
the prostatic abscess.

Imaging studies obtained by CT and transrectal ultra-
sound (TRUS) are useful in the diagnosis of prostatic
abscesses.There are no studies that have described superiority
of any of these techniques over the others. TRUS is often used
initially and can show one or more hypoechoic areas with
well-defined and thick walls containing fluid. However, it
may be inconclusive in the initial stages of abscess formation
[3, 10]. Additionally, it may cause pain to patients and abscess
size may be altered based on the angle of TRUS. CT is not
painful, has less operator dependence, and can detect spread
of infection to nearby organs [3]. In addition, CT offers
better characterization of the lesion and can differentiate an
abscess from a cyst, granuloma, or malignancy [4]. There

is no consensus regarding which imaging modality to use,
and some authors advocate starting with TRUS, as one study
showed 100% accuracy in diagnosis of prostate abscesses [11].

While it is widely agreed that prompt treatment is crucial
to prevent morbidity and mortality, there are no randomized
clinical trials or expert consensus statements that recom-
mend conservativemanagement, percutaneous aspiration, or
surgical incision and drainage as the particular treatment
strategy of choice [3, 4, 7]. Conservative management is
limited to antibiotics targeted against the organism found
in the cultures. If an additional intervention is decided, it
depends on local experience to decide between transurethral
resection of prostate (TURP) and transperineal percutaneous
drainage. A 2012 retrospective study fromKorea [3] described
52 patients with prostatic abscess of any etiology, where
11 received conservative treatment, 23 underwent TURP,
and 18 had transperineal aspiration. The average length of
hospital stay was 17.5 days. Of the 18 who underwent needle
aspiration, hospital stay was longer (23 days) and 4 suffered
recurrence within one month of discharge. Two patients died
after conservative treatment, but it is unclear if this strategy
was chosen due to poor general functional status. It was



6 Case Reports in Transplantation

concluded that patients treated with TURP have a shorter
length of stay than patients treated with needle aspiration,
but the former is a more invasive procedure and carries the
risk of greater complications [3]. Another retrospective study
examined 48 patients with a prostatic abscess and devised
an algorithm for treatment recommendations. For patients
with an abscess size <2 cm, minimal symptoms, and no
leukocytosis, antibiotics for 2 weeks were suggested. If these
criteria were not fulfilled or if there was a persistent abscess,
transperineal aspiration was recommended [11].

Of the 21 cases of MRSA prostatic abscess found in the
literature, 4 were treated with antibiotics alone and 17 with
the combination of antibiotics and at least one additional
intervention (TURP, abscess drainage). Two patients died,
one who was treated conservatively, and the other with
transurethral abscess drainage. The choice of antibiotics,
duration, and route of administration have not been well-
defined for the treatment of MRSA prostatic abscess. One
author has suggested one week of IV vancomycin followed
by 4 weeks of trimethoprim and/or rifampin [4]. In our
case, vancomycin was given initially and then switched to
daptomycin due to ongoing renal injury. We decided to
complete 6 weeks of therapy with IV daptomycin for the
treatment of MRSA prostatic abscess and bacteremia and
had symptomatic, microbiologic, and radiologic resolution.
Daptomycin was considered sufficient therapy, as research
has shown that it is highly excreted in the urine, has good
penetration into biofilms, and is not affected by alkaline
pH, which is often seen in prostate tissue [12, 13]. Our case
is an example that, even in immunosuppressed patients, a
conservative approach can be opted for if adequate follow-up
is reassured.

We found 5 case reports of patients with prostatic abscess
of any etiology following solid organ transplantation: 4 cases
described after kidney transplant and 1 case following heart
transplantation. The associated organisms were Histoplasma
capsulatum [14, 15], Cladophialophora carrionii [16], Pseu-
domonas aeruginosa [17], and Cryptococcus neoformans [18].
In the cases of the renal transplant patients, the prostatic
abscess was found at 2.5 and 3 years (Histoplasma), 10
months (Cladophialophora), and 6 days (Pseudomonas) after
transplant. In the heart transplant patient, the abscess was
found after 7 years (Cryptococcus). To our knowledge, this
is the first case describing a prostatic abscess in a liver
transplant recipient and the first case of MRSA prostatic
abscess described in a solid organ transplant recipient.

4. Conclusion

In summary, we present a unique case of a patient with a
MRSA prostatic abscess and bacteremia. Abnormal fluctua-
tion of the prostate during rectal examination together with
MRSA bacteriuria or MRSA bacteremia of unknown origin
should raise the suspicion for this diagnosis. While S. aureus
is not a common cause of a prostatic abscess, the growing
number of these cases in the literature emphasizes the
importance of early recognition in susceptible individuals,

such as solid organ transplant recipients. Treatment should
be individualized based on each patient’s clinical condition.
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