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CASE REPORT

We identified 5 patients who had cutaneous lesions with cultures 
that yielded Mycobacterium marinum. It was discovered that all 
5 patients had a home aquarium, and infection was preceded by 
trauma to the hand. However, the association between the devel-
opment of the infection and exposure of the trauma site to the 
aquarium was not initially established until repeated questioning was 
performed. Skin biopsies or incision and drainage were performed 
for all patients, and the diagnosis was established by culture of the 
specimens. The mean time from initial presentation to diagnosis and 
initiation of appropriate treatment was 91 days (range, 21–245 days). 
Prolonged therapy for 2 to 6 months was necessary for resolution 
of the infection. 

Cutis. 2017;100:331-336.

An environmental pathogen, Mycobacterium  
marinum can cause cutaneous infection when trau-
matized skin is exposed to fresh, brackish, or salt 

water. Fishing, aquarium cleaning, and aquatic recre-
ational activities are risk factors for infection.1,2 Diagnosis 
often is delayed and is made several weeks or even 
months after initial symptoms appear.3 Due to the pro-
tracted clinical course, patients may not recall the initial 
exposure, contributing to the delay in diagnosis and ini-
tiation of appropriate treatment. It is not uncommon for 
patients with M marinum infection to be initially treated 
with antibiotics or antifungal drugs. 

We present a review of 5 patients who were diagnosed 
with M marinum infection at our institution between 
January 2003 and March 2013. 

Methods
This study was conducted at Henry Ford Hospital, a  
900-bed tertiary care center in Detroit, Michigan.  
Patients who had cultures positive for M marinum 
between January 2003 and March 2013 were identi-
fied using the institution’s laboratory database. Medical 
records were reviewed, and relevant demographic, epi-
demiologic, and clinical data, including initial clinical 
presentation, alternative diagnoses, time between ini-
tial presentation and definitive diagnosis, and specific  
treatment, were recorded.

Results 
We identified 5 patients who were diagnosed with 
culture-confirmed M marinum skin infections during 
the study period: 3 men and 2 women aged 43 to  
72 years (Table 1). Two patients had diabetes mellitus and 
1 had hepatitis C virus. None had classic immunosup-
pression. On repeated questioning after the diagnosis 
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PRACTICE POINTS
•	  Mycobacterium marinum infection should be sus-

pected in patients with skin/soft tissue infections 
that fail to respond or progress despite treatment 
with antibiotics active against streptococci and 
staphylococci. 

•	  Inquiring about environmental exposure prior to the 
onset of the symptoms is key to elaborate a differ-
ential diagnosis list.

•	  Biopsy for pathology evaluation and acid-fast bacilli 
smear and culture are key to establish the diagnosis 
of M marinum infection.

Drs. Steinbrink and Miceli are from the Department of Internal Medicine, University of Michigan Medical School, Ann Arbor. Dr. Miceli also is from the 
Division of Infectious Diseases. Drs. Alexis, Angulo-Thompson, Ramesh, and Alangaden are from the Department of Internal Medicine, Henry Ford 
Health System, Detroit, Michigan. Drs. Alexis, Ramesh, and Alangaden also are from the Infectious Diseases Section.
The authors report no conflict of interest.
Correspondence: Marisa H. Miceli, MD, Division of Infectious Diseases, University of Michigan Medical School, 1500 E Medical Center Dr, University 
Hospital F4005, Ann Arbor, MI 48109-5378 (mmiceli@med.umich.edu).

Copyright Cutis 2017. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS
 D

o 
no

t c
op

y



M MARINUM SKIN INFECTION

332   I  CUTIS® WWW.CUTIS.COM

TA
B

LE
 1

. C
lin

ic
al

 C
ha

ra
ct

er
is

tic
s,

 D
ia

g
no

si
s,

 a
nd

 M
an

ag
em

en
t 

o
f 

P
at

ie
nt

s 
W

ith
 M

yc
o

b
ac

te
ri

um
 m

ar
in

um
 In

fe
ct

io
n 

C
ha

ra
ct

er
is

tic
 

P
at

ie
nt

 1
P

at
ie

nt
 2

P
at

ie
nt

 3
P

at
ie

nt
 4

P
at

ie
nt

 5

P
at

ie
nt

 a
ge

, y
/s

ex
43

/F
64

/M
68

/M
57

/F
72

/M

C
om

or
bi

di
tie

s
D

M
, H

TN
N

on
e

H
TN

, G
E

R
D

, O
A

H
C

V,
 H

TN
D

M
, H

TN
, B

P
H

, g
ou

t

C
lin

ic
al

 p
re

se
nt

at
io

n
E

de
m

a,
 e

ry
th

em
a,

 a
nd

 p
ai

n 
 

in
 th

e 
le

ft 
m

id
dl

e 
fin

ge
r;

  
de

sp
ite

 tr
ea

tm
en

t w
ith

 
an

tib
io

tic
s,

 th
e 

in
fe

ct
io

n 
 

sp
re

ad
 p

ro
xi

m
al

ly
 to

  
th

e 
w

ris
t

Te
nd

er
 e

ry
th

em
at

ou
s 

 
no

du
le

 o
n 

th
e 

le
ft 

fo
re

ar
m

 
an

d 
th

um
b

E
ry

th
em

at
ou

s 
te

nd
er

 
no

du
le

s 
on

 th
e 

le
ft 

 
ha

nd
 a

nd
 fo

re
ar

m

P
ur

ul
en

t m
at

er
ia

l i
n 

th
e 

na
il 

be
d 

of
 le

ft 
th

um
b;

 d
es

pi
te

 tr
ea

tm
en

t 
w

ith
 a

nt
ib

io
tic

s,
 s

he
 d

ev
el

op
ed

 
no

du
la

r 
le

si
on

s 
in

 a
 li

ne
ar

 
fa

sh
io

n 
fro

m
 th

e 
w

ris
t t

o 
th

e 
fo

re
ar

m

P
ai

n 
an

d 
er

yt
he

m
a 

of
 th

e 
rig

ht
 

th
um

b;
 e

ry
th

em
a 

pr
og

re
ss

ed
 

to
 th

e 
ax

illa
; n

od
ul

ar
 le

si
on

s 
de

ve
lo

pe
d 

in
 a

 li
ne

ar
 m

an
ne

r 
to

 th
e 

an
te

cu
bi

ta
l f

os
sa

 d
es

pi
te

 
tr

ea
tm

en
t w

ith
 a

nt
ib

io
tic

s

R
ep

or
te

d 
ex

po
su

re
/

tr
au

m
a 

at
 in

iti
al

 
pr

es
en

ta
tio

n 

P
un

ct
ur

e 
in

ju
ry

 o
f l

ef
t fi

ng
er

  
on

 a
 c

lo
th

in
g 

ta
g

N
o 

di
re

ct
 in

ju
ry

; r
ep

or
te

d 
ac

tiv
ity

 in
cl

ud
ed

 ro
se

 
ga

rd
en

in
g 

an
d 

fis
h 

 
ta

nk
 c

le
an

in
g 

S
pl

in
te

r 
in

ju
ry

 to
 th

e 
 

le
ft 

th
um

b 
w

hi
le

  
cu

tt
in

g 
sh

ru
bs

In
ju

ry
 to

 le
ft 

th
um

b 
w

hi
le

 
cl

ea
ni

ng
 th

e 
ho

us
e

N
ai

l c
lip

pi
ng

D
ur

at
io

n 
of

 s
ym

pt
om

s 
be

fo
re

 in
iti

al
 

pr
es

en
ta

tio
n

3.
5 

m
o

4 
m

o
2.

5 
w

k
6 

w
k

2 
d

In
iti

al
 d

ia
gn

os
is

: 
tr

ea
tm

en
t

C
el

lu
lit

is
: C

IP
 

 L
E

V


 A
ZI

T
C

el
lu

lit
is

: C
E

P
 

 T
E

R
B

Fu
ng

al
 in

fe
ct

io
n:

 IT
R

A
C

el
lu

lit
is

: C
LI

N
 

  
C

E
P

 
 V

A
N

 
 IT

R
A

C
el

lu
lit

is
: C

E
P

 
 C

LI
N

 
 V

A
N

W
or

ku
p

B
io

ps
y

B
io

ps
y

B
io

ps
y

B
io

ps
y

In
ci

si
on

 a
nd

 d
ra

in
ag

e

B
io

ps
y 

re
su

lts
S

up
pu

ra
tiv

e 
gr

an
ul

om
at

ou
s 

in
fla

m
m

at
io

n
N

eu
tr

op
hi

lic
 a

nd
 

gr
an

ul
om

at
ou

s 
in

fla
m

m
at

io
n

D
er

m
al

 a
bs

ce
ss

N
on

ca
se

at
in

g 
gr

an
ul

om
at

ou
s 

in
fla

m
m

at
io

n
N

/A

In
cu

ba
tio

n 
pe

rio
d

26
 d

40
 d

18
 d

5 
w

k 
(∙

34
 d

)
11

 d
 

Ti
m

e 
fro

m
 p

re
se

nt
at

io
n 

to
 th

er
ap

y
24

5 
d

91
 d

 2
1 

d
23

 d
76

 d

Tr
ea

tm
en

t
M

IN
O

 
D

O
XY

 +
 C

LA
R

D
O

XY
D

O
XY

 
 D

O
XY

 +
 C

LA
R

 +
  

E
TH

 
 D

O
XY

 +
 A

ZI
T 
+

 E
TH

TM
P

-S
M

X 


 T
M

P
-S

M
X 
+

 
D

O
XY

 +
 C

LA
R

D
ur

at
io

n 
of

 tr
ea

tm
en

t
3 

m
o

U
nk

no
w

n
A

t l
ea

st
 2

 m
o 

(te
m

po
ra

ril
y 

m
ov

ed
  

ou
t o

f s
ta

te
)

6 
m

o
4 

m
o

O
ut

co
m

e 
R

es
ol

ut
io

n
Lo

st
 to

 fo
llo

w
-u

p
R

es
ol

ut
io

n
R

es
ol

ut
io

n
R

es
ol

ut
io

n

U
lti

m
at

e 
so

ur
ce

  
of

 e
xp

os
ur

e
A

qu
ar

iu
m

A
qu

ar
iu

m
A

qu
ar

iu
m

A
qu

ar
iu

m
A

qu
ar

iu
m

A
bb

re
vi

at
io

ns
: F

, f
em

al
e;

 M
, m

al
e;

 D
M

, d
ia

be
te

s 
m

el
lit

us
; H

TN
, h

yp
er

te
ns

io
n;

 G
ER

D
, g

as
tro

es
op

ha
ge

al
 re

flu
x 

di
se

as
e;

 O
A

, o
st

eo
ar

th
rit

is
; H

C
V,

 h
ep

at
iti

s 
C

 v
iru

s;
 B

P
H

, b
en

ig
n 

pr
os

ta
tic

 h
yp

er
pl

as
ia

; 
C

IP
, c

ip
ro

flo
xa

ci
n;

 L
EV

, l
ev

of
lo

xa
ci

n;
 A

ZI
T,

 a
zi

th
ro

m
yc

in
; C

EP
, f

irs
t-

ge
ne

ra
tio

n 
ce

ph
al

os
po

rin
; T

ER
B

, t
er

bi
na

fin
e;

 IT
R

A
, i

tr
ac

on
az

ol
e;

 C
LI

N
, c

lin
da

m
yc

in
; V

A
N

, v
an

co
m

yc
in

; N
/A

, n
ot

 a
pp

lic
ab

le
;  

M
IN

O
, m

in
oc

yc
lin

e;
 D

O
XY

, d
ox

yc
yc

lin
e;

 C
LA

R
, c

la
rit

hr
om

yc
in

; E
TH

, e
th

am
bu

to
l; 

TM
P

-S
M

X,
 tr

im
et

ho
pr

im
-s

ul
fa

m
et

ho
xa

zo
le

.

Copyright Cutis 2017. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS
 D

o 
no

t c
op

y



M MARINUM SKIN INFECTION

VOL. 100 NO. 5   I  NOVEMBER 2017  333WWW.CUTIS.COM

was established, all 5 patients reported that they kept a  
home aquarium, and all recalled mild trauma to the 
hand prior to the onset of symptoms; however, none of 
the patients initially linked the minor skin injury to the 
subsequent infection. 

All 5 patients initially presented with erythema and 
swelling at the site of the injury, which evolved into 
inflammatory nodules that progressed proximally up to 
the arm despite empiric treatment with antibiotics active 
against streptococci and staphylococci (Figures 1 and 2).  

Three patients also received empiric antifungal therapy 
due to suspicion of sporotrichosis. 

Skin biopsies were performed on 4 patients, and inci-
sion and drainage of purulent material was performed on 
the fifth patient. Histopathologic examination revealed 
granulomatous inflammation in 3 patients. Stains for 
acid-fast bacilli were positive in all 5 patients. Definitive 
diagnosis of the organism was confirmed by growth of  
M marinum within 11 to 40 days from the tissue in 
4 patients and purulent material in the fifth patient. 
Susceptibility testing was performed on only 1 of the  
5 isolates and showed that the organism was susceptible to 
amikacin, clarithromycin, doxycycline, ethambutol, rifampin, 
and trimethoprim-sulfamethoxazole (TMP-SMX).

The mean time from initial presentation to initia-
tion of appropriate therapy for M marinum infection was  
91 days (range, 21–245 days). Several different treat-
ment regimens were used. All patients received either 
doxycycline or minocycline with or without a macrolide. 
Two also received other agents (TMP-SMX or etham-
butol). Treatment duration varied from 2 to 6 months in  
4 patients, and all 4 had complete resolution of the 
lesions; 1 patient was lost to follow-up. 

Comment
Diagnosing the Infection—Diagnosis of M marinum infec-
tion remains problematic. In the 5 patients included in 
this study, the time between initial onset of symptoms 
and diagnosis of M marinum infection was delayed, as 
has been noted in other reports.4-7 Delays as long as  
2 years before the diagnosis is made have been described.7 
The clinical presentation of cutaneous infection with  
M marinum varies, which may delay diagnosis. Nodular 
lymphangitis is classic, but papules, pustules, ulcers, 
inflammatory plaques, and single nodules also can occur.1,2 
Lymphadenopathy may or may not be present.4,8,9 The dif-
ferential diagnosis is broad and includes infection by other 
nontuberculous mycobacteria such as Mycobacterium 
chelonae; Mycobacterium fortuitum; Nocardia species,  
especially Nocardia brasiliensis; Francisella tularensis; 
Sporothrix schenckii; and Leishmania species. It is not sur-
prising that 4 patients in our study were initially treated 
for a gram-positive bacterial infection and 3 were treated 
for a fungal infection before the diagnosis of M marinum 
was made. Distinctive features that may help to differen-
tiate these infections are summarized in Table 2.

We found that the main cause of delayed diagno-
sis was the failure of physicians to obtain a thorough  
history regarding patients’ recreational activities and ani-
mal exposure. Patients often do not associate a remote 
aquatic exposure with their symptoms and will not volun-
teer this information unless directly asked.2,10 It was only 
after repeated questioning in all of these patients that 
they recounted prior trauma to the involved hand related 
to the aquarium. 

Biopsy and Culture—Histopathologic examination of 
material from a biopsied lesion can give an early clue 

FIGURE 1. A 57-year-old woman (patient 4) presented with a 6-week 
history of a worsening erythematous swollen painful left thumb (A). She 
recalled some minor trauma while cleaning her basement. One week 
later she noticed swelling, erythema and purulent material under the nail 
bed. Two weeks later she noticed an erythematous nonpainful nodule 
on the radial aspect of the left wrist (B), followed by the appearance of 
multiple tender erythematous nodules on the left forearm that followed 
a linear progression from the dorsal aspect of the left hand, extending 
over the medial aspect of the forearm and arm (C). 

A

B

C
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that a mycobacterial infection might be involved. Biopsy 
can reveal either noncaseating or necrotizing granulo-
mas that have larger numbers of neutrophils in addition 
to lymphocytes and macrophages. Giant cells often are 

noted.5,9,11 Organisms can be seen with the use of a tissue 
acid-fast stain, but species cannot be differentiated by 
acid-fast staining.12 However, the sensitivity of acid-fast 
stains on biopsy material is low.3,13,14

Culture of the involved tissue is crucial for establish-
ing the diagnosis of this infection. However, the rate of 
growth of M marinum is slow. Temperature requirements 
for incubation and delay in transporting specimens to 
the laboratory can lead to bacterial overgrowth, resulting 
in the inability to recover M marinum from the culture.13 
Mycobacterium marinum grows preferentially between 
28°C and 32°C, and growth is limited at temperatures 
above 33°C.13,15,16 As illustrated in the cases presented, 
recovery of the organism may not be accomplished 
from the first culture performed, and additional biopsy  
material for culture may be needed. Liquid media gener-
ally is more sensitive and produces more rapid results 
than solid media (eg, Löwenstein-Jensen, Middlebrook 
7H10/7H11 agar). However, solid media carry the advan-
tage of allowing observation of morphology and estima-
tion of the number of organisms.12,17 

Rapid Detection—Advancements in molecular meth-
ods have allowed for more definitive and rapid identi-
fication of M marinum, substantially reducing the delay  
in diagnosis. Commercial molecular assays utilize  
in-solution hybridization or solid-format reverse- 
hybridization assays to allow mycobacterial detection as 
soon as growth appears.18 Use of matrix-assisted laser 
desorption/ionization time-of-flight mass spectrometry  
can substantially shorten the time to species identifica-
tion.19,20 Nonculture-based tests that have been developed 
for the rapid detection of M marinum infection include  
polymerase chain reaction-restriction fragment length 
polymorphism and polymerase chain reaction amplifica-
tion of the 16S RNA gene.21 It should be noted, however,  
that M marinum and Mycobacterium ulcerans have a very 
homologous 16S ribosomal RNA gene sequence, differ-
ing by only 1 nucleotide; thus, distinguishing between 
M marinum and M ulcerans using this method may  
be challenging.22,23 

Management—Treatment depends on the extent 
of the disease. Generally, localized cutaneous disease 
can be treated with monotherapy with agents such as  
doxycycline, clarithromycin, or TMP-SMX. Extensive 
disease typically requires a combination of 2 antimy-
cobacterial agents, typically clarithromycin-rifampin, 
clarithromycin-ethambutol, or rifampin-ethambutol.12 
Amikacin has been used in combination with other 
agents such as rifampin and clarithromycin in refrac-
tory cases.22,24 The use of ciprofloxacin is not encouraged 
because some isolates are resistant; however, other fluo-
roquinolones, such as moxifloxacin, may be options for 
combination therapy. Isoniazid, pyrazinamide, and strep-
tomycin are not effective to treat M marinum. 

Susceptibility testing of M marinum usually 
is performed to guide antimicrobial therapy in cases 

FIGURE 2. A 72-year-old man (patient 5) presented with pain and 
erythema of the right thumb after clipping the nail (A). Erythema pro-
gressed to the axilla. He was treated with bacitracin ointment and 
cefadroxil with no improvement. Nodular lesions developed in a linear 
pattern that extended to the antecubital fossa (B and C).

A

CB
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of poor clinical response or intolerance to first-line  
antimicrobials such as macrolides.25 The likelihood of  
M marinum developing resistance to the agents used for 
treatment appears to be low. Unfortunately, in vitro anti-
microbial susceptibility tests do not correlate well with 
treatment efficiency.10

The duration of therapy is not standardized but usually 
is 5 to 6 months,7,10,26 with therapy often continuing 1 to  
2 months after lesions appear to have resolved.12 However, 
in some cases (usually those who have more extensive 
disease), therapy has been extended to as long as 1 to  
2 years.10 The ideal length of therapy in immunocompro-
mised individuals has not been established27; however, 
a treatment duration of 6 to 9 months was reported in 
one study.28 Surgical debridement may be necessary in 
some patients who have involvement of deep structures 
of the hand or knee, those with persistent pain, or those 
who fail to respond to a prolonged period of medical 
therapy.29 Successful use of less conventional therapeutic 
approaches, including cryotherapy, radiation therapy, 
electrodesiccation, photodynamic therapy, curettage, and 
local hyperthermic therapy has been reported.30-32 

Conclusion
Diagnosis and management of M marinum infection is 
difficult. Patients presenting with indolent nodular skin 
infections affecting the upper extremities should be asked 
about aquatic exposure. Tissue biopsy for histopathologic 
examination and culture is essential to establish an early 
diagnosis and promptly initiate appropriate therapy. 
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