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A B S T R A C T

The present case demonstrates an atypical pulmonary mycobacteriosis that mimicked classical symptoms and
radiology findings for tuberculosis. While T-SPOT Test and PCR analyses proved negative for tuberculosis, mi-
croscopic sputum evaluation showed acid-fast bacilli and Mycobacterium celatum was found in culture. Uniquely,
in our case M. celatum was resistant to rifabutin. Therefore, after not responding to combination treatment
including rifabutin, our patient was treated with ethambutol, clarithromycin and protionamide. Classical risk
factors for atypical mycobacteriosis such as immunodeficiency (including medication-induced), preexisting
pulmonary disease or multimorbidity were not present. We conclude that the high age of the patient (92 y) may
have been the main contributing factor for the infection.

1. Introduction

Atypical mycobacteriosis, or non-tuberculosis mycobacteriosis, is an
infection caused by other mycobacteria than Mycobacterium tubercu-
losis-complex and M. leprae. Recently, a strong increase in its incidence
was reported worldwide (2,5–8,2% annually) [1]. In most myco-
bacteriosis cases a predisposition can be identified, such as im-
munosuppression (typically by HIV-infection), a preexisting tubercu-
losis infection, or a chronic condition such as diabetes or chronic
obstructive pulmonary disease (COPD). Therefore, it is debated that the
increasing incidence of mycobacteriosis is caused by a growing group of
patients with a multi-morbidity and immunocompromised patients,
either infected with HIV, or undergoing medicinal immunosuppression
[2].

M. celatum was first isolated and described by Butler et al., in 1993
[3]. Since then, several cases were reported in the literature. Pulmonary
disease has been predominantly described in HIV-positive patients
[4–7]. Disseminated and/or fatal cases have been reported [6,8,9].
Besides pulmonary involvement, M. celatum leads to skin infections
[10] and cervical lymphadenitis was reported in children [11].

Here we report a case of rifabutin resistant pulmonary M. celatum
infection in an immunocompetent patient that mimicked pulmonary
tuberculosis. To our knowledge, this is the first described clinical case
of M.celatum resistance to rifabutin.

2. Case presentation

A 92-year-old Caucasian HIV-negative female presented with a 6-
month history of a cough with yellow to brown sputum, involuntary
loss of 2 kg with a generally slender body type, but no fever. The patient
did not suffer from any other chronic condition and was HIV-negative.
A chest radiograph showed a cavern in the right upper pulmonary lobe
(Fig. 1A). In a CT scan the cavern had a 4.5 cm diameter in the right
upper pulmonary lobe with accompanying infiltrations (Fig. 1B).
Moreover, lymphadenopathy was found in the upper right hilum and in
the mediastinum. Laboratory analyses revealed mildly elevated C-re-
active protein (CRP) levels (41.3mg/L) and normal blood leukocytes. In
the 1940's and 50's the patient was employed as a pediatric nurse and
was exposed to patients with tuberculosis.

Indeed, microscopy analysis showed acid-fast bacilli in the sputum
as well as in the bronchoalveolar lavage. However, the patient tested
negative for a tuberculosis screening test, the interferon gamma release
assay (T-SPOT) andM. tuberculosis complex DNA was not detected using
amplification/PCR methods and culture analysis. Microbiological cul-
tures revealed a Mycobacterium spp. infection and molecular genetic
testing (GenoType Mycobacterium AS VER 1.0©, Hain-Lifescience)
identified M. celatum [12].

Based on the above findings a standard antibiotic therapy of aty-
pical mycobacteriosis including rifabutin, ethambutol and clari-
thromycin was started. Despite of the antibiotic treatment the patient is
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treatment patient's condition aggravated as she developed fever and
fatigue. Additionally, CRP concentration in blood was rising. Drug
susceptibility testing revealed a resistance against rifabutin (Table 1).
Consequently, antibiotic therapy was adjusted using protionamid in-
stead of rifabutin. Within two weeks, a clinical improvement was ob-
served: the fever subsided and CRP levels decreased. The patient was
therefore dismissed from the hospital. Antibiotic therapy was scheduled
to continue for one year after sputum conversion [12]. Unfortunately,
the patient died at home ten weeks after the proper treatment was in-
itiated. An autopsy was not performed due to the advanced age of the
patient.

3. Discussion and review of the literature

Here we report a rare case of rifabutin-resistant M. celatum infection
in an immunocompetent patient. Up to date, only 7 cases of pulmonary
M. celatum infection have been described in immunocompetent pa-
tients. The lack of systematic studies makes the management of these
cases challenging. Typically, M. celatum has been isolated in im-
munocompromised patients which makes our case, besides the rifabutin
resistance, extraordinary.

In the primary diagnostics, radiological findings typical of tu-
berculosis-together with microscopically proven acid-fast bacilli in the
sputum and bronchial lavage fluid led to a preliminary diagnosis of
tuberculosis. A negative T-SPOT test and M. tuberculosis complex DNA
test however disproved this diagnosis and were strongly suggestive of
atypical mycobacteriosis, underlying importance of all mentioned
methods in routine diagnostic process. Nevertheless, false positive cases
of M. tuberculosis complex DNA test have been described using nucleic
acid amplification methods causing a false diagnose and consequent
therapy, due to a cross-reactivity of certain Mycobacteria strains withM.
tuberculosis probe [13,14]. Microbiological culture analysis for atypical
mycobacteria can however take up to six weeks, therapy against aty-
pical mycobacteriosis should immediately be started as soon as the
positive microscopical examination and negative M. tuberculosis

complex DNA test is available.
The source of the infection remains unknown for our patient.

Generally, sources of atypical Mycobacteria include contaminated
water, soil, house dust and biofilms [15]. Interestingly, transmission of
atypical Mycobacteria during cosmetic procedures was described [16].
Next to this, M. celatum causes infections in multiple animal species,
which raises questions about a possible transmission potential, but at
the moment there is not enough evidence to confirm or exclude a
possible zoonotic risk [17–19]. Our patient lived in an urban environ-
ment, had a very stable lifestyle and did not keep any pets. She had no
history of extensive or distant traveling or any close contact with po-
tential environmental Mycobacterium sources such as soil, animal pas-
ture or natural waters. The high age of the patient itself could work as
an enhancing risk factor of the infection and is most likely the under-
lying factor of the sudden death, making therapy evaluation impossible.

Generally, antibiotic treatment of atypical mycobacteria is chal-
lenging. Therefore specific antibiotics targeted against special char-
acteristics of atypical Mycobacteria such as biofilm or suspension for-
mation are currently under development [20]. In previously described
cases of pulmonary infection with atypical mycobacteria several treat-
ment regimens were successful in immunocompetent patients (Table 2).
In all described cases clarithromycin was used in a combination with
one or two of these: ciprofloxacin, isoniazid, ethambutol and ri-
fampicin. Pulmonary cavity resection was used successfully once as
treatment for a pulmonary M. celatum infection [21]. Others have
shown therapeutic success with antibiotic treatment only [22,23].

In the present case resistance to rifabutin was shown, which was not
previously described in a clinical case of atypical mycobacteriosis with
M. celatum (including cases of immunocompromised patients).
Recently, an emerging increase of drug-resistance in atypical
Mycobacteria was reported (Hitrate in PubMed: 2092), which shows the
importance of antibiogram testing in every case of atypical myco-
bacteriosis [24]. In 7 isolates of M. celatum in immunocompetent pa-
tients the drug-susceptibility testing was performed in 4 cases showing
various results. Rifampicin resistance, as expected, was present in all
tested M. celatum and isoniazid resistance in two cases. Interestingly, in
one case ciprofloxacin resistance was detected.

The acquired drug resistance mechanisms in Mycobacteria include
those similar to other types of bacteria such as cell wall impermeability,
active efflux of the drug or modification of either the antibiotic mole-
cule or modification of its intracellular molecular target [25]. For ex-
ample, macrolides, which used to be a first line antibiotic in the
treatment of atypical mycobacteria, show a growing resistance rate. An
association of this phenomenon with their use as a M. avium complex
prevention by HIV-patients is suspected [25]. Therefore macrolides are
to be used exclusively in combination with other antibiotics [26]. Ri-
fampicin resistance reported in other than M. celatum atypical Myco-
bacteria was caused by mutations in the rpoB gene [27].

The present case demonstrates an atypical mycobacteriosis that

Fig. 1. A) Chest X-ray shows a cavity (3.7 cm in diameter) in the right upper lobe. B) The pulmonary cavity is even more impressive on a CT Scan with a maximum
diameter of 4.5 cm.

Table 1
Drug susceptibility test of M. celatum isolated from the
sputum and the lavage.

Antibiotic Drug susceptibility

Clarithromycin +
Moxifloxacin +
Amikacin +
Protionamid +
Rifabutin -
Rifampicin -
Ethambutol +
Isoniazid -
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mimicked classical symptoms and radiology findings for tuberculosis.
We suspect that the advanced age of the patient was the main risk factor
leading to development of the infection in this case. To our knowledge
this is the first clinical case describing resistance to rifabutin in M. ce-
latum. In the review of the previous cases we show that the drug-re-
sistance profile of M. celatum in clinical isolates varies, therefore the
treatment should be based on drug-susceptibility testing.

Disclaimers

Authors declare no conflict of interest.
Patient consent was obtained.

References

[1] M.L. Wu, D.B. Aziz, V. Dartois, T. Dick, NTM drug discovery: status, gaps and the
way forward, Drug Discov. Today 23 (8) (2018) 1502–1519.

[2] N. Schönfeld, et al., Recommendations for diagnosis and treatment of non-
tuberculous mycobacterioses of the German Central Committee against tuberculosis
and the German Respiratory Society, Pneumologie 67 (11) (2013) 605–33.

[3] W. Butler, et al., Mycobacterium celatum sp. nov, Int. J. Syst. Bacteriol. 43 (3)
(1993) 539–548.

[4] F. Garcia-Garrote, M.J. Ruiz-Serrano, J. Cosin, L. Alcala, A. Ortega, E. Bouza,
Mycrobacterium celatum as a cause of disseminated infection in an AIDS patient
[5], Clin. Microbiol. Infect. 3 (5) (1997) 582–584.

[5] S. Shahdad, M. Kaur, S. Singh, S. Khattar, A case of pulmonary Mycobacterium
celatum in an Indian AIDS patient [2], Int. J. Infect. Dis. 9 (1) (2005) 62–63.

[6] C. Piersimoni, E. Tortoli, G. De Sio, Disseminated infection due to Mycobacterium
celatum in patient with AIDS, Lancet 344 (8918) (1994) 332.

[7] E. Tortoli, et al., Isolation of the newly described species Mycobacterium celatum
from AIDS patients, J. Clin. Microbiol. 33 (1) (1995) 137–140.

[8] C.B. Patsche, E. Svensson, C. Wejse, Disseminated Mycobacterium celatum disease
with prolonged pulmonary involvement, Int. J. Infect. Dis. 26 (2014) 88–90.

[9] I. Bux-Gewehr, H.P. Hagen, S. Rüsch-Gerdes, G.E. Feurle, Fatal pulmonary infection
with Mycobacterium celatum in an apparently immunocompetent patient, J. Clin.
Microbiol. 36 (2) (1998) 587–588.

[10] J. Leduc, S. Dufresne, C. Javallee, S. Nigen, A. Labbe, L. Poirier, Mycobacterium
celatum skin infection with sporotrichoid spread in an HIV-negative im-
munocompromised man, J. Am. Acad. Dermatol. 66 (6) (2012) 247–249.

[11] G. Haase, H. Skopnik, S. Bätge, E. Böttger, Cervical lymphadenitis caused by
Mycobacterium celatum, Lancet 344 (8928) (1994) 1020–21.

[12] C.S. Haworth, et al., British Thoracic Society Guideline for the Management of Non-
Tuberculous Mycobacterial Pulmonary Disease ( NTM-PD ), (2017).

[13] E. Gildeh, Z. Abdel-Rahman, R. Sengupta, L. Johnson, A case of false-positive
Mycobacterium tuberculosis caused by Mycobacterium celatum, Case Rep. Infect. Dis.
2016 (2016) 1–3.

[14] J.H.T. Tjhie, A.F. Van Belle, M. Dessens-Kroon, D. Van Soolingen, Misidentification
and diagnostic delay caused by a false-positive amplified Mycobacterium tubercu-
losis direct test in an immunocompetent patient with a Mycobacterium celatum
infection, J. Clin. Microbiol. 39 (6) (2001) 2311–2312.

[15] J.R. Honda, R. Virdi, E.D. Chan, Global environmental nontuberculous myco-
bacteria and their contemporaneous man-made and natural niches, Front.
Microbiol. 9 (August) (2018) 1–11.

[16] J.R. Gnatta, M. Júlia, “Atypical mycobacterias associated to acupuncuture : an in-
tegrative review, Rev. Latino-Am. Enferm. 21 (1) (2013) 450–458.

[17] M. Bertelsen, C. Grøndahl, S. Giese, Disseminated Mycobacterium celatum infection
in a white-tailed trogon (Trogon viridis), Avian Pathol. 35 (4) (2006) 316–319.

[18] V. Beran, L. Matlova, L. Dvorska, P. Svastova, I. Pavlik, Distribution of mycobacteria
in clinically healthy ornamental fish and their aquarium environment, J. Fish Dis.
29 (7) (2006) 383–393.

[19] M. Valheim, B. DjØnne, R. Heiene, D.A. Caugant, Disseminated Mycobacterium
celatum (type 3) infection in a domestic ferret (Mustela putorius furo), Vet. Pathol.
38 (4) (2001) 460–463.

[20] J.O.F. Iii, Challenges of NTM drug development, Front. Microbiol. 9 (July)
(2018) 1–7.

[21] H. Jun, N.Y. Lee, J. Kim, W. Koh, Successful treatment of Mycobacterium celatum
pulmonary disease in an immunocompetent patient using antimicobacterial che-
motherapy and combined pulmonary resection, Yonsei Med. J. 51 (6) (2010)
980–983.

[22] C.K. Tan, C.C. Lai, C.H. Chou, P.R. Hsueh, Mycobacterium celatum pulmonary in-
fection mimicking pulmonary tuberculosis in a patient with ankylosing spondylitis,
Int. J. Infect. Dis. 13 (6) (2009) 4–7.

[23] R. McMullan, et al., Mycobacterium celatum pulmonary infection, Ulster Med. J. 72
(2) (2003) 114–116.

[24] J. Esteban, A. Ortiz-Pérez, Current treatment of atypical mycobacteriosis, Expert
Opin. Pharmacother. 10 (17) (2009) 2787–2799.

[25] M.J. Nasiri, M. Haeili, M. Ghazi, H. Goudarzi, New insights in to the intrinsic and
acquired drug resistance mechanisms in mycobacteria, Front. Microbiol. 8 (April)
(2017).

[26] D.E. Griffith, T. Aksamit, B.A. Brown-Elliott, A. Catanzaro, C. Daley, F. Gordin,
S.M. Holland, R. Horsburgh, G. Huitt, M.F. Iademarco, M. Iseman, K. Olivier,

Ta
bl
e
2

O
ve

rv
ie
w

of
cl
in
ic
al

ca
se
s
of

im
m
un

oc
om

pe
te
nt

pa
ti
en

ts
w
it
h
pu

lm
on

ar
y
M
.C

el
at
um

in
fe
ct
io
n.

(C
la
:c

la
ri
th
ro
m
yc
in
,
Et
h:

et
ha

m
bu

to
l,
C
ip
:c

ip
ro
fl
ox

ac
in
,
In
h:

is
on

ia
zi
d,

R
if
:r

if
am

pi
ci
n,

Py
r:

py
ra
zi
na

m
id
e)
.

Y
ea
r

A
ge

an
d

ge
nd

er
M
ed

ic
al

hi
st
or
y

Tr
ea
tm

en
t
R
eg

im
e

D
ru
g-
su
sc
ep

ti
bi
lit
y
Te

st
in
g

O
ut
co

m
e

R
ef
er
en

ce

19
98

73
-y
ea
r-
ol
d

fe
m
al
e

D
ia
be

te
s
m
el
lit
us

ty
pe

II
C
ip
,C

la
,P

yr
,E

th
R
es
is
ta
nt

to
In
h,

R
if
,a

nd
Py

r,
se
ns
it
iv
e
to

Et
h

D
ea
th

10
w
ee
ks

af
te
r
ad

m
is
si
on

[9
]

20
01

61
-y
ea
r-
ol
d

m
al
e

N
o
ch

ro
ni
c
co

nd
it
io
n

Et
h,

C
la
,R

if
R
es
is
ta
nt

to
Py

r,
R
if
,C

ip
,s

en
si
ti
ve

to
ot
he

r
st
an

da
rd

an
ti
bi
ot
ic
s
in
cl
ud

in
g
ri
fa
bu

ti
n

C
lin

ic
al

im
pr
ov

em
en

t,
po

si
ti
ve

sp
ut
um

re
m
ai
ne

d
fo
r

m
or
e
th
an

a
ye

ar
af
te
r
tr
ea
tm

en
t
in
it
ia
ti
on

[1
4]

20
03

63
-y
ea
r-
ol
d

fe
m
al
e

M
ild

hy
pe

rt
en

si
ve

ca
rd
io
va

sc
ul
ar

di
se
as
e,

pu
lm

on
ar
y

tu
be

rc
ul
os
is

hi
st
or
y

In
h,

Et
h,

C
la

R
es
is
ta
nt

to
R
if

Sp
ut
um

co
nv

er
si
on

af
te
r
18

m
on

th
s,

ra
di
ol
og

ic
al

im
pr
ov

em
en

t
[2
8]

20
03

79
-y
ea
r-
ol
d

m
al
e

C
O
PD

,p
ul
m
on

ar
y
tu
be

rc
ul
os
is

hi
st
or
y

R
if
,E

th
,C

la
N
ot

av
ai
la
bl
e

C
lin

ic
al

im
pr
ov

em
en

t
[2
3]

20
09

50
-y
ea
r
ol
d

m
al
e

A
nk

yl
os
in
g
sp
on

dy
lit
is

(n
o
im

m
un

os
up

pr
es
sa
nt
s)
,

pu
lm

on
ar
y
tu
be

rc
ul
os
is

hi
st
or
y

C
la
,C

ip
N
ot

av
ai
la
bl
e

C
lin

ic
al

an
d
ra
di
ol
og

ic
al

im
pr
ov

em
en

t
[2
2]

20
10

35
-y
ea
r-
ol
d

fe
m
al
e

Pu
lm

on
ar
y
tu
be

rc
ul
os
is
hi
st
or
y,

no
ch

ro
ni
c
co

nd
it
io
n

C
la
,E

th
,C

ip
+

pu
lm

on
ar
y
re
se
ct
io
n

(l
ob

ec
to
m
y)

R
es
is
ta
nt

to
R
if
an

d
In
h

Sp
ut
um

co
nv

er
si
on

af
te
r
3
m
on

th
s,
du

e
to

pe
rs
is
te
nt

pu
lm

on
ar
y
ca
vi
ty

a
lo
be

ct
om

y
w
as

pe
rf
or
m
ed

[2
1]

20
18

68
-y
ea
r-
ol
d

m
al
e

C
O
PD

,p
er
ip
he

ra
l
va

sc
ul
ar

di
se
as
e,

ba
sa
l
an

d
sq
ua

m
ou

s
ce
ll
sk
in

ca
nc

er
C
la
,C

ip
,a

nd
Et
h

N
ot

av
ai
la
bl
e

Sp
ut
um

co
nv

er
si
on

af
te
r
6
m
on

th
s,

cl
in
ic
al

im
pr
ov

em
en

t
[2
9]

C
ur
re
nt

ca
se

92
-y
ea
r-
ol
d

fe
m
al
e

N
o
ch

ro
ni
c
co

nd
it
io
n

C
la
,E

th
,P

ro
th
io
na

m
id

Se
e
Ta

bl
e
1

C
lin

ic
al

im
pr
ov

em
en

t,
ho

w
ev

er
pa

ti
en

td
ie
d
af
te
r
10

w
ee
ks

M. Doktorova Demmin and A. Gillissen Respiratory Medicine Case Reports 28 (2019) 100903

3

http://refhub.elsevier.com/S2213-0071(19)30090-5/sref1
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref1
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref2
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref2
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref2
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref3
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref3
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref4
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref4
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref4
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref5
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref5
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref6
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref6
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref7
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref7
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref8
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref8
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref9
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref9
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref9
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref10
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref10
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref10
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref11
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref11
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref12
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref12
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref13
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref13
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref13
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref14
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref14
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref14
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref14
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref15
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref15
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref15
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref16
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref16
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref17
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref17
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref18
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref18
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref18
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref19
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref19
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref19
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref20
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref20
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref21
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref21
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref21
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref21
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref22
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref22
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref22
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref23
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref23
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref24
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref24
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref25
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref25
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref25
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref26
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref26


S. Ruoss, C.F. von Reyn, R.J. Wallace Jr., An official ATS/IDSA statement: diagnosis,
treatment, and prevention of nontuberculous mycobacterial diseases, Am. J. Respir.
Crit. Care Med. 175 (4) (2007) 367–416.

[27] J.L. Klein, T.J. Brown, G.L. French, Rifampin resistance in Mycobacterium kansasii
is associated with rpoB mutations, Antimicrob. Agents Chemother. 45 (11) (2001)
3056–3058.

[28] C. Piersimoni, P.G. Zitti, D. Nista, S. Bornigia, Celatum Pulmonary Infection in the
Immunocompetent : Case Report and Review, 9 (2003), pp. 399–402 3.

[29] M. Chavarria, L. Lutwick, B. Dickinson, TB or not TB? Mycobacterium celatum
mimicking Mycobacterium tuberculosis: a case of a mistaken identity, IDCases 11
(2018) 83–87.

M. Doktorova Demmin and A. Gillissen Respiratory Medicine Case Reports 28 (2019) 100903

4

http://refhub.elsevier.com/S2213-0071(19)30090-5/sref26
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref26
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref26
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref27
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref27
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref27
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref28
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref28
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref29
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref29
http://refhub.elsevier.com/S2213-0071(19)30090-5/sref29

	A rare case of pulmonary mycobacteriosis caused by rifabutin resistant Mycobacterium celatum and review of the literature
	Introduction
	Case presentation
	Discussion and review of the literature
	Disclaimers
	References




