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A Case of Catheter-Related Bacteremia of Tsukamurella pulmonis

Hyoeun Eun Shim, M.D.!, Heungsup Sung, M.D.!, Seung Mi Baek, M.T}, Seung Namgung, M.T.!, Mi-Na Kim, M.D.},
Yong Gyun Kim, M.D.?, and Gyu Hyung Lee, M.D.?

Departments of Laboratory Medicine’ and Internal Medicine?, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Tsukamurella pulmonis is an aerobic actinomycete. We report a catheter-related bacteremia of
T. pulmonis. A 39 yr-old male with ALL was hospitalized to receive bone marrow transplantation
(BMT). Although the patient developed a high fever at the 7th hospital day (HD), it subsided with
vancomycin treatment, and he received BMT at 9th HD. Fever resurged at 16th HD despite sus-
tained treatment with vancomycin, meropenem, and amphotericin B, but subsided with removal of
Hickman catheter (HC) at 19th HD. Three sets of blood cultures comprising one from the HC and
two from venipunctures were taken at 7th, 16th, and 19th HD, and the distal tip of the HC was also
cultured. The aerobic vials of all 3 HC-withdrawn blood cultures and one peripheral blood culture
taken at 19HD and the HC tip culture grew long, straight, thin gram-positive rods that were positive
on modified Kinyoun stain. This organism showed tiny, rough, grey colonies after 3-day incubation
and grew to large flat colonies when incubation was extended. It was catalase-positive, urease-
positive, and alkaline-slant/alkaline-deep on triple sugar iron agar, and hydrolyzed hypoxanthine.
The sequence of 1,296 base pairs of 16S rRNA of this organism showed a 100.0% homology with
the published sequence of T. pulmonis DSM 44142". To our knowledge, this is the first report of T.
pulmonis bacteremia in Korea. (Korean J Lab Med 2009;29:41-7)
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Fig. 1. Microscopy of the colonies showing long, thin, straight Gram-positive rods on Gram stain (A) and acid-fastness on modified Kiny-
oun stain (B).
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Fig. 2. Tsukamurella pulmonis cultures grown on sheep blood agar at 35°C in ambient air showing dry, velvety, grey-tan colonies at day 3
(A) and yellowish granules on the top of flat colonies with fringed edges at day 6 (B).
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31 14 59t vancomycin A& & 3447 EHLsIt,
7Y, 16, 17947} 1997 W7} 7He ol A At
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71%8o] A (aerial hyphae)e =R Aokt 7He|e] & ujok
oA, AR u oA 22 FERS] H2ho] 10071 o) Absk
t}, Catalase ¥4, 54 24, triple sugar iron $Hd H%]
of HE Al 9714 AF/E714d 159 W2 & Corynebac—
terium spp. = 748kt A WA AR 24| E Z 7|
£ B3l A3t 5714 1A coryneform 1A Tt
o] A7) wizoll B o] F F8& AAISHA 9L, Cory-
nebacterium spp. = EILEL} o]F o2 FA
o] £E|=o] F 54& $18l 16S rRNA 44 A7 E &
Akt o B2H oA GenElute Bacterial Ge—
nomic DNA 7]E(Sigma, St. Louis, MO, USA)Z DNAE
£3+ 5 16S rRNA2] 8-806WA] 1712} 515-1,390WH4 d7]
HAS 747} ZESIITE AlEA| Q] 97] - F-2 8FPL 5 -AGT-
TTGATCOTGGCTCAG-3', 806R 5 -GGACTACCAGGGT-
ATCTAAT-3', 515FPL 5 -TGCCAGCAGCCGCGGTAA-S,
13B5 ~AGGCCCGGGAACGTATTCAC-3 0910, PCR %
TS TTHSl, S AE-2 Power Gel Extrac—

tion kit (TaKaRa Bio Inc,, Shiga, Japan)2 AAg & up=
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Rhodococcus erythropolis DSM43200

Rhodococcus globerulus NCIMB12315T

Rhodococcus koreensis DNP505T

Rhodococcus fascians ATCC12974T

Rhodococcus wratislaviensis NCIMB13082T

Rhodococcus opacus DSM43206T

Rhodococcus equi ATCC6939T

Nocardia farcinica DSM43665T

Gordonia bronchialis DSM3247

Rhodococcus rhodochrous ATCC271T
100 —— Streptomyces albus DSM40313T

100 56

L Streptomyces griseus ATCC10137
Nocardiopsis dassonvillei DSM43111T

100

100

Tsukamurella paurometabola DSM20162T
Tsukamurella spumae N1171T

Tsukamurella inchonensis IMMIB D-771T
Tsukamurella strandjordae ATCCBAA-173T
Tsukamurella pseudospumae JC85
Tsukamurella tyrosinosolvens DSMZ44234T
Tsukamurella pulmonis KUL50
Tsukamurella pulmonis DSM44142T
7A1960
Tsukamurela poriferae K362T

0.01

Actinomadura madurae DSM43067T
100 Actinomadura latina DSM43382T

Dietzia maris ATCC35013T

Fig. 3. Unrooted tree showing the phylogenetic relationships of the isolate of this study, 7A1960, and closely related Gram-positive bacte-
ria. The tree was constructed by neighbour joining method using the Kimura two-parameter model and bootstrap values were calculated
from 1,000 trees. The scale bar indicates the estimated number of substitutions per 100 nucleotides.
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2A(Seoul, Korea)oll 714 E &4< <]t 16S rRNA
714 E BLAST database (http://www.ncbi.nlm.nih.gov/
blast/)ol A 71A3F A3} T pulmonis DSM 441427 (GenBank
accession no, X92981)¢} 1,296 bp AA17}100.0% L A5t

20 2= Tsukamurella tyrosinosolvens DSM 44234"¢}¢
99.7% LA3FAAL, Tsukamurella strandjordae ATCCBAA-
1739} 99.5%, Tsukamurella pseudospumae JC8552} 99,5
%, T. inchonensis ATCC700082™¢} 99.3%2] YA L Ko
Clinical Laboratory Standards Institute (CLSI) MM—18 [9]
o] 2|8 me} #=5HH T pulmonis. B714 49 FAHS wf
ol T tyrosinosolvens®] 7Fs/dS viAIS}A] S8 o] it
FARE A7 EE 2 2459 97IAES t o= MEGA
software (ver, 4.0) ZE13-& 0]-&35}o] neighbour—joining
o s AledAehs 245 AldstithFig. 3).

o] Fe|E= 24T, 30T, 37ColA AaL 45T oA = A=t
A| oxoke, AstshA g dS $14ll Christensen’s urea agar
HAY, API Coryne (BioMerieux Sa., Marcy—1'Etoile, France),
API 20C Aux (BioMerieux Sa.), RapID CB plus (Remel,
Lenexa, KS, USA) 5= ©]-&sto] HARIGIT: 2 71E AR
bionumber+ API 20C Aux©llA] 294 T= A] 2040000, 3L
A 60421602 Z¥Z} Saccharomyces cerevisiae, Candida zey—
lanoides®] dN@dh= AJsFera A4S B Il API Coryne ¥
543 194 0040004, 2941 2150004% Rhodococcus
spp.2 $AE It RapID CB plust 4A17F Wi 3 25 A
46275112 Rhodococcus equiz 574E et o8 717 7|1E
AIE F3sHH API 20C AUXIA glucose, galactose, N—
acetyl galactosamine, trehalose, sucrose, sorbitol<, API
Coryne® Al esculing, RapID CB plus®lAl riboseE, API

NE°Al mannitol¥} gluconated 3|3}, arabinose, mal-

tose, citrate, gelatin, inositol, rhamnose -2 &afl5}x] &
gt} Urease= API Coryne, RapID CB plus AAfAE 24
o]1A|9t, Christensen’s urea agarollA&= Bl 544 oFAdut

S-S B oM nitrate reductase 24, ONPG, pyrazinami-

dase %/, alkaline phosphatase %4, f—glucosidase %3,
B-galactosidase= 24301t Table 1), Casein, tyrosine, xan—
thine 7pE3lE 2410]%2H hypoxanthine 7}4&-3l=
Fdolgint. ool B A= 7] BaE T pulmonisell
LA3l= 2 THTable 1).

o] 2|55 Mueller—Hinton ¥Hd0l| 4] E-test strip Biodisk,
Solna, Sweden)& A8t A HARE sIGiTt 24

AA 5%+ amikacin 1.0 zg/mL, ceftriaxone 1.5 ug/mlL,

Table 1. Physiological and biochemical characteristics of the
isolate of this study as compared to the biochemical reactions
of published type strains [16]

T. pulmo- T.incho T.pauro- T.tyrosino-

The isolate ) .
nis nensis metabola solvens

Characteristic (;1; :r;;; DSM DS iy D
441427 440677 201627 442347
Utilization of
D-glucose +* + + i +
Arabinose ! - - _ _
D-mannitol +t + + _ +
D-maltose K _ _ " +
Gluconate + + + i +
Citrate -! - + - ¥
Gelatin = - _ _ B
Sucrose +* + + + +
Inositol ! _ + n +
Sorbitol +* + " _ +
Rhamnose - _ _ _ B
Presence of
Urease +8 + + n +
Catalase + + + + +
Nitrate reductase ~ -' - _ _ _
B-Glucosidase +1 + + + "
(-Galactosidase - + + i +
Growth at
24°C + + n + +
31°C + + + + +
37°C + + + + +
45°C - _ n _ B
Hydrolysis of
Hypoxanthine + -+ + _ +
Tyrosine - - _ _ +
Xanthine - - _ _ +
Casein - - _
Esculin 4! + + n +

Tested by *API 20C Aux, 'API E, *API NE, *Christensen’s urea agar, 'API
Coryne, "RapidID CB Plus.

ciprofloxacin 0,125 pg/mL, imipenem 0.5 gg/mL, gen—
tamicin 4 pg/mL, cefotaxime 1.0 ug/mlL, cefepime 1.5 g/
mL, linezolid 0.5 ug/mL, penicillin >32 yg/mL, meropen—
em 0.5 #g/mL, vancomycin 4 xg/mL=Z CLSI®] 37|14 acti—
nomycetes 75371100l 23l T A] BE Ao =
3 Bl

2007 CLSI EHuljoF 2| [0l A 44w e 485
S Adsle 7|&2o2 wxdadloA uj
7he| e W ufeFol| A ZJgto] 157 oA Aet 7 6
oA e AT} BxEPo|q YEH Fof vjoFAnt
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At = ®Hud T paurometabo]aoﬂ st #3835
glEje} Bo] 93, o] F 3L TF AT Q= Y
3o H (6], 20028 Tsukamurella spp.©ll 3+ #8356
£ HOpA] HAIRh ol A R SAWThe ZHA A QIS
52 oMIFY o)A Tor WA E SApGIH13], o
thA SARWT W AAALE] F-o] Tsukamurella spp. w3
9] tj32Ql 1 aclofH, vX]EX]—— 7H e oA gk
Follof|A] I 1htol HEENS o #8359 delew 7
afjof & Zlojct,

%74 actinomycetesE & 4
Je =0l A Atk shARE &
o A ES dozls e AAS A ARE el 45 F
| dasich 2 FeElolA 2e2E 2 16S rRNA 9714 4E &
Hof|A T, pulmonis®?}t 100% LA|5t T, pulmonis¥ 7Fs4d
o] 7P wrhal AZksal 74401 HALR gl FAskInh =
7173 actinomycetes®] 4= F7IMEEA T} kA =0
ETe)9)2 o] gat TR kAL BA] 114 ol 3 2uhE e )
M-S o]-83t mycolic acid F-4]0] AEA 0= AM-E QT 2|2
°lli= 165 rRNA 97|41 E410] 718 et % A 2]leHl
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431+ mycolic acid ¥4 T3} Tsukamurella wratislaviensis
£ AYJet BE Tsukamurella spp.7t A2 T Ye FdE B
A & A F-831A] YHis) T pulmonist T. paurome—
tabola, T. inchonensis®} 16S rRNA 947144 As4d°] 99%
ojxko & & =7 wjio] 16S rRNA G714 Q BAute g o]
5 w55 FAs] skl o ftHIl 53] 16S rRNA 4714
42 500 bp AxRF EA38H= MicroSeq (Perkin—Elmer Ap—
plied Biosystems Division, Foster City, CA, USA) database
5 0|83 o] E Al w52 100% U3 AE AE=i15], uh
2}4] 16S rRNA &7| A4 Q84S & wf 500 bpyt E41517]Het
= AA Zolg B8k, GenBank A sH= Zlo] Basict,
T. pulmonist= |23 $EAL0] Zighof| A 22 22w o] 4}
a2 AAF mycolic acid®] £41, 16S rRNA AFsA] 24 A}
E5ZEeH16]. Tsukamurella spp.+
THYS It o2 catalase ¥, AiE7]/4dol7] wizell
B Z# o)X H™ Corynebacterium spp. & 2% SA4Eo] 2
A HFE = AL} B3], Tsukamurellas A
Aol QlolAl Nocardia spp. W 414734 o)t glo Fog2
QA% 7| %= SHARHT], m=utE ejoret Ee] R gHAkdolnt
/d0]aLl Nocardia spp.2t g2l Heho] xpebd HF =1L
urease ¥Hg-o] =9 A F2] Z}o|7} Qit, Tsukamurella spp.
+ lysozyme WA, 68°C WEA catalase, 544 Tween 80 7}
TE3Y, urease ¥4, pyrazinamidase 9, FE HH, 157Y
A 5% NaCl WA, 254 nitrate s 243, 3, 1444 aryl-
sulfatase 24 §¢ EACZ b2 F7]4 actinomycetes?]
Nocardia spp., Ehodococcus spp., Gordonia spp., 2154
% m|=be| 2o} St o] EA|NHI6], WEAR A= A
AR O o] RojR|A] o HARSe|aL, 2l A7kl AA A
A o]-&387 1= ok, AFSHE oY 714 4 7|EE o84
A ABsksHA HAARE At Atsol Sl SElollA Chris—
tensen’s urea agar AAE, API Coryne, API 20C Aux, RapID
CB plus 5°] F57g°ll F-&3k3ict. API 50CHO|Y biotype—
100 strip= ©|&sto] B W& F79 FHAE st 58
At A% QIeH15, 171, T, pulmonis+ T, paurometabo—
1a®} 22| hypoxanthineS 7lr&
H| 3 o, maltose, cellobiose, melezitose, inositoly} cit—
rate®] BAg o851 Fole Mt 45T oA AR fol=
Hog qHd 4= QUoHl6]. & SellolA E2lE o2 f-galac—
tosidase”} 57d¢1 A& AlY8kal= T, pulmonis DSM 441427
strain®] As}erd A Akt f-galactosidases
2 ZAgkctar skARE 50%0

Tsukamurella 0.2 £

H3l5lal, T inchonensis2t

Tsukamurella spp.©ll Q8F4<
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=73
7} Qe Aom =4 %@[15] API 20C Auxsa} RapID CB plus

o]-&3t 574 ATE o] K} vl s wj[15] 3UA T
A7} bionumber 60421602.2 FUs ATE B3 RaplD
CB Plus 5AZAM= 462751124 o] BA% 062751130+
riboseE E3lIgt Hyto] @it wekA| Tsukamurella spp. &
T sAs7] flaiMe A71IAE S5 A urease, 45TOA
X725, hypoxanthine 5 obu]ieAt Bl 5ol tfgt 47| A}
Ha3skal API 20C Aux, API Coryne, Rapid ID CB Plus &
7]5; /\Hﬁ}ﬂ;ﬂ lﬂ—o o 74/\].3]._‘: 740] _'Qr,&z‘ﬂ 7}4\0]1:]-.

Tsukamurella spp. 2] HYd} Azl thgh 2=
£ BE39 "ot} 7|E ER[15]014 T, paurometabola=
imipenem MIC >32 xg/mLe] M EUAdS Hol= vhy T2
2 1 ug/mL oJst2 Aol Q1AL T wratislaviensis =
cefoxitin FFpAd o) AYE, TR 52 = yAdoletal gty T
pulmonis+ T2 Tsukamurella spp.2H= 22| gentamicin
of 5% WA w7 ek BaE v Ql=d|[15], Al &

= s IEE
of tiet 71&E F8&37] whioll & Fel9] w57 MIC 4 ug/

mLel A} AR A3e Aoz FAF, webs off] &
ARl A Al AmAR o] §laL, FetAlTT S o
o 4= ql7] wzell Azket A ddeolebd FatAlaA

7} Wask o Azt

O

S Staphylococcus spp., Enterobacteriaceae

o Jle
>

E 2= A0 vancomycin, meropenem .2 A&
A, Az o] A&EQITh 2 FHlolA EelE 9
MIC7} meropenem®] 0.5 zg/mlL, vancomycin®| 4 ug/mL
2 7 7] Aol Ad er wehE o= etAlR mel vt
SOHA] AL ZHEE A AT & do] 24}, o] At
oA % vancomycin® & 31t 'lE‘EHE o] AL
AL AR WIS AAS 04 A 2= AL, o] AtolA] THE 5
o] Tsukamurella spp. w38% A l'— 5 gtA A =8t
S AAE HEs }oq 2|75 sFTH13]. 7HEIEE AlA
SHA] oks o 7R = FE8 5ol A& o7k SlofA[13].
Tsukamurella spp.°ll 93t F41W A o] HAYF
< = 7HEE Al A oF & Aoz gz,

o] Z¥l= T. pulmonis®l 9|7t #8359 =] A Hirolth,
S04l vk e SiRjo A FAun U 485 oR
, SRS A ASEo] AR Tk WA S} gk
Aol A Fal7dmi e IRefd Hdhtol gt #ES

[e}
W& W Tsukamurella spp. = w5 78] aLgjslloF o Aojct,

AL RS

Tsukamurella pulmonis+ %7]/d actinomycetes®] <3t
th, AREL T, pulmonis w85 1915 A& ste] Hi1slalz}
Stk SR wE el 394 @A U 9UA I o)A
S ukoktt 79A] a1go] WhAYse] vancomycing $718F & &
o] 34 %%l 24 vancomycin, meropenem, amphotericin B
Amg AEGstl=tle 1694 g APdste] 1994 Hick—
man 7FEEIHC)E AASHAT 7, 16, 1994 22 HCE 53l
Aot dolf oF At T Fe] Fo = 4 5 3 Faujok

& *a‘*lﬁ}‘}ii SR HOS| SR SIS, Ho2 A

XJHHXMW °L7}E] AP/ oL
S H0]3l hypoxanthine2 £3ll8}th, 1,296 bp2] 16S rRNA
A71Mg BAZAT} T pulmonis DSM 441423} 100% Q2] s}
Aot £ = T pulmonis®l &gt = A #8355 Hilolo},

triple sugar iron 2

Tk

1. Conville PS and Witebsky FG. Nocardia, Rhodococcus, Gordonia, Acti-
nomadura, Streptontyces, and Other Aerobic Actionmycetes. In: Mur-
ray PR, Baron EJ, et al. eds. Manual of clinical microbiology, 9th ed.
Washington DC:ASM Press 2007:519-26.

2. Tsukamura M and Kawakami K. Lung infection caused by Gordona
aurantiaca (Rhodococcus aurantiacus). ] Clin Microbiol 1982;16:604-7.

3. Tsukamura M, Hikosaka K, Nishimura K, Hara S. Severe progres-
sive subcutaneous abscesses and necrotizing tenosynovitis caused
by Rhodococcus aurantiacus. ] Clin Microbiol 1988;26:201-5.

4.Prinz G, Ban E, Fekete S, Szabo Z. Meningitis caused by Gordona
aurantiaca (Rhodococcus aurantiacus). ] Clin Microbiol 1985;22:472-4.

5. Lai KK. A cancer patient with central venous catheter-related sepsis
caused by Tsukamurella paurometabolum (Gordona aurantiaca). Clin
Infect Dis 1993;17:285-7.

6. Shapiro CL, Haft RF, Gantz NM, Doern GV, Christenson JC, O'Brien
R, et al. Tsukamurella paurometabolum: a novel pathogen causing
catheter-related bacteremia in patients with cancer. Clin Infect Dis

1992;14:200-3.



Tsukamurella pulmonis Bacteremia

7.Chong Y, Lee K, Chon CY, Kim MJ, Kwon OH, Lee HJ. Tsukamurel-
In inchonensis bacteremia in a patient who ingested Hydrochloric
acid. Clin Infect Dis 1997;24:1267-8.

8. Relman DA. Universal bacterial 165 rRNA amplification and sequenc-
ing. In: Persing DH, Smith TF, et al. eds. Diagnostic molecular micro-
biology principles and applications. 1st ed. Washington DC: ASM
Press 1993;489-95.

9. National Committee for Clinical Laboratory Standards. Interpre-
tive criteria for identification of bacteria and fungi by DNA target
sequencing; approved guideline. NCCLS document MM18-A.
Wayne, Pa: Clinical and Laboratory Standards Institute 2008.

10. National Committee for Clinical Laboratory Standards. Suscepti-
bility testing of Mycobacteria, Nocardiae, and other aerobic Actino-
mycetes; approved standard. NCCLS document M24-A. Wayne, Pa:
Clinical and Laboratory Standards Institute 2003.

11. National Committee for Clinical Laboratory Standards. Principles
and procedures for blood cultures; approved guideline. NCCLS
document M47-A. Wayne, Pa: Clinical and Laboratory Standards
Institute 2007.

12. Auerbach SB, McNeil MM, Brown JM, Lasker BA, Jarvis WR. Out-

47

break of pseudoinfection with Tsukamurella paurometabolum traced
to laboratory contamination: efficacy of joint epidemiological and
laboratory investigation. Clin Infect Dis 1992;14:1015-22.

13. Schwartz MA, Tabet SR, Collier AC, Wallis CK, Carlson LC, Nguyen
TT, et al. Central venous catheter-related bacteremia due to Tsuka-
murella species in the immunocompromised host: a case series and
review of the literature. Clin Infect Dis 2002;35:€72-7.

14. McNeil MM and Brown JM. The medically important aerobic Acti-
nontycetes: epidemiology and microbiology. Clin Microbiol Rev
1994;7:357-417.

15. Kattar MM, Cookson BT, Carlson LD, Stiglich SK, Schwartz MA,
Nguyen TT, et al. Tsukamurella strandjordae sp. nov., a proposed new
species causing sepsis. ] Clin Microbiol 2001;39:1467-76.

16. Yassin AF, Rainey FA, Brzezinka H, BurghardtJ, Rifai M, Seifert P,
etal. Tsukamurella pulmonis sp. nov. Int ] Syst Bacteriol 1996;46:429-36.

17. Bizet C, Barreau C, Harmant C, Nowakowski M, Pietfroid A. Iden-
tification of Rhodococcus, Gordona and Dietzia species using carbon
source utilization tests (“Biotype-100" strips). Res Microbiol 1997;
148:799-809.



