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9" (MASCC score 19pts), 2t v b DML 2EE-IL
D%, CFPM4g/day 2’fls& %2 -7, 18 HH XD
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BT : 40.1C

BP : 112/54mmHg, HR : 128/min.

RR : 16/min., SpO:: 96% (room air)
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NEPM D & DN RS 1 72 2 o3
PICC 71 7 — 7V : RIAFRDFEM - &% L

FART b,

M : WBC 710/uL (Blast 0%, Band. 4%, Seg.
22%, Lymph. 49%, Mono. 23%), RBC 235 J5/uL,
Hb 7.3g/dL, Hct 21.1%, PLT 2.0 J5/uL, TP 58g/dL,
Alb 3.1g/dL, T-BIL 09mg/dL, AST 49IU/L, ALT
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68IU/L, LD 232IU/L, ALP 2491U/L, y-GTP 60IU/L,
BUN 139mg/dL, Cr 042mg/dL, Na 138mEq/L,
K 38mEq/L, Cl103mEq/L, CRP 1.93mg/dL
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* Rhodotorula J& X Trichosporon J& 1% Cryptococcus
J& & [FFRIZ echinocandin APLEHHE 0§ 5 &2
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4 + Rhodotorula J&\Z X % ML EGIE

1 BEMFPERRDEICE T HRAFF

FEIMEAF P ERIANME (FN) (24P ERIAME IS BT
B FEEHG D 20-30% Witk & S, F Lk K YeliEA I3
B (B 7 — 7V - ERZERE) - U~ e -
1L - Bl - BBV Ch 5. WIMEIX 2RO 10-25% i
BT E v, 2T T AR - 7T A6
PERE OB MPe T —h VT 7 7 ¥ — OB E 2T
5. FNIZBWTEEZEGEIX ATUEOSS (A :
Anal, I: Intravascular Catheter, U : Upper GI,
E :Eye, O:Oral, S:Skin, S: Sinus) ®OHiXT?
TR ENS., ZOFLIIVEETET AT [T -
Rl ) 7 ORE Ll & 2 AR &L & D3ZE ]| &R
FTEVZD.

FN B2 B TR S 15 M IR ki A
JERE & R T 5 5B & IF i BRI A E B 12
7D DT 5N 505, FiE TP ERANE -
HTHIED R 5 TWh, 348 Bl O i Hh BkiRAME B
H L 243 BIOIEUFHRERIEAE B2 BT B IR 28
DOREFDIIZBTIX, Escherichia coli (22.4% vs
13.3% ; p=0.005), Pseudomonas aeruginosa (14.1% vs
8.1% : p=0.022), Klebsiella pneumoniae(17.6% vs 10.1% :
p=0.009) ASUfFHERIEAE B HE CTRBEICERD NS
CEAIRSINTVES. 51T, 244 BIOIELF P ERIK
DRERZ L 66 B O PR AIEREICBIT S
CLABSI (Central Line Associated Blood Stream
Infection) DR % K L 72 i Tl&, RIS
E.coli (25% vs 22.7% : p<0.001), Streptococcus J&
(0% vs 18.2% ; p<0.001) AfrhERIRARE B FH T
BUEDE o 72" 2 & % &%, modified CLABSI %%
B ENTWwb. (Table 1)

A & RIRRD BT B I 2 6 5 & L7z fiak
TIE, MENDS X O SR (282%), HALE
(194%), HOEHIRA 7— 7 VK (129%), FREik
AR (125%) DIERGHED T+ —HAYELTHE 2 b

THY, T F TIZHRATz E. coli R Streptococcus J&h3
ENEIFAEL TV BEaIc—& L, 7>, BHET
i~ 7z "AIUEOSS & OB#EDH 5 X 9 12H BRTH
Nb. ZTOXIHIZFENBEIIFRLE R - HESCH
HWFENEREZ I HELH Y, S HITMEEEED
BIEHAKRDIKL, HIMDOT S vy Ry 2 A% EHA
PR EVWZ 5.
BMERETVTHESINLBROVLEDOL L
T, A 25 @ bacterial translocation O W HEYE
AREENTWES, 7 AEBRETFIVIIBWTfHL
U - i - B L OB S RBEAFE— O 2
0 — 2 2B 72iE" R, MRIC< 7 AFEEBRE T IV
BT Candida |82 X % translocation 134 ERIEA
IE &R EE E PR A G- D 3 D DM A G HE T
VT LI EIRMEINTWS. ZOREL e P T
FIERICH T F B 0EIERZIGERm G, R
BHZBWTH I DL B4 (translocation) 25
X TVl L RRTHRIMIFEELTO V. Eidw
Z, B ERBRAED FHE S HICWHET L E
WRTHEED in vivo TOWFEIZIAFI - 5.

2 - HEMIFRERRAE ICH T BIIPIRE

HU To AIUEOSS ® ‘A" TH LALLM (Anal)
RN RS FOREIHL TR B5%
19 REWHETD 5. NI IIBe~ 2 FRIFSI A
BT o528, JLMREICIZERGE - FERGEE LT
DOFRHRPZENENAEL TWDHZF TR L, MM
NOIFEPIERTH > TOIMEH L V) KILE LD
THEMEA B 5. (Table 2)

N TOSMEAIMFEEE Z R E LNPRAE D
WeEscid, 1102 Bl 64% DIIEDH 1), 31%I2
I E o7z, BIREWREE LT, ZOH5E31% D
I B, 96% A EHEAIMIECTH-725IlH 5.
SVEE AR TR E R RS b 725§
Cytarabine (AraC) 2SHZIZH WO ILA Z L B HK
DOEDEEZ SND. SRR 34% (1T S 1
TWBHH, LA T, MWEFFHFIZZETE (30 H
M) & OBMA 7 D5 727, 68% 7% polymicrobial
infecton T@ V), E. coli, Enterobacter J& % Hp.(x& L7z
7T MRS (MLRRE 2 © 63% - PEREAE 1 58%) A%
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Table 1 &FPERIBAME QA T & M EORKE 3 X V51D

Isolate n (%)

Bactreria With neutropenia  Without neutropenia value
n=340 N=248
E.coli 76 (224) 33 (13.3) 0.005
K. pneumoniae 60 (17.6) 25 (10.1) 0.009
P. aeruginosa 48 (14.1) 20 (81) 0.022
E. cloacae 25 (74) 18 (7.3) 0971
S. aureus 19 (5.6) 24 (9.7) 0.064
CNS 23 (6.8) 23 (9.3) 0.263
Enterococcus species 17 (5.0) 18 (7.3) 0.261
Streptococcus Spp. 15 (44) 12 (48) 0.804
A. baumannii 10 (29) 23 (9.3) 0.001
K. oxytoca 4 (12) 2 (08) 0.698
Others 38 (11.2) 49 (19.7)
Table 2 JLM - EEROEHZE L9 L D 51H)

Vascular MR - AV

Inflammation NCPI3Es, NCP R PRNEE;, b5

Neoplasm VRIS OER R R AT ITRE 9 K

Degenerative FEARMIZIT R L

Intoxication JESE - A S

Congenital AL, M, AR

Autoimmune R, 7 u— U (WEFEMERE %)

Trauma fFR N T 7 & ORI

Endocrine FE AT, FENBGE, T ARHEE

FIIHRH SNHREARTH - 72, HEIZOWTIE
Candida J&ToH > TH 1% Hifte & S, RHRE & KK
T5ZLHAMRICOBEMAD NS, LR AICH S
BRHRN 2B IBIRIC O W TR E O BRIk
WD T ORI A HEE 2 id b &, ARG HUF P ER
WAME T ONLFIIRZ O FVFF R TG HE O 1] 2 S F9 %
bOTHWI LI TH D 75% TIRAFIITRH AN E
RENTEREBW > T DB 0d Ltk v,

ABNZDOWTIE, R. mucilaginosa | & % W IfiLE D
A DB CTHLFRZE IS DWW CIIMRIBH 2T b T8
D, F7 ZOBORFERAR R O b ML EED
EHERELON Do RRiHE S D WD
JFEHONLMHEBERIIRTH D, FREHOEHE»S D
KRB R. mucilaginosa W MAEIIALMIRZE & 1XBIFRAS
ozl B L7z, 3wz, fLEREBROH
ERIRAERE DALMIRZE OIRIERTEHRA b T 7 ¥ —
(&, ISR 2 SRR OIS b E 0 4R bk
MRS HNDFIHE VX B

3 « Rhodotorula J& & (3 ?
AP TSRS 2 & ) Bl S M7z R mucilaginosa 13

PH254E 9 H20H

HYRROANEEFHNTH Y, HEBHIZIEFER T
U7 hay A AFIZEMY L Tw A, I mucoid
PEAKRDIS B ), huF rEAREE R L, HEFOFLW
IR —HREHTH LY. e bOEE, M R,
fil, LS, K TN—rTVa—R, R, L, #l
W, W75y, YT —h—F rhREDPLRIER,
[RIRBRBE 72 T HE RIS BB A Y LT B,
WEPLHE TR LI ENH DIV AN E LT
TR H EDO—FRIE Rhodotorula J&TH AENH 5.
EEARAEYICIE, &2 20 4EHi#%C ‘Emerging oppor-
tunistic yeast” & #Eak? &, 7 V7 M TIXERK
WS NG, Ik Candida J&, JE Cryptococcus J& O
B TlX, Trichosporon J& (414%) &IGTN 488% %%
Rhodotorula JEIZ X > THOOLNTWE., 2D XH%
I 283 H ), I —1 v /8 Tld Rhodotorula
JBIZERD 71% & & LAMBEEDMK L, Saccharomy-
ces J/ATH57% & HHTW5S. (Table 3) F 72 MD
Anderson cancer center & ) Rare opportunistic
yeast Bloodstream Infections (ROYBSD)"™ & o
72 h T3 —=AREN, FD 51% A Rhodotorula &
NEOTBY, RKDOIFEAEND T — T IV



Table 3 (3CHk 14)
H S HESE (%)
) Rhodotorula J& Trichosporon J& Saccharomyces J& Blastoschizomyces )&
T VTR I 215 4838 414 84 14
T7UA R 57 246 49.1 22.8 35
I—n N 1069 7.1 29.6 57.0 6.3
FT YT AT 278 133 74.5 9.0 3.2
7 A0 A 156 34.6 35.3 269 3.2
&t 1775 16.1 39.2 39.9 438
Table 4
DU Dickema et all®  Gomez et all?) A
5-FC 0.06-=05 0.06->64 =012
AMPH-B 0.25-<1.0 0.06-8 0.12
echinocandin =16* RLIZR L >16%*
FLCZ =16 8-=64 >64
VRCZ 0.25-8 0.5-8 KIEAT

*Caspofungin * *Micafungin

MIEEGSE T o 72 L WG SN TV 5. Candida I,
Cryptococcus J& LMYV ORERFRRELTE IMUAE T 1 Rhodotorula
J& X> Trichosporon J& Td % W R % H 2B KT % &
WD 5.

Rhodotorula J& % Cryptococcus J& & [Fl££IZ Echinoncandin
APUE WS % 77 9. Fluconazole (2% 3 % J&
ZWB A TH Y, Rhodotorula W MLIE O G 1E
L-AMB #1Z U £ 5 polyene AP E 1H 3 A3l H
SN RO & FERISAB] T O HEKTIX
echinocandin RHLELH I ICMHPEEZ R L, L-AMB IZ
X DB TR TwA,. IhETOHEB X UAR
I TOPAREHEAEZ 2R S, (Table 4)

4 - Rhodotorula J&(Z & % IR ERAE

Rhodotorula J& 13 Trichosporon J& & i ¥, Candida
J&, Cryptococcus JBIZ K B DB RERIC X %
MR IEGIE DS TdH 5. MIEHEHE 29 1 & R4 &
L 72 Rhodotorula JEZ & % LI IEGSE 29 BlOME T
(18 B (62.1%) SEFHHERIRAEICSH D, 4TI
BN T =T VAR ST\ 7z, 75.7% %5 Ampho-
tericin-B % & & HLEL I 3 T S 1, overall mortal-
ity 13.8% &g & Twb. 59 B Rhodotorula
WLE D TIX, 4K 67.7% A% R. mucilaginosa
WCEBLDTHY, 61.7% ASMITEE % & & B E
BHRETH o7, ZH 5O overall mortality 15.2%"
LIEEIN TS, (Table 5)

53 I R I RS A (2 Rhodotorula W MUE 2 S8R L 72 7
BloHAETlx, 46T fluconazole B L < 1& echino-
candin DEATHR G- AT Tz, R p )8
MENHT—T V2L, L-AMB #5206
L, WIMAEEL TOFROERO TR F7- FLf
PRITRIEAR ST A LR WEFDHE? SN TWA.

Candida J&\Z X % F 7 — 7V B Il i G T
MEE R EMEMAMEMEZ SR E L
ESCMID #'4 K94 »®Tix, 7 —7NVOHEIZ
DWW Id survival advantage (AIl) &R S L TW
5. WFPEREAEO BHEE NG LT 5 L IDSA 74
FI A P ESREBID OiBIdRHE LTHRR
YANFTREHLHDOD, 7 —F VR E LN
WCELETE LML LTRZLWw. Coftons
DL LTEZLNTWS D DIT Candida JEHDSH T —
FIVERIZNA T 74 V2P %D BHE DS
VEZLNTWES, ZOHGIER LT3
e,

INAF T 4V A IZBE LT, Rhodotorula J& 255 %
Ry &, SHROERBEHN L 51 BROEIR 5 #ERE (76%
DA T — T VBRI EASEHR) & DK T,
BRRGHER CHBIINA 74 VANEASID Z
ERMHEEINTVE, T TORRIZ-N 2557
W2z, in vitro T Rhodotorula JEVZ X%/ N 74V 2\
FEATHPIRENT VD, BEIZEAT—T VikED
A CIHIE 2 AT o 72341 % 5635 12 Rhodotorula J& & 7
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Table 5 Rhodotorula J& 12 & % W ILAE 59 51 D45 19

Characteristic Value
Mean age 279 years
Sex Male 31 (525)
Rhodotorula species
R. mucilaginosa 40 (67.7)
R. minuta 4 (6.7)
R. glutis 6 (10.1)
R. plimanae 1 (16)
Other Rhodotorula species 8 (135)
Underlying Disease
Hematological disorders 44 (37.2)
Solid tumor 39 (245)
Intestinal disorder 7 (11.8)
AIDS 5 (84)
Treatment
Removal catheter 44 (745)
AMPH-B 39 (66.1)
Azoles (FLCZ, VRCZ) 7 (11.8)
5-FC 1 (16)
No therapy with antifungal agents 17 (2838)
Death 9 (15.2)

T — 7OV B LIS HE & OBRATRIE® S, &
T =T WVIKEDHRTHERFEZ N L 2wIhaidk
HOTREBY PRIEIARYTH 5.

Candida J&\Z & 5 71 7 — 7 )V B HELIMLGTE & GHE & |=J
FRIZ, Rhodotorula JEIZ X % 71 7 — 7 )V B I Ji
JEICBWTH A %—%w%é\ﬁmém/@%@a‘ﬁf
WFEETH Y, Candidemia & DRI LTS &
EZONTWE. REIZBWTDH, MENIT—TF
VO EFFRIZ L-AMB 05, IRNEZIZLD
& B EPHEDFHNIZ oW T 3 Candidemia & [Alkk
DXEEAT > TV D.

ABZ, echinocandin RPULERF IS G-HIZH 7212
B TERREL IS X 2 W IIE 2 589 L 72 2 & 2350 CTdh
b, ABID X9 HPERERG TR U 72 EZ 3 I
HEELTELHMOENT DD Caspofungm %
Micafungin ¢ 5-H I FEHE L 72 Trichosporon J&**" |
LAWMIEDHRETH 5. 7z, WEEIETOD echi-
nocandin (CAS+MCFG) ML) = O MIZAHE L
Candida parapsilosis (2 & % W IfILAE A3 8N L 72 5™
MDA, FITTHHG & LT fluconazole %)k #ilZ il
HEI3Nn/zZz20 20K E LT, non-albicans
candida 2SN L 72 BE SR AGREME™ & MERIZ, S5O0
BFWHEOMHI > THEIMEIC B W T B HREARD
M BEE DAL L C L AW HEMEAD .

% O —77 T Rhodotorula J& 13 #k % 72 THEBMRP K
FEROERE LTHHSN TN S, RIEITERER

PH254E 9 H20H

THY, & bOEGEEIT L) B RRENEZ
A3 5D TIE R, RKBITIILFEERZ ORIk
WARERMAEN S 7 —F VoM, MEEEORS
Lo 72k 2 MO ZER AR X 2 Mt & GE &
SRE L7 ERER EE 2 b7z,

(&#iC]

AP BT I (53 B AL R o S B
B ERIEAME DOBE, L VLR 2 1 5 L/ R -
ZUL, B XV R mucilaginosa \Z & % 71 7 — 7 V4
MG IRGE % FAE L 7 EB &2 b & ITHE L L7

HL PR 280 SRS 2 B h BRI A E % A1 C & 20\
MR IESS D BE T BT, MM ZE DAL ERE
ZHERLEELRBPFEOVEOTH L. HEER
BEhhrd, BEMDSOFHRZ FIFICHYBRE T

T WRRENREZRRO O L O (K20
M) WEL, FHRORBRIIBVTHREERL T D

~ 7 AEBRE TV 7 £ TIX bacterial transloca-
tion DT HEMEDVR SN T W B, FEBMEIFhERIR A i
DIRER TR UET L LETHLEHRD S5 % LR
KIS b 2 s, Lidvi, BB TREDD
Wrs - 9% & L TP ‘bacterial translocation’ 2B
i3 vy AE v, ISR DR & AT
9 Z & 7% { BT bacterial translocation & o
FAHZ LRI NLERETHS. &z bacte-
rial translocation (&% DAFAE RN b & 6 5B MELT



HERIRAEIC BV TR ERLZRETH 5.

ABITD R mucilaginosa 12 & % WILEEE, BED
HHERBR Z N T ToOmFGRE, M ShZERE
B (RERLMENT T —T V) 12X BHREAT
WBHIZHE RV, KEFIPLEONLZ LI, 2O
FER DU A S 8507 B Ak B o FFilh & 1
WHEZII LD LT HAMPRNEB S 2V LI
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Abstract Infections due to the yeast Rhodotorula are rare
in humans. R. mucilaginosa is responsible for the majority
of human cases, and immunocompromised individuals with
central venous catheters are at greatest risk. There are few
reports of bloodstream infections due to R. mucilaginosa in
immunocompetent patients. We present a case report of
fungemia due to R. mucilaginosa in an immunocompetent,
critically ill patient, with good evolution with catheter
removal and fluconazole therapy. We briefly review the
spectrum of infections due to R. mucilaginosa and the
management of bloodstream infections due to this yeast.

Keywords Rhodotorula - Fungemia -
Immunocompetence

Introduction

Invasive fungal disease is a significant problem, mainly in
hospitalized and immunocompromised patients. Aside from
commonly recognized fungi, such as Aspergillus, Candida,
Cryptococcus neoformans, and dimorphic fungi, other
emerging pathogens are increasingly reported, including
filamentous fungi and non-Candida yeast-form fungi, such
as Rhodotorula. Rhodotorula is a yeast belonging to the
family Cryptococcaceae, which are generally considered
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nonpathogenic and are common saprophytes in the envi-
ronment [1]. The genus Rhodotorula contains 34 species. R.
mucilaginosa, the species most frequently isolated from
clinical specimens, is strongly associated with catheter-
related infections in patients with altered immune defenses
[2—4], although its etiological role in infections in immu-
nocompetent patients has also been described. We report a
case of transient fungemia due to R. mucilaginosa in a
nonimmunocompromised, critically ill patient, with good
evolution with catheter removal and fluconazole therapy.

Case report

A 62-year-old woman with a past history of epilepsy with
carbamazepine suffered two episodes of seizures with fever
and increased respiratory secretions. A cranial computed
tomography (CT) scan performed on hospital admission
was normal. Because of acute respiratory insufficiency, she
was transferred to the intensive care unit (ICU). When
admitted, she was cyanotic and obtunded without focal
neurological signs. Her vital signs were temperature 37°C,
pulse rate 60 beats/min, blood pressure 100/60 mmHg, and
respiratory rate 25 breaths/min. Bilateral crackles and
rhonchi were heard on lung auscultation. Oxygen satura-
tion was maintained at 97% on fractional inspiratory oxy-
gen (FiO,) 0.8 with a nonrebreathing oxygen mask.
Chest X-ray revealed bilateral alveolar infiltrates with air-
bronchogram sign, and electrocardiogram (EKG) was
normal. Notable results on laboratory evaluation included the
following: white blood count 20.8 x 10°/1 (97% neutrophils,
1.8% lymphocytes), C-reactive protein 22.79 mg/dl
(normal range <0.5 mg/dl), sodium (Nat) 125 mEq/l,
potassium (K*) 3.2 mEq/l, phosphate 1.8 mg/dl, magne-
sium (Mg>") 1.7 mg/dl. Because of increasing respiratory
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distress, after a failed trial of noninvasive mechanical
ventilation, orotracheal intubation and mechanical venti-
lation were instituted on the patient’s first day in the ICU.
Urinary antigen of Streptococcus pneumoniae was positive;
tracheal aspirate, blood cultures, and serology of viral and
atypical pneumonia were negative. Antibacterial therapy
with ceftriaxone and levofloxacin was begun.

ICU course was torpid, with low cardiac output, bouts of
rapid atrial fibrillation, and severe mitral insufficiency
requiring tracheostomy because of prolonged orotracheal
intubation and mechanical ventilation. Because of low-grade
fever and persistently elevated C-reactive protein under
treatment with intravenously administered cefepime, fluco-
nazole, and vancomycin during the previous 3 days, blood
samples were drawn from a peripheral vein on day 20 of the
patient’s ICU stay and were injected into aerobic and
anaerobic cultures (BD Bactec; Becton Dickinson, Franklin
Lakes, NJ, USA). Peripherally inserted central venous and
arterial catheters were also removed for culture. After 72 h, a
yeast grew in two of three blood cultures and was subse-
quently subcultured on Sabouraud dextrose agar, producing
salmon-pink colonies. The isolate was identified as R.
mucilaginosa using the API 20C AUX system (bioMerieux,
France) and was tested against amphotericin B, 5-fluorocy-
tosine, fluconazole, itraconazol, voriconazole, posaconaz-
ole, and caspofungin, with respective minimum inhibitory
concentrations (MICs) of 0.25, 0.25, >64, >8, 8, 2, and
16 ng/ml, based on the antibiotic susceptibility testing rec-
ommendations [Antifungal Susceptibility Testing Subcom-
mittee of the European Committee on Antimicrobial
Susceptibility Testing (AFST-EUCAST), discussion docu-
ment 7.1]. Catheter culture and a new set of blood cultures
drawn 2 days later were negative. Despite the high MIC
value for fluconazole, we maintained fluconazole therapy for
2 weeks because of defervescence and improved clinical
condition with tracheal decannulation, initiation of nutrition
orally, and hemodynamic stabilization. The patient was
discharged to a conventional ward after 33 days in the
ICU and was discharged home after another 22 days of
hospitalization.

Discussion

Rhodotorula spp. are ubiquitous, widespread in nature, and
a constituent of the normal human respiratory, gastroin-
testinal, genital, and skin flora [5]. Rhodotorula spp. cul-
tured on Sabouraud dextrose agar produce mucoid
colonies, with a salmon-pink to coral red appearance
caused by the carotenoid pigment torularhodin. Rhodotor-
ula spp. can assimilate various carbohydrates, test positive
for urease, do not assimilate nitrate or nitrite, and do not
ferment conventional sugars. Animal studies indicate that
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Rhodotorula spp. are less virulent than Candida or Tri-
chosporon spp. with regard to persistence or multiplying in
mouse tissues, with lower reported mortality rates [6].
Rhodotorula spp. possess a strong affinity for plastics and
have been recovered from various medical devices, such as
flexible bronchoscopes [7].

R. mucilaginosa have been reported to cause fungemia,
sepsis, endocarditis, meningitis, ventriculitis, endophtalm-
itis, keratitis, peritonitis in patients undergoing peritoneal
dialysis, and a postoperative infection that presented as
nonunion of a femoral shaft fracture [8—11]. The major risk
factor for R. mucilaginosa fungemia has been prolonged
use of central venous catheters in patients with hematological
and solid malignancies who are taking corticosteroids or
cytotoxic drugs [12]. In addition, neutropenia,-acquired
immunodeficiency syndrome, broad-spectrum antibiotics,
and parenteral nutrition have also been reported in
association with R. mucilaginosa fungemia [8]. Another
possible source of R. mucilaginosa fungemia is the gas-
trointestinal tract, through disruptions to normal mucosa
caused by mucositis secondary to cytotoxic drugs [13].
Broad-spectrum antibiotics could contribute to Rhodotor-
ula overgrowth in the gastrointestinal tract. The use of
triazole antifungal agents as prophylaxis in immuno-
compromized patients may also allow the emergence of
Rhodotorula as a breakthrough fungemia [4]. In a sys-
tematic review of 120 cases of Rhodotorula infection,
fungemia was documented in 103 (79% of Rhodotorula
infections) in association with a central venous catheter in
86 patients, secondary to endocarditis in seven, and with a
unknown source in ten. In those ten patients, in three cases,
the only predisposing factor for Rhodotorula fungemia was
the use of previous antibiotic therapy [19].

The most active agents against R. mucilaginosa are
5-flucytosine and amphotericin B, with MIC <1 pg/ml in
all reports. Despite all isolates being consistently resistant
to fluconazole (MIC ranging from 8 to >64 pg/ml) and
echinocandins (MIC of caspofungin >16 pg/ml), there
are some reports in the literature of Rhodotorula funge-
mia related to a central venous catheter or of unknown
source cured with fluconazole or without the use of
specific antifungal treatment [19]. The role of extended-
spectrum azoles is uncertain, with variable in vitro
results. MICs of voriconazole range from 0.06 to 16 pg/ml,
whereas itraconazole MICs range from 0.03 to 16 pg/ml
and posaconazole from 0.5 to 16 pg/ml [14-18].
Ravuconazole has been presented as the most active of
the newer azoles, with MIC <2 pg/ml [16, 17]. In one
study, 93.1% of strains were inhibited by <4 pg/ml of
this extended-spectrum triazole [17]. Given the wide
range of MICs for broad-spectrum azoles, these drugs
should be prescribed only if susceptibility data are
available to support their use.
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The optimal management of R. mucilaginosa fungemia
is not yet determined. Some reports suggested that transient
fungemia without apparent infectious sources may be cured
without drug therapy because of lower virulence [13];
however, antifungal therapy may be necessary for most
cases to prevent complicated diseases, such as other yeast-
like fungi infection [19]. In cases of Rhodotorula fungemia
secondary to a central venous catheter infection, some
patients appeared to respond to the simple removal of the
infected catheter, whereas in other patients, treatment with
antifungal agents alone or a combination of both measures
have been suggested. Most authors favor the combined
treatment option because of the occasional life-threatening
complications of Rhodotorula sepsis, especially in immu-
nocompromised patients [15, 18]. Amphotericin B may be
the optimal antifungal treatment (either the conventional
drug or the liposomal preparation), whereas flucytosine is
the most active in vitro. R. mucilaginosa is intrinsically
resistant to fluconazole and echinocandins, so initially,
these agents must be avoided. The role of extended-spec-
trum azoles must be determined in newer studies. In our
patient with fungemia due to R. mucilaginosa, catheter
removal may have contributed to the good clinical course,
because the possibility of contamination of the catheter
should be considered despite its negative culture result.

In conclusion, although bloodstream infections due to R.
mucilaginosa are strongly associated with catheter-related
infections in patients with altered immune defects, immu-
nocompetent individuals are also susceptible to these
infections during long-term venous catheterization and
broad-spectrum antibiotic therapy.
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