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CASE REPORT

Breakthrough Invasive Candida glabrata in Patients on Micafungin: a
Novel FKS Gene Conversion Correlated with Sequential Elevation of

MIC
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Infectious Diseases, Tokyo, Japan®; Kyorin University School of Medicine, Department of Laboratory Medicine, Mitaka, Tokyo, Japan©

Candida glabrata strains sequentially isolated from blood developed resistance to micafungin (MICs from <0.015 to 4 pg/ml).
A novel mutation identified in micafungin-resistant strains at bp 262 of FKS2 (containing a deletion of F659 [F659del]) was in-

serted into the homologous region in FKS1.

CASE REPORT

93-year-old man was admitted to our hospital with a diagno-
is of pulmonary tuberculosis (day 1). The patient had been
receiving treatment for essential hypertension with chronic renal
failure for a decade. On admission, the patient’s vital signs were
normal; however, serum laboratory data showed a marked eleva-
tion of creatinine (Cr) (4.7 mg/dl) and blood urea nitrogen (BUN)
(74.5 mg/dl). After initiation of antituberculous therapy with oral
isoniazid (300 mg/day) plus rifampin (450 mg/day), renal failure
progressed (Cr, 7.0 mg/dl) due to drug-induced myoglobinemia
(1,000 ng/ml) with uremic symptoms. Although an urgent flexible
double lumen (FDL) catheter was introduced into the internal
jugular vein, readministration of isoniazid (day 18) caused severe
rhabdomyolysis (myoglobinemia, 25,650 ng/ml), with a recur-
rence of the uremic symptoms.

On day 27, the patient suddenly went into a state of shock
with high fever and was empirically treated with intravenous
meropenem (0.5 g/day), vancomycin (0.5 g, every 48 h [q48h]),
and fluconazole (200 mg/day) based on a tentative diagnosis of
aspiration pneumonia or catheter-related bloodstream infec-
tion complicated by sepsis. On the same day, two sets of blood
cultures and serum endotoxin antigen were negative except for
an elevation of B-D-glucan (133 pg/ml). On day 32, the pa-
tient’s serum value of B-D-glucan rose to 530 pg/ml, and he had
a positive result for serum galactomannan (Aspergillus antigen)
of 4.5, thrombocytopenia (6.4 X 10° platelets/ul), and leukocyto-
penia (2.0 X 10 leukocytes/pl). Therefore, the fluconazole was
changed to voriconazole (6 mg/kg of body weight/day, q12h) with
the intent of targeting Aspergillus spp. However, on day 35, a blood
culture collected on day 32 (strain NO1) was identified as Candida

TABLE 1 Drug susceptibilities of isolated Candida glabrata strains

glabrata; therefore, voriconazole was changed to intravenous
micafungin (100 mg/day) according to the Infectious Diseases
Society of America (IDSA) 2009 guidelines (1). A blood culture
taken on day 34 (NO2) also was positive for C. glabrata; how-
ever, after initiation of treatment with micafungin, the persistent
fever subsided, and a blood culture taken at day 37 was negative
for the yeast. Both strain NO1 and strain NO2 were susceptible to
micafungin (MIC, <0.015 pg/ml) but susceptible-dose depen-
dent to fluconazole (MIC <8 pg/ml) by Clinical and Laboratory
Standards Institute (CLSI) broth microdilution (BMD) methods
(CLSI document M27-S4). With regard to voriconazole, no
breakpoint was determined for C. glabrata. In spite of two rounds
of replacement of the FDL catheter, the serum value of B-D-glucan
remained high (>600 pg/ml), and blood cultures taken on day 48
(NO3) and day 51 (NO4) again yielded C. glabrata. Based on the
suspicion of a micafungin-resistant strain, micafungin treatment
was changed to intravenous liposomal amphotericin B (3 mg/
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MIC (pg/ml) of*:
Strain MCFG (S, R) AMPH-B (S) 5-FC(S) FLCZ (SDD) ITCZ (S, SDD) VRCZ PSCZ
NO1 <0.015 1 <0.12 8 1 0.5 2
NO2 <0.015 1 <0.12 8 1 0.5 0.5
NO3 <0.015 0.5 <0.12 4 0.5 0.25 0.5
NO4 2 1 <0.12 4 1 0.25 0.5
NO5 4 0.5 <0.12 8 1 1 2

2 AMPH-B, amphotericin B; 5-FC, 5-flucytosine; FLCZ, fluconazole; ITCZ, itraconazole; MCFG, micafungin; VRCZ, voriconazole; PSCZ, posaconazole; R, isolates were resistant;

S, isolates were susceptible; SDD, isolates were susceptible, depending on the dose.

July 2014 Volume 52 Number 7

Journal of Clinical Microbiology p. 2709-2712

15

jemasm.org 2709



