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A B S T R A C T

A 52-year-old man presented to our hospital complaining of general malaise, cough, and fever. Total body
computed tomography revealed scattered pneumonia and urethral foreign bodies that had been inserted
during adolescence. Candida glabrata was detected in blood and urine cultures. Based on these findings,
the patient was diagnosed with candidemia that developed due to Candida urinary tract infection,
complicated by septic pulmonary embolism and severe diabetes mellitus. Candidemia likely persisted
despite the initiation of intravenous antifungal therapy and control of blood sugar level. Therefore,
surgical removal of the urethral foreign bodies was performed, which resulted in resolution of the
patient’s symptoms. Herein, we report a rare case of candidemia complicated by Candida urinary tract
infection that developed due to the long-term presence of urethral foreign bodies. A multidisciplinary
therapeutic approach, including surgical removal of the infected foreign bodies, is effective in such cases.
This case indicates that long-term presence of foreign bodies and acquired immune dysfunction can be
risk factors for candidemia. Therefore, detailed history should be obtained and systemic examination
should be performed to identify the complicating risk factors on diagnosis of candidemia.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Candidemia is an infectious disease whose frequency is
increasing, and Candida species (spp.) is now the fourth most
common pathogenic microorganism associated with nosocomial
bloodstream infections in the United States [1,2]. The prognosis of
candidemia is poor, with a reported mortality rate of 40%-50% [3–
7]. Urinary tract infection (UTI) caused by Candida spp. is rare;
however, it is one of the known causes of candidemia, and the risk
for Candida UTI is higher in individuals with anatomical
abnormalities of the urinary tract. It is well known that persistent
infection due to an infected foreign body is a common scenario;
however, to the best of our knowledge, there are no reports of

candidemia due to the long-term presence of urethral foreign
bodies. Herein, we report a rare case of candidemia caused by
urethral foreign bodies that were inserted several decades before
the onset of candidemia, which was then successfully treated with
a combination of antifungal drugs and surgical removal of the
foreign bodies.

Case Report

A 52-year-old man was transported to the ER of our hospital as
he complained of difficulty in walking, general malaise, fever, and
cough for more than two weeks. The weight and height of the
patient were 53.6 kg and 157.3 cm, and physical examination
revealed the following: blood pressure 102/91 mmHg, heart rate
127 regular beats per minute, body temperature 39.8 �C, percuta-
neous oxygen saturation (SpO2) 97% breathing room air, and
positive for tenderness on palpation of the right costovertebral

Abbreviations: CRP, C-reactive protein; CT, computed tomography; MCFG,
micafungin; MEPM, meropenem; PZFX, pazufloxacin; spp., species; SpO2,
percutaneous oxygen saturation; UTI, urinary tract infection; VRCZ, voriconazole.

Contents lists available at ScienceDirect

IDCases

journal homepage: www.elsevier .com/ locat e/ idcr
* Corresponding author at: Department of Respirology, Graduate School of
Medicine, Chiba University, 1-8-1, Inohana, Chuo-Ku, Chiba, 260-8670, Japan.

E-mail address: kawatake@chiba-u.jp (T. Kawasaki).

http://dx.doi.org/10.1016/j.idcr.2021.e01176
2214-2509/© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article
angle. The laboratory investigations revealed a serum white blood
cell count of 19,860 /mL (neutrophils, 94.7%), C-reactive protein
level of 23.6 mg/dL, creatinine level of 2.17 mg/dL, hemoglobin A1c
 under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2021.e01176&domain=pdf
mailto:kawatake@chiba-u.jp
http://dx.doi.org/10.1016/j.idcr.2021.e01176
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.idcr.2021.e01176
http://www.sciencedirect.com/science/journal/22142509
www.elsevier.com/locate/idcr


o
a
(
l
f
t
t
t
(

e
u
n
s
o
(
o
w
lu
w
g
p
L
q
d
i
t
m
c
o
r
p
l
m
T
i
b
(
c
m
w

T
L

A

J. Nagata, T. Kawasaki, K. Iesato et al. IDCases 25 (2021) e01176
f 13.2%, and positive results on urinalysis for uric protein, blood,
nd white blood cells (Table 1). Total body computed tomography
CT) revealed infiltrative shadows in the lower lobe of the right
ung, bilateral perinephric stranding and thickening of Gerota's
ascia, air space in the left renal pelvis, bilateral pelvic distension,
hickening of the bladder wall, and two high absorption areas in
he anterior urethra. Urethrography revealed two foreign bodies in
he pendulum urethra that had been inserted during adolescence
Fig. 1).

Based on these findings, the patient was diagnosed with
mphysematous pyelonephritis with urethral foreign bodies,
rethral stones, and type 2 diabetes mellitus. Therefore, intrave-
ous infusion of pazufloxacin (PZFX) (1000 mg, daily) and
ubcutaneous insulin injection were initiated for the management
f emphysematous pyelonephritis and diabetes, respectively
Fig. 2). Additionally, percutaneous cystostomy was performed
n the day of admission, which resulted in the outflow of urine
ith white precipitates. On day 4, Candida glabrata and Lactobacil-
s spp. were cultured from the admission urine sample, C. glabrata
as cultured from the blood sample (Table 2), and the serum β-D
lucan level was found to be elevated (84.8 pg/mL). Therefore, the
atient was diagnosed with UTI caused by C. glabrata and
actobacillus spp., complicated by C. glabrata candidemia. Subse-
uently, intravenous infusion of micafungin (MCFG) (150 mg,
aily) was initiated. However, since high fever and blood
nflammatory markers persisted on day 12, CT scan was performed
o evaluate the cause of the latter. The results demonstrated
ultiple new nodular shadows in the bilateral lung fields,
onsistent with septic pulmonary embolism. Although echocardi-
graphy did not provide evidence for infective endocarditis and
epeat blood culture analysis was not performed, we believe that
ersistent candidemia can be inferred due to the persistently high
evels of blood inflammatory markers in combination with
ultiple new nodular shadows in the bilateral lung fields.
herefore, antifungal therapy was switched from MCFG to

Hence, a surgical procedure was performed under general
anesthesia by making a longitudinal incision on the ventral side
of the penis to remove the urethral foreign bodies. Consequently,
two cylindrical foreign bodies that resembled smoking cessation
pipe-like plastics were removed successfully (Fig. 3). After the
procedure, the serum β-D glucan concentration gradually de-
creased, and improvement was observed in the serum inflamma-
tory markers and abnormal lung shadows (Fig. 4). Meropenem was
continued for 2 weeks, and VRCZ administration was switched
from intravenous to oral route on day 27. The patient was
discharged on day 36 after recovery.

Discussion

In the present case, candidemia caused by C. glabrata was
insufficiently controlled by antifungal agents and eventually
necessitated surgical removal of the urethral foreign bodies for
clinical improvement. Of note is the fact that candidemia
developed decades after insertion of the urethral foreign bodies.
It seems likely that the patient developed candidemia a long time
after insertion of the urethral foreign bodies because the urethral
stones had formed over time, leading to urinary retention.
Furthermore, poorly controlled diabetes mellitus further increased
the risk. It is difficult to clarify whether Candida infection of the
urethral foreign bodies occurred primarily or secondarily to
candidemia. However, we believe that the most plausible scenario
is that long-term presence of the urethral foreign bodies was the
primary cause of persistent candidemia.

In the present case, C. glabrata was cultured from the blood,
leading to the diagnosis of candidemia, which is often caused by
Candida infection in medical devices such as intravenous catheters.
It has been reported that C. albicans, C. glabrata, and C. parapsilosis
are the most common species causing candidemia, with percen-
tiles of 45%, 26%, and 16%, respectively [8]. The causative microbe
in our case, C. glabrata, has been associated with a poor prognosis

able 1
aboratory findings on admission

<Hematology> <Biochemistry> <Coagulation>

WBC 19,860 /mL TP 7.6 g/dL PT 12.5 sec

Neutro. 94.7 % AlB 2.0 g/dL PT-INR 1.11
Lympho. 2.2 % T-bil 1.0 mg/dL APTT 28.2 sec
Mono. 2.8 % AST 21 IU/L
Eosino. 0.1 % ALT 19 IU/L <Urinalysis>
Baso. 0.2 % LDH 205 IU/L Spec Gravity 1.012

RBC 346 � 104/mL g-GTP 244 IU/L pH 5.0
Hb 9.9 g/dl BUN 40.9 mg/dL Protein 1+
Ht 28.8 % Cre 2.17 mg/dL Blood 2+
MCV 83.2 fl Na 117 mEq/L Glucose 2+
PLT 16.5 � 104/mL K 4.9 mEq/L Ketone negative

Cl 83 mEq/L Urobilinogen �
BS 588 mg/dL Nitrite negative
HbA1c 13.2 % Leukocyte 4+
CRP 23.6 mg/dL

<Cultivation survey>
Sputum Urine Blood
Normal flora Candida glabrata 105 CFU/mL Candida glabrata 105 CFU/mL

Lactobacillus spp. 105 CFU/mL

bbreviations: spp., species
ntravenous voriconazole (VRCZ) (300 mg, daily). Similarly, anti-
acterial therapy was switched from PZFX to meropenem
1500 mg, daily) considering the possibility of UTI and urosepsis
omplicated by PZFX-resistant bacilli. However, the inflammatory
arkers remained elevated; therefore, the urethral foreign bodies
ere considered the major cause of persistent inflammation.
2

and a high mortality rate of 57% [9]. Known risk factors for
candidemia include hematologic malignancy, post-organ trans-
plantation, neutropenia, corticosteroid use, post-chemotherapy for
malignancy, use of broad-spectrum antibiotics, long-term central
venous catheterization, dialysis, and post-gastrointestinal surgery
[10,11].
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In the current case, the patient had persistent candidemia
despite the initiation of MCFG, along with intensive diabetes
control with insulin injections. Therefore, surgical removal of the
urethral foreign bodies was required, suggesting that these were
the major cause of persistent candidemia, and that control of the
focus of UTI was critical. Candidemia often develops by microbial
translocation from the gastrointestinal mucosa into the vascula-
ture or by direct inoculation via intravascular catheters [12].
Candidemia is a relatively rare complication of Candida UTI, and it
has been reported that only 0.81% of the patients with positive
urine cultures for a fungal species also had positive blood cultures
for the same species [13,14]. One study reported that 73% of the
patients with candidemia caused by Candida UTI had urinary
obstruction [14]. In addition, urinary catheterization and urinary

Fig. 1. Images of CT and urethrography on admission.
Infiltrative shadow in the lower lobe of the right lung was observed (a) (arrow). Bilateral perinephric stranding, thickening of Gerota's fascia, air in the left renal pelvis, and
bilateral pelvic distension were observed (b) (arrow). Thickening of the bladder wall, and two areas of high absorption in the anterior urethra were observed on CT, and two
foreign bodies in the pendulous urethra were revealed by urethrography (c-f) (arrows).
Fig. 2. Longitudinal display of treatment course and inflammatory markers.
WBC, white blood cells; CRP, C-reactive protein; PZFX, pazufloxacin; MEPM,
meropenem; MCFC, micafungin; VRCZ, voriconazole; iv., intravenous; po., per oral;
＊, day of surgical procedure.

3

tract obstruction are the known risk factors for Candida UTI [15,16].
Furthermore, Candida was cultured in the urine of 10% of the
patients with complex UTI [17], suggesting that such abnormal
conditions can be a major risk factor for candidemia. In the present
case, endoscopic observation revealed tubular foreign bodies and
stone formation in the urethra, suggesting urinary retention as a
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ikely cause of Candida UTI. Therefore, it is important to recognize
hat anatomic abnormalities in the urinary tract may be a causative
isk factor when evaluating patients with candidemia.

In the present case, the urethral foreign bodies had been
nserted for sexual purposes when the patient was an adolescent. A
rior clinical study on 1504 cases of vesicourethral foreign bodies
eported a male-to-female ratio of 1.7 to 1 and the presence of a
road range of foreign body types (listed in Table 3) [18]. Another
tudy reported that the most common cases of foreign body

occurrence were from the sexually active age group comprising
individuals in their 20 s (28.8%), followed by those in their 10 s
(20.4%) and 30 s (17.0%) [19]. Vesicourethral foreign bodies are
usually detected and evaluated for their location and shape by
radiography, CT scan, and urethrography. However, as shown in
Table 4, vesicourethral foreign bodies are often attributed to sexual
acts relating to preferences of the individual. Consequently, it is
sometimes challenging to diagnose vesicourethral foreign bodies
considering the sensitive nature of the issue, resulting in
insufficient questioning by the physicians and a lack of historical
information being provided by the patients. In the present case as
well, accurate diagnosis was delayed after hospitalization until the
patient provided the history of the foreign body insertion into the
urinary tract. Although the patient inserted the foreign bodies for
sexual purposes when he was an adolescent, they remained in
place for years since he did not experience any pain or dysuria. The
present case highlights the possibility that various foreign objects
may be present in the body for prolonged periods because of sexual
practices. Furthermore, other than central venous catheters, the
presence of such foreign bodies for prolonged periods can be a risk
factor for the development of candidemia, although they are not
frequently recognized as a risk.

able 2
ntimicrobial susceptibility profile of Candida glabrata cultured from the blood
ultures

Drug MIC (mg/ml) Susceptibility

Amphotericin B 0.25 S
Miconazole 0.5 S
Itraconazole 8 S
Flucytosine <0.125 S
Fluconazole 1 R
Micafungin 0.06 S
Voriconazole 0.25 S

bbreviations: MIC, minimum inhibitory concentration

ig. 3. Images of chest and abdomen CT on day 12 and foreign bodies after extraction.
ultiple nodular shadows were observed bilaterally in the lungs (a-c). After percutaneous cystostomy, the renal findings remained unchanged, and there was a large amount
f urine retention in the bladder (d, e). Urethral foreign body findings: two cylindrical foreign bodies with the appearance of a smoking cessation pipe like plastics were
xtracted (f).
ig. 4. Time course of chest x-ray imaging.
t the time of admission, there was only an invasive shadow in the lower right lung field (a), but multiple nodules and invasive shadow appeared bilaterally on day 12 (b). With
nti-fungal drugs and surgery, these shades gradually improved by day 27 and 36 (c,d).

4
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Our patient also presented with severe diabetes mellitus at the
time of diagnosis of candidemia. Diabetes mellitus promotes the
growth of urinary fungi, decreases host resistance against fungal
invasion, and promotes urinary stasis in the neurogenic bladder
[20]. As a result, poorly controlled diabetes, which can also lead to
the production of acidic urine, is a known risk factor for Candida
UTI [21]. Therefore, severe diabetes mellitus was also likely a
contributor to the development of candidemia in the current case.

Optimal treatment of candidemia requires the administration
of appropriate antifungal agents and control of any underlying
diseases that may cause immunosuppression. Echinocandins such
as MCFG, caspofungin, and anidulafungin are recommended as the
first-line antifungal agents for C. glabrata candidemia, which was
detected in this case. In addition, it is important that the clinical
efficacy and response be evaluated 3-5 days after the initiation of
treatment [22,23]. It is also recommended that therapy be stepped
down to oral VRCZ if the patient can tolerate oral intake and the
fungal species is susceptible [22]. An alternative antifungal agent
should be considered in case of resistance to VRCZ [23]. Regarding
the duration of antifungal therapy, it is recommended that
treatment be administered for two weeks after negative blood
culture results are obtained and after the resolution of symptoms
due to candidemia, in the absence of any apparent disseminated
lesion [24–28]. Delay in the initiation of therapy has been shown to
be a poor prognostic factor; wherein, the mortality rate was
reported as 15.4% when treatment was initiated on the day of
detection of Candida in the blood compared to 41.4% when initiated

Regarding the removal of urethral foreign bodies that have been
present for an extended period, the transurethral approach may be
difficult considering the chronic inflammation causing adhesion of
the foreign bodies to the surrounding tissues and urethral stone
formation. Therefore, an incisional surgical procedure may
sometimes be necessary to remove the urethral foreign bodies,
as was required in the present case.

In conclusion, we have reported a rare case of candidemia due
to long-term presence of urethral foreign bodies complicated by
severe diabetes mellitus. This case indicates that long-term
presence of foreign bodies and acquired immune dysfunction
are risk factors for candidemia. Therefore, detailed history should
be obtained and systemic examination should be performed to
identify the complicating risk factors on diagnosis of candidemia.
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