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Background: Candida tropicalis is the most common non-albicans Candida species identified
in immunocompromised patients, which often appears with high mortality. However, data on the
outcomes of treatment for Candida tropicalis fungemia in patients with neutropenia remain
limited.

Methods: In the present study, 90 neutropenic adult patients with proven Candida tropicalis
fungemia, who received initial antifungal therapy, were retrospectively analyzed.

Results: These results revealed that the overall 8-day and 30-day mortality among patients
in the entire data set were 22.2% and 33.3%, respectively. However, there was no significant
difference between the survival and death group, in terms of baseline characteristics. The
univariate analysis of risk factors identified the treatment with azole as a predictor of
mortality, while treatments that containing amphotericin B were associated with reduced
mortality. In addition, the survival rate on day 30 was observed in 60.7% (17/28) of patients
who were initially treated with echinocandins, while this was observed in 86.4% (19/22,
P=0.039) and 100% (13/13, P=0.024) of patients treated with amphotericin B plus echino-
candins and amphotericin B, respectively.

Conclusion: These data indicate for the first time that the initial therapy with amphotericin
B-based agents was associated with a better survival rate and could be assessed as the optimal
strategy for the treatment of Candida tropicalis fungemia in patients with neutropenia.
Keywords: Candida tropicalis, candidemia, hematological malignancy, neutropenia,

amphotericin B, echinocandins

Introduction

Epidemiologic studies from the last two decades have identified that candidemia is
the fourth most common nosocomial bloodstream infection worldwide.'™ The
proportion of non-albicans candidemia has been increasing in recent years, and
often appears with antifungal resistance and poor outcomes.*® The occurrence of
candidemia varies among different non-albicans Candida species, which is depen-
dent on both underlying diseases and risk factors, such as neutropenia, immuno-
suppressive therapy, and so on.””® As a consequence, Candida tropicalis is one
common Candida species, and candidemia due to Candida tropicalis has been
characterized by high mortality in hematology patients with neutropenia or

. : 10,11
immunosuppression.'”
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Recently, for the treatment of candidemia in neutropenic
patients, the Infectious Diseases Society of America (IDSA)
guidelines first recommend either an echinocandins (Ech), or
lipid formulation of amphotericin B (L-AmB).'? However,
the optimal treatment for candidemia caused by Candida
tropicalis in neutropenic patients remains unclear. A study
performed by Koji et al revealed that L-AmB exhibited
greater efficacy than Ech, in terms of prolonging the survival
time in neutropenic murine systemic infections caused by
Candida tropicalis."® Unfortunately, at present, no study has
directly compared the treatment outcomes of L-AmB and
Ech for Candida tropicalis fungemia in patients with neu-
tropenia. In addition, no differences in terms of efficacy
were found between conventional AmB (c-AmB) and
L-AmB in the treatment of invasive candidiasis.'* To this
context, a multicenter retrospective cohort study was per-
formed to provide better evidence for the efficacy of AmB
(including c-AmB and L-AmB), when compared to Ech, in
treating Candida tropicalis fungemia in hematological

patients with neutropenia.

Patients and Methods

Patient Population and Inclusion Criteria
Electronic medical records of individuals diagnosed with
Candida tropicalis fungemia between January 2011 and
December 2018 at six hospitals in China were reviewed:
the First Affiliated Hospital of Medical School of Zhejiang
University; Affiliated Hangzhou first People’s Hospital,
Zhejiang University School of Medicine; Zhejiang
Provincial People’s Hospital; the First Affiliated Hospital
of Zhejiang Chinese Medical University; the Affiliated
Hospital, Hangzhou Normal University; Tongde Hospital
of Zhejiang Province. All cohorts included adult patients
(=16 years old) with candidemia caused by Candida tro-
picalis treated with intravenous antifungal agents using the
standard doses recommended by the IDSA for >3 days.
Patients with HIV infection or those who suffered from
any other severe infections were excluded from the analy-
sis. Finally, 90 patients as well as 85 isolates from the first
blood culture were analyzed in this study. The primary
outcomes were 8-day and 30-day mortality. The study
protocol was approved by the Ethics Committee of the
participating hospitals. Given the retrospective nature of
the study, the requirement for a written informed consent
was waived. Patient confidentiality policy is based on local
law of data protection in this study.

Definitions

Candidemia is defined as patients with at least one set of
positive blood culture of Candida tropicalis with compa-
tible clinical symptoms of infection, such as fever, chills,
or blood pressure decline, and expelling other factors.
Neutropenia is defined as an absolute neutrophil count of
<500 cells/pL. Prior azoles exposure was recorded when
patients were administered with a standard dosage of
azoles prior to candidemia for at least three days.
Colonization was defined as at least one positive culture
of Candida tropicalis in the prior two weeks, which was
collected from the following sites: the oropharynx, sto-
mach, urine, tracheal secretion, drainage tube, and
wound. Catheter-related candidemia is considered when
the catheter tip was colonized with the same Candida
tropicalis strain (showing the same antifungal susceptibil-
ity) from the blood culture or the quantitative blood sam-
ple culture from the central venous catheter (CVC) showed
a >5-fold greater colony count than the concurrent periph-
eral venous quantitative blood culture. Azoles include
fluconazole, itraconazole posaconazole and voriconazole.
The Ech agents included caspofungin and micafungin,
while AmB included c-AmB and L-AmB. The patients
who were initially administered with adequate antifungal
drugs for >3 days were included in the efficacy analysis of
antifungal therapy. All dosages of antifungal agents were
administered according to the IDSA guidelines. Candida
tropicalis that exhibited resistance to one or more azoles
was defined as azole resistance. The 8-day and 30-day
mortality represent the time to death since the diagnosis

of candidemia.

Identification and Antifungal Susceptibility
The identification and antifungal susceptibility test were
described in the previous study of the investigators.'
Briefly, all Candida tropicalis isolates obtained from patients
were identified using the CHROM Agar Candida API20C
system. The antifungal susceptibility test of Candida tropi-
calis was confirmed by the E-TEST methodology according
to the breakpoints of CLSI criteria.

Statistical Analysis

Continuous variables are presented as mean and standard
deviation (SD), while categorical variables are reported in
numbers and percentages. In order to evaluate the factors
associated with mortality, the univariate analysis was per-
formed using unpaired Student’s #-test or non-parametric
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(Mann—Whitney) test for continuous variables, while Chi-
square test or Fisher’s exact test were used for categorical
variables. The adjusted odds ratio (OR) and 95% confi-
dence interval (CI) for factors associated with mortality
were calculated. The Chi-square test or Fisher’s exact test
was performed to compare the clinical outcomes between
treatment groups. All tests were two-tailed, and a P-value
of <0.05 was considered statistically significant. SPSS
Statistics version 20.0 was used for all statistical analyses.

Results

Characteristics of the Clinical Data

A total of 182 consecutive patients, who were diagnosed
with Candida tropicalis fungemia between January 2011
and December 2018 at six cohorts in China, were retro-
spectively included. Among these patients, 98 hematological
patients were diagnosed with neutropenia. However, eight
patients of these patients were excluded due to the following
reasons: five patients received initial treatment with a lower
than standard dose of antifungal agents, two patients had
severe bacterial pneumonia, and one patient gave up any of
the treatments. The remaining 90 patients were analyzed,
and their baseline characteristics, clinical presentations and
outcomes are summarized in Table 1.

All patients were diagnosed with active hematological
disease, and most of these patients had leukemia (83.3%).
The mean age of these patients was 45.1+16.1 years old,
and 57.8% of these patients were male. The duration of the
neutropenia was 17.0£10.8 days. In this series, 53 patients
(58.9%) had a central venous catheter (CVC) when they
were diagnosed with candidemia. Among these patients,
12 patients received treatment for removing the CVC, and
one catheter tip (8.3%) was identified with the same
Candida tropicalis strain (showing the same antifungal
susceptibility) from the blood culture.

These patients had a low proportion of concomitant dis-
eases. Fever (96.7%), especially high fever (54.4%), was the
main clinical presentation, followed by digestive manifesta-
tions (15.6%) and hyperbilirubin (13.3%). Eighty-five of 90
(94.0%) episodes of candidemia had antifungal susceptibility
results. All isolates were susceptible to AmB and Ech, while
up to 51 (60%) isolates were resistant to azole. The initial
antifungal therapy consisted of triazole (n=27), AmB (n=13),
Ech (n=28) and AmB plus Ech (n=22). The clinical out-
comes revealed that the overall 8-day and 30-day mortality
was 22.2% and 33.3%, respectively.

Table | Demographics, Clinical Characteristics, Antifungal
Susceptibility, Treatment, and Outcome

Variables N=90

Patient-related baseline
Age, years, mean (SD) 454 (l16.1)
Gender;, male n (%) 52 (57.8)
Acute leukemia n (%) 75 (83.3)
Others n (%) 15 (16.7)
Stem cell transplantation n (%) I (122)
Hospital duration days, mean (SD) 19.0 (9.0)
Duration days of neutropenia, mean (SD) 17.0 (10.8)
CVC n (%) 53 (58.9)
Removing CVC n (%) 12/53 (22.6)
Positive of CVC culture n (%) 1/12 (8.3)
Urinary catheter n (%) 5 (5.6)
Colonization n (%) 3(3.3)
Renal dysfunction n (%) 3 (33)
Hepatic dysfunction n (%) 12 (13.3)
Fever n (%) 87 (96.7)
High fever n (%) 49 (54.4)
Vomit or diarrhea before candidemia n (%) 14 (15.6)

Concomitant diseases
Chronic pulmonary disease I (I.1)
Chronic cardiac insufficiency 3 (3.3)
Diabetes mellitus 4 (44

Antifungal susceptibility
Resistant to azole n/N (%)* 51/85 (60.0)
Resistant to amphotericin B n/N (%) 0/85 (0.0)
Resistant to echinocandin n/N (%) 0/85 (0.0)

Treatments
Azole n (%) 27 (30.0)
Echinocandins n (%) 28 (31.1)
Amphotericin B n (%) 13 (14.4)
Amphoterin B and echinocandin n (%) 22 (24.4)

Outcomes
Death before day 8 n (%) 20 (22.2)
Death before day 30 n (%) 30 (33.3)

Notes: The data are presented as mean * SD, or frequency with percentage (%).
A temperature of >39°C was defined as high fever. *The five isolates susceptibility
test could not be collected.

Abbreviations: SD, standard deviation; CVC, central venous catheter.

Factors Associated with Mortality and

Treatment Response

Univariate analyses were performed to identify multiple
factors significantly associated with the 8-day and 30-day
mortality (Table 2). Based on the baseline characteristics
(which included 16 predictors), there were no statistically
significant differences between the survival and death
groups. The treatment with different initial antifungal was
the main prognosis factor. Patients with azole treatment were
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Table 2 Univariate Analysis of the Risk Factors and Outcomes
Variables Death Before Day 8 Death Before Day 30
Alive(n=70) Dead(n=20) P Alive(n=60) Dead(n=30) P
No | % No | % No | % No | %
Patient-related baseline
Age, years, mean(SD) 70 | 444(16.6) | 20 | 49.2(14.2) | 0238 | 60 | 43.7(15.7) | 30 [ 49(16.6) 0.139
Male sex 41 58.6 I 55 0762 | 34 | 56.7 18 60 0.741
Female sex 29 | 414 9 45 26 | 433 12 | 40
Acute leukemia 58 | 829 17 | 85 1.000 | 52 | 86.7 23 76.7 0.254
Stem cell transplantation 8 11.4 3 15 0710 | 8 133 3 10 0.766
Hospital duration days, mean(SD) 70 18.3(8.2) 20 | 21.6(11.0) | 0.148 | 60 18.2(8.3) 30 | 208(l0.1) | 0.196
Neutropenia 66 | 943 19 | 95 1.000 | 57 | 95.0 28 | 933 0.661
CvC 41 58.6 12 | 60 0.903 | 35 58.3 18 60 0.868
Removing CVC I 26.8 | 83 0282 | 10 | 286 2 1.1 0.220
Urinary catheter | 1.4 2 10 0.077 | 1.7 2 6.7 0.179
Colonization 4 5.7 | 5 1.000 | 3 5.0 2 6.7 0.661
Renal dysfunction | 1.4 2 10 0.077 | 1.7 2 6.7 0.179
Hepatic dysfunction 8 11.4 4 20 0282 | 6 10.0 6 20 0.204
Fever 67 | 957 20 100 1.000 | 57 | 95.0 30 100 0.600
High fever 38 [ 543 I 55 0952 | 32 533 17 | 56.7 0.743
Vomit or diarrhea before candidemia 10 14.3 4 20 0.507 | 9 15.0 5 16.7 0.782
Concomitant diseases
Chronic pulmonary disease | 1.4 0 0 1.000 | O 0 | 33 0.200
Chronic cardiac insufficiency | 1.4 2 10 0.077 | 1.7 2 6.7 0.179
Diabetes mellitus | 1.4 3 15 0.014 | | 1.7 3 10 0.055
Antifungal susceptibility and treatment
Azole resistance (n=51) 38 | 56.7 13 722 0210 | 32 56.1 19 67.9 0.260
Azole 15 21.4 12 | 60 0.000 | II 18.3 15 50 0.002
Echinocandins 21 30 7 35 0.650 | 17 | 283 I 36.7 0.600
Amphotericin B 13 18.6 0 0.046 | 13 21.7 0 0 0.025
Amphoterin B and echinocandin 21 30 | 0.018 | I9 31.7 3 10.0 0.016

Note: The numbers in bold font mean p values are less than 0.05.
Abbreviations: SD, standard deviation; CVC, central venous catheter.

associated with 8-day (P=0.000) and 30-day (P=0.002) mor-
tality. Conversely, survival was significantly better for those
who initially received AmB-containing antifungal treatment,
which included AmB (P=0.046 and P=0.025, respectively)
and AmB plus Ech (P=0.018 and P=0.016, respectively).
Next, the clinical outcomes between the different treat-
ment groups were compared. There were no differences in
patient-related baseline and concomitant diseases among
azole, Ech and AmB groups (data not shown). Compared to
triazole group, a trend of superior survival could be observed
in the Ech group on day 8 and 30. However, the difference
between them was not statistically significant (75% vs 55.6%
for 8-day with P=0.130; 60.7% vs 40.7% for 30-day with
P=0.139) (Figure 1A), which may be attributed to small size
sample. Notably, AmB-containing antifungal treatment
could achieve satisfactory clinical efficacy, which had better

survival rates than the treatment of Ech on day 30 (AmB vs
Ech: 100% vs 60.7%, P=0.024; AmB plus Ech vs Ech:
86.4% vs 60.7%, P=0.039) (Figure 1B). These results indi-
cate that AmB can be considered as the optimal initial treat-
ment of Candida tropicalis fungemia in patients with

neutropenia.

Azole Resistance and Treatment

Outcome

Eight-five of 90 (90.4%) episodes of candidemia had anti-
fungal susceptibility results. Fifty-one of 85 (60%) isolates
were resistant to azole. Among these, one isolate was pan-
azole resistant, which received Ech treatment. Forty-eight
isolates were fluconazole resistant and two isolates were

itraconazole resistant, all of these patients were received
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Figure 1 Comparison of clinical outcomes between different initial antifungal treatments. (A) The survival rates for day 8. Compared to the Ech group, a trend of superior
survival could be observed in AmB-containing groups on day 8. (B) The survival rates for day 30. Patients who received AmB-containing antifungal treatment had a better
survival rate than other patients on day 30 (AmB vs Ech: 100% vs 60.7%, P=0.024; AmB plus Ech vs Ech: 86.4% vs 60.7%, P=0.039; AmB vs AZL: 100% vs 40.7%, P=0.000).

Abbreviations: AZL, azoles; Ech, echinocandins; AmB, amphotericin B.

posaconazole or voriconazole treatment in azole treatment
group. Furthermore, it was found that azoles exposure
prior to candidemia could greatly increase the resistance
rate of Candida tropicalis to azoles. Twenty-eight of 31
isolates with azole exposure prior to candidemia were
resistant to azoles, which was significantly higher than
those with no azole exposure before candidemia (90.3%
vs 42.6%, P=0.000) (Figure 2A). Although a trend towards
inferior survival could be observed in the azole-resistance
group on day 8 and 30, the difference was not statistically
significant (Figure 2B and C).

Discussion
Candida tropicalis is the most commonly responsible for
non-albicans candidemia in hematology patients with neu-
tropenia, and is associated with high mortality.'®'" The pri-
mary objective of the present study was to add to the limited
evidence base the treatment of Candida tropicalis fungemia
in hematology patients with neutropenia, and compare clin-
ical outcomes of AmB and Ech in these patients.

Similar to previous studies, the mortality at day 30 in the
present study was 33.3%, which was significantly higher
than that for patients with non-neutropenia, or with other

A AZL Prophylaxis B on day 8 C on day 30
10 P=0.000 1004 1004
P=0.122
—_ _P=0.122
X 80 80 80
N —
8 : /\; @ P=0.150
g 60 <60- < 601
7] = =
@ B B
& 40, 2, 40 2 40
@ = =
9 n 7}
l?I 20 20
< 20
OWithout Pro With Pro 0 Sensitive Resistant ‘Sensitive  Resistant
n/N 23/54 28/31 /N 9/11 6/12 /N 7/11 4/12

Figure 2 Azole resistance and outcomes. (A) The relationship between azole exposure and azole resistance. The azole resistance rate of isolates with azole exposure was
significantly higher than those with no azole exposure before candidemia (90.3% vs 42.6%, P=0.000). (B and C) Comparison of clinical outcomes between azole-resistance
and azole-sensitive groups on day 8 (B) and day 30 (C). Although a trend towards inferior survival could be observed in the azole-resistance group on day 8 and 30, the
difference was not statistically significant.

Abbreviations: AZL, azoles; Ech, echinocandins; AmB, amphotericin B; Pro, prophylaxis.
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non-albicans species-induced candidemia, suggesting that
candidemia caused by Candida tropicalis and neutropenia
are indeed risk factors for treatment failure.'®'® Some
researchers have demonstrated that many factors affect the
prognosis of patients with candidemia.'®!'® Incompatibly, in
the present study, no actual difference was found in the
analysis of baseline characteristics between the survival and
death groups. One possible reason is that the neutropenic
patients included in the present analysis all had active blood
cancers, and a younger average age with lower rates of
concomitant diseases. The topic of CVC removal, regardless
of whether this is associated with better prognosis for critical
ill patients with candidemia, has been a matter of debate for
years.'®2%2% As illustrated in the present study, although the
recovery was not correlated to the treatment of removing
CVC, positive culture of Candida tropicalis isolates from
CVCs tends to argue for its removal, when possible, since
CVC can be at high risk of fungal biofilm development.
The overall resistance rate of Candida tropicalis to azole
was 60%, which was higher than that in some studies
reported not only in China, but also in other countries.>*>*
This may be mainly due to azoles commonly used as pro-
phylaxis in hematology patients with neutropenia. More than
30% of patients received azoles prophylaxis in the present
data, and 90.3% of isolates with azole prophylaxis acquired
azoles resistance. These are in agreement with recent studies,
in which azoles exposure is an independent risk factor for the
development azole-resistant Candida species.””** Although
no statistical significance was observed between azole-
resistance and the overall mortality on day 8 and 30, there
was a trend towards inferior survival in the azole-resistance
group, which may due to the small sample size.
Considering that antifungal treatment is vital for critically
ill patients who are unresponsive to antibiotics, the efficacy
of these initial antifungal treatments was compared through
the 8-day and 30-day mortality index. The univariate analysis
revealed that patients with azole treatment were associated
with inferior prognosis, while patients with AmB-containing
antifungal treatment were associated with superior prognosis.
Previous studies have confirmed that there are no differences
between Ech and AmB, in terms of the efficacy in the treat-
ment of invasive candidiasis."* However, the proportion of
candidemia caused by Candida tropicalis in patients with
neutropenia was either too small, or not analyzed separately
in these studies.'®***® To the best of our knowledge, the
present study is the first to directly compare the treatment
outcomes of AmB and Ech for Candida tropicalis fungemia
in patients with neutropenia. It was found that AmB-

containing antifungal was more effective than Ech, and had
a better survival rate on day 30, indicating that AmB could be
adopted as the optimal initial treatment for Candida tropica-
lis fungemia in the patients with neutropenia.

There were several limitations in the present study.
First, the present study has a retrospective design based
on pre-existing data, and is susceptible to bias. In addition,
the present study was carried out in one city, which may be
not applicable to other cities or countries. Furthermore, the
samples that were included in this study had a modest size,
although this already is the largest sample of Candida
tropicalis fungemia with neutropenia at present. Lastly,
there is lack of a case-control in the cohort study.

Conclusion

In summary, Candida tropicalis fungemia presents as an
important cause of mortality in hematology patients with
neutropenia. The present data demonstrate for the first
time that the initial choice of antifungal agent is an inde-
pendent predictor of mortality, and that AmB-containing
agents may be assessed as the optimal initial treatment for
these patients. A future randomized controlled trial is
required to further confirm these present findings.
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