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1 | INTRODUCTION

Abstract

Background: The incidence of candidemia in our hospital has been stable over an 18-
year period (1.3 episodes per 1000 admissions). Since March 2020, we have observed
an increase in cases of candidemia.

Methods: In March 2020, the hospital was prepared to receive patients with COVID-
19, with cancellation of elective procedures, discharge of less sick patients and the
activation of beds for COVID-19. We compared the incidence of candidemia in 2 pe-
riods: from January 2019 to February 2020 (period 1) and from March to September
2020 (period 2).

Results: We diagnosed 41 episodes of candidemia, 16 in period 1 and 25 in period
2 (9 COVID-19 patients). Compared with non-COVID-19 patients, COVID-19 pa-
tients with candidemia were more likely to be under mechanical ventilation (100% vs.
34.4%, P < .001). The median number of monthly admissions in period 1 and 2 was
723 (interquartile range 655-836) and 523 (interquartile range 389-574), respectively.
The incidence of candidemia (per 1000 admissions) was 1.54 in period 1 and 7.44 in
period 2 (P < .001). In period 2, the incidence of candidemia (per 1000 admissions) was
4.76 if we consider only cases of candidemia in non-COVID-19 patients, 2.68 if we
consider only cases of candidemia in COVID-19 patients and 14.80 considering only
admissions of patients with COVID-19.

Conclusions: The increase in the incidence of candidemia in our hospital may be at-
tributed to 2 factors: a reduction in the number of admissions (denominator) and the

occurrence of candidemia in COVID-19 patients.
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for candidemia, including exposure to broad-spectrum antibiotics,
corticosteroids and other immunosuppressive agents and invasive

Candidemia is a frequent bloodstream infection worldwide, with high procedures such as intravascular catheters, mechanical ventilation
crude mortality rates.? The disease affects particularly patients with and dialysis.® Indeed, about 40% of patients are in an intensive care
serious conditions requiring intensive care, with various risk factors unit (ICU) at the time the diagnosis of candidemia is established.*>
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The emergence of the COVID-19 pandemic brought new chal-
lenges for healthcare workers worldwide.*” Among patients with
COVID-19 who require hospitalisation, many develop severe acute
respiratory distress syndrome, are admitted to an ICU and are ex-
posed to various factors associated with candidemia.® Therefore,
candidemia could be a potential complication of patients with
COVID-19 cared in ICUs. A series of 989 patients with COVID-19
admitted to a hospital in Spain reported four cases of candidemia
among 88 coinfections and superinfections.8 Another series from
Italy reported 21 cases of candidemia in patients with COVID-19
and found a higher incidence of candidemia in COVID-19 patients
compared with a historical cohort.”

In Brazil, the first case of COVID-19 was diagnosed in February
2020,'° and the incidence increased exponentially since March.*
Accordingly, hospitals in the large cities in Brazil started to imple-
ment changes in their routine to be prepared for the increased need
of hospital beds for patients with COVID-19.

The incidence of candidemia in our hospital has been stable over
a 21-year period, with an overall incidence of 1.3 episodes per 1000
admissions.*? In March 2020, the hospital was prepared to receive
patients with COVID-19, with the discharge of stable patients, can-
cellation of medical and surgical elective procedures, the deactiva-
tion of regular beds and activation of additional beds for COVID-19,
including ICU beds. In this study, we report an increase in the inci-
dence of candidemia since March 2020.

2 | PATIENTS AND METHODS

The study was conducted in Hospital Universitario Clementino Fraga
Filho, a tertiary care university-affiliated public hospital located in
the city of Rio de Janeiro. In February 2020, the hospital had 280
active beds (16 of ICU), distributed to different medical and surgical
specialties, taking care of patients with complex diseases such as
cancer, hematopoietic and solid organ transplantation, autoimmune
diseases and chronic degenerative diseases. The present study is
part of an active study that characterises the epidemiology of can-
didemia in the hospital, approved by the Hospital Ethical Committee
(number 30/03).

In early March, the hospital administration implemented changes
in the routine work to adapt for the upcoming increase in cases of
COVID-19 requiring hospitalisation and intensive care. The changes
comprised cancellation of all surgical and medical procedures that
were not considered urgent, discharge of stable patients, deactiva-
tion of 50 regular beds and cancellation of routine outpatient visits.
In addition, two new areas for patients with COVID-19 were created,
with 100 additional beds, including 25 for intensive care.

An episode of candidemia (see definition below) was identified
by looking at the records of the microbiology laboratory. Once an
episode was identified, patients were followed for 30 days from
the date of the incident candidemia. We used a standardised case
report form and a dictionary of terms to collect information about
the episode of candidemia, including demographics, medical ward,
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underlying medical condition, co-morbidities, coexisting exposures
(antibiotics, immunosuppressive agents, parenteral nutrition, me-
chanical ventilation, surgery), treatment and the outcome (30-day
mortality).

An episode of candidemia was defined as the first isolation
(incident candidemia) of Candida species from a blood culture in a
patient with signs of infection. New positive blood cultures within
30 days from the incident candidemia were considered part of the
same episode. Blood cultures were obtained at the discretion of the
attending physician and were processed using the automated sys-
tem Bactec (Becton Dickinson, NJ, USA). Species identification was
performed using CHROMagar (Becton Dickinson, NJ, USA), germ
tube and microscopic morphology on cornmeal Tween 80 agar, com-
plemented by biochemical tests using the Vitek 2 cards (BioMérieux
AS, Marcy |” Etoile, France).

In order to evaluate changes in the incidence of candidemia, we
compared the incidence from January 2019 to February 2020 (pe-
riod 1) with the incidence from March to September 2020 (period
2) using the chi-square test. We also compared the clinical char-
acteristics of episodes of candidemia in patients with and without
COVID-19. Categorical and continuous variables were compared
using Fisher's exact test and Mann-Whitney U test, respectively. All
statistical analyses were performed in the SPSS software (IBM SPSS
Statistics version 21) and Epi-Info (Centers for Disease Control and

prevention, version 7.2.2.6).

3 | RESULTS

During the study period, we observed 41 episodes of candidemia
in 41 patients: 16 in period 1 and 25 in period 2. The median age of
the 41 patients was 62 years (interquartile range 54-71), and 51.2%
were male. Twenty patients (48.8%) were in the ICU at diagnosis of
candidemia. Candida albicans (41.5%) was the most frequent agent
of candidemia (Table 1). Ten patients did not receive treatment be-
cause they died before the diagnosis of candidemia. Treatment was
anidulafungin in 28 and fluconazole in three patients. The 30-day
mortality rate in the entire cohort was 61.0% (51.6% in patients who
received treatment).

The number of admissions of patients with COVID-19 since
March 2020 was 608. Among the 25 episodes of candidemia in pe-
riod 2, nine occurred in patients with COVID-19 (1.5% of patients
admitted with COVID-19). All patients with COVID-19-associated
candidemia were under mechanical ventilation, compared with
34.4% of non-COVID-19 patients (P < .001). In addition, although
non-significant, COVID-19 patients were more likely to be in an ICU
(77.8% vs. 40.6%, P = .07) and to be hypotensive at diagnosis of can-
didemia (88.9% vs. 50.0%, P = .06) and less likely to have surgery
within 30 days before candidemia (no patient vs. 31.2%, P =.08). The
30-day mortality rate was high in both groups (66.7% in COVID-19
and 59.4% in non-COVID-19 patients, Table 1).

The median number of monthly admissions in periods 1 and 2
was 723 (interquartile range 655-835) and 523 (interquartile range
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TABLE 1 Characteristics of candidemic patients with and without COVID-19
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Total COVID-19 Non-COVID-19, period 1 Non-COVID-19, period 2
Variable n=41 n=9 n=16 n=16
Gender Male : Female 21:20 5:4 9:7 7:9
Age, median (interquartile range) 62 (17-87) 62 (54-87) 62.5 (46-67) 58 (53-73)
Time (days) from admission to candidemia, 15 (0-71) 17 (0-22) 22 (11.5-32) 13 (2.5-19)
median (range)

Admission in ICU 20 (48.8) 7(77.8) 8(50.0) 5(31.2)
Cancer 11 (26.8) 1(11.1) 6(37.5) 4 (25.0)

Haematologic malignancy 4 0 2 2

Solid tumour 7 1 4 2
Diabetes 16 (39.0) 3(33.3) 6 (37.5) 7 (43.8)
Chronic renal failure 13 (31.7) 1(11.1) 7 (43.8) 5(31.3)
Chronic dialysis 7 (17.0) 0 4(25.0) 3(18.8)
Liver disease 6(14.6) 1(11.1) 2(12.5) 3(18.8)
Neurologic disease 9(22.0) 2(22.2) 5(31.3) 2(12.5)
Cardiac disease 28 (68.3) 6(66.7) 10 (62.5) 12 (75.0)
Lung disease 6(14.6) 0 1(6.3) 5(31.3)
Surgery 10 (24.4) 0 6(37.5) 4 (25.0)
Mechanical ventilation 20 (48.8) 9 (100) 4 (25.0) 7 (43.8)
Parenteral nutrition 2(4.9) 0 2(12.5) 0
Central venous catheter 39 (95.1) 9 (100) 16 (100) 14 (87.5)
Hypotensive 24 (58.5) 8(88.9) 7 (43.8) 9 (56.3)
Fever 20 (48.8) 2(22.2) 9(56.3) 9(56.3)
Candida species

C albicans 17 (41.5) 5(55.6) 7(43.8) 5(31.3)

C tropicalis 10 (24.4) 2(22.2) 3(18.8) 5(31.3)

C parapsilosis 7(17.1) 0 4 (25.0) 3(18.8)

C glabrata 4 (9.8) 1(11.1) 2(12.5) 1(6.3)

Other? 3 1 2
Received treatment 31 (75.6) 6(66.7) 12 (75.0) 13 (81.3)

Anidulafungin 28/31(90.3) 6/ 6(100) 11/12(91.7) 11/ 13(84.6)

Fluconazole 3/31(9.7) 0 1/12(8.3) 2/13(15.4)
30-day mortality 25 (61.0) 6(66.7) 9(56.3) 10 (62.5)

Note: Numbers in parenthesis represent percentage unless specified

Period 1: January 2019 to February 2020; Period 2: March to September 2020

ICU = intensive care unit

?Other species - COVID-19 patients: C famata; non-COVID-19 patients: C haemulonii and C albicans + C tropicalis (1 each)

389-574), respectively, and the median number of patients-day was
6936 (interquartile range 6452-7232) in period 1 and 5428 (inter-
quartile range 4952-6761) in period 2. As shown in Figure 1, while
the number of admissions decreased in period 2 (March-September
2020), coinciding with the preparation of the hospital to the COVID-
19 pandemic, the number of cases of candidemia increased. The
overall incidence of candidemia in the 21-month study period was
2.98 episodes per 1000 admissions, being 1.54 per 1000 admis-
sions in period 1 and 7.44 per 1000 admissions in period 2 (P < .001,
risk ratio 4.83; 95% confidence interval 2.58-9.04). Considering the

periods of March to September 2019 and 2020, the incidence was
1.28 and 7.44 per 1000 admissions, respectively (P < .001). The in-
cidence of candidemia per 1000 patients-day was also significantly
higher in period 2 (0.17 in period 1 and 0.62 in period 2, P < .001,
risk ratio 3.69, 95% confidence interval 1.97-6.90). In period 2, the
incidence of candidemia per 1000 admissions was 4.76 if we con-
sider only cases of candidemia in patients without COVID-19, 2.68
if we consider only cases of candidemia occurring in patients with
COVID-19, and 14.80 considering only admissions of patients with
COVID-19.
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FIGURE 1 Admissions and cases of candidemia in the 21-month study period

4 | DISCUSSION

In our study, we observed a significant increase in the incidence of
candidemia, coinciding with the start of the admission of patients
with COVID-19 in the hospital, with nine of 25 cases of candidemia
occurring in patients with COVID-19.

The epidemiology and incidence of candidemia in our hospital
have been well characterised. Comparing three 7-year periods, we
observed an overall incidence of 1.30 episodes per 1000 admissions,
which was quite stable in the three periods: 1.05, 1.50 and 1.38 per
1000 admissions, respectively. Cancer was the underlying disease in
about one-third of cases, and candidemia occurred in the context of
surgery (mostly abdominal) in about 40% of cases.*?

Patients presenting with severe forms of COVID-19 are at in-
creased risk to develop candidemia. These patients are exposed to
multiple risk factors for candidemia, such as antibiotics, cortico-
steroids, venous catheters and dialysis.'® In addition, enterocytes
are infected by SARS-CoV-2 due to the high expression of the
angiotensin converting enzyme-2 receptor,14 causing diarrhoea,
nausea, vomiting and abdominal pain.15 Disruption of mucosal
barrier caused by COVID-19 could be an additional risk factor
for candidemia, by facilitation the translocation of Candida spe-
cies from the gut lumen to the bloodstream.*® Finally, the use of
tocilizumab to treat COVID-19 may further increase the risk for
candidemia.’’

A review paper reported 43 published cases of invasive yeast
infections in patients with COVID-19, 40 of which were caused by
Candida species.*® The overall incidence varied from 0.7% to 23.5%,
and the majority of patients with candidemia were in an ICU and had
been exposed to various factors associated with candidemia, includ-
ing central venous catheter, broad-spectrum antibiotics, corticoste-
roids and parenteral nutrition. Remarkably, surgery was reported in
only one case (vascular surgery, which is not a classical predisposing
factor for candidemia).'’

In our study, baseline characteristics of patients with COVID-
19-associated and non-COVID-19-associated candidemia differed.
While non-COVID-19 cases resembled our usual patient profile,
with cancer as underlying disease and previous surgery in 31.2% of
cases, only one candidemic patient with COVID-19 had cancer (solid
tumour), and none had prior surgery. In addition, all COVID-19 pa-
tients were in ICU at diagnosis of candidemia, compared with 40.6%
of non-COVID-19 patients.

Another important finding of the present study was the in-
creased incidence of candidemia in period 2 (7.44 per 1000 admis-
sions) compared with period 1 (1.54 per 1000 admissions, which was
similar to the overall historical rate in the hospital). The increase in
the incidence of candidemia could be explained by two factors, as
shown in Figure 1: an increase in the absolute number of episodes of
candidemia and a decrease in the number of admissions in period 2.

The hospital administrative team established a series of mea-
sures to comply with the expected increase in the need of hospi-
tal beds to face the emerging rise in the incidence of COVID-19 in
the city. This resulted in the deactivation of 50 regular beds and the
creation of two areas for COVID-19 patients, with 25 ICU beds and
75 regular beds. In addition, elective admissions were cancelled,
including admissions for elective surgeries, which are associated
with short period of hospitalisation and a high turnover of hospital
beds. By contrast, even with a net increase in the number of hospital
beds, the admission of patients with COVID-19, with various compli-
cations, resulted in a lower turnover of beds. As consequence, the
number of admissions reduced substantially in period 2. Therefore,
one explanation for the increased incidence of candidemia is sim-
ply a mathematical issue: a reduction in the denominator. However,
there was also an increase in the absolute number of cases, both
in COVID-19 and non-COVID-19 patients, resulting in an incidence
higher than our historical incidence of 1.30 episodes per 1000 ad-
missions (4.76 episodes per 1000 admissions in patients without
COVID-19, 2.68 in patients with COVID-19 and 14.80 considering
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only admissions of patients with COVID-19). On the other hand, the
increase in the incidence of candidemia in non-COVID-19 patients
may have occurred because during the pandemic, only the sicker
(and at higher risk for candidemia) patients remained in the hospital.

Animportant limitation of our study is the small sample size, ham-
pering the comparison of characteristics of COVID-19-associated
and non-COVID-19-associated candidemia. Nevertheless, it seems
that while COVID-19 patients with severe disease are at an increased
risk to develop candidemia, the characteristics of candidemia in
these patients are different from the usual non-COVID-19-associ-
ated candidemia that occur in our hospital. Acknowledging these dif-
ferences may help to early identify patients at higher risk to develop
candidemia. Future studies are needed to define risk factors as well
as to evaluate the role of prediction scores and fungal biomarkers in

the early diagnosis of COVID-19-associated candidemia.
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