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Mortality of candidemia in coronavirus disease 2019 (COVID-19) patients has not been deeply studied despite evidence suggesting
an increased occurrence. We performed a systematic review and meta-analysis to summarize the available evidence about these
patients’ mortality and length of stay. Data about the in-hospital, all-cause and 30-day mortality, and length of stay were pooled.
Subgroup analyses were performed to assess sources of heterogeneity. Twenty-six articles out of the 1915 records retrieved
during the search were included in this review. The pooled in-hospital mortality was 62.62% (95% CI, 54.77% to 69.86%), while
the mortality in intensive care unit (ICU) was 66.77% (95% CI, 57.70% to 74.75%). The pooled median in-hospital length of
stay was 30.41 (95% CI, 12.28 to 48.55) days, while the pooled median length of stay in the ICU was 28.28 (95% CI, 20.84 to
35.73) days. The subgroup analyses did not identify the sources of heterogeneity in any of the analyses. Our results showed high
mortality in patients with candidemia and COVID-19, suggesting the need to consider screening measures to prevent this life-

threatening condition.
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Candidemia, the presence of Candida species in the blood, is a
severe and life-threatening condition, especially in critically ill
patients and those admitted to intensive care units (ICUs).
Over the last few decades, the incidence of candidemia has in-
creased [1]. Although its management has continuously
evolved, the mortality of patients with this condition has also
increased over time [2], ranging from at least 20% in
non-ICU wards to >60% in the ICU [3-6], with variations
that might be due to the underlying comorbidities of the con-
sidered sample [7]. The available data underline the severity
of this life-threatening bloodstream infection.

Patients with coronavirus disease 2019 (COVID-19) have
multiple reasons to be at higher risk for candidemia, such as
iatrogenic immunosuppression [8], other bloodstream infec-
tions mainly due to bacteria and their associated high rates of
antibiotic use [9], and indwelling vascular catheters [10].
Furthermore, severely ill COVID-19 patients are at even higher
risk for developing candidemia due to the need for intensive
care management [6, 11]. Therefore, patients with severe
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COVID-19 may present an exceptionally high incidence of can-
didemia and related mortality.

Although several studies have investigated candidemia’s
clinical and laboratory characteristics in COVID-19 patients
[12-14], mortality has not yet been sufficiently explored.
Most studies on this topic have employed small sample sizes
and have been conducted at single centers, making it challeng-
ing to estimate mortality due to COVID-19 and candidemia
with precision [10, 15, 16]. Knowledge of the impact of these
conditions on mortality and length of stay of patients is impor-
tant to inform the need for routine preventive screening mea-
sures for candidemia in patients with COVID-19 who are
hospitalized or in intensive care units.

We designed this study to assess the mortality of
hospitalized patients with candidemia and COVID-19.
Secondly, we wanted to investigate this group of patients’
length of stay (LOS).

METHODS

The study protocol of this systematic review was registered on
PROSPERO (CRD42021253891). An electronic search was per-
formed on PubMed, Embase, Scopus, and Web of Science using
keywords referring to candidemia, COVID-19 infection, mor-
tality, and length of stay. The details of this search are reported
in the Supplementary Materials (Supplementary Table 1). The
electronic search was followed by manual searches of publica-
tions that might have been possibly considered for inclusion
to identify any other study that might have been missed by
the search strategy. Studies were included if (1) they assessed
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mortality in patients with both COVID-19 and candidemia and
(2) they were cohort studies, retrospective observational stud-
ies, or case-control studies. Mortality was defined as in-
hospital mortality, cause-specific mortality, all-cause mortality,
28-day or 30-day mortality, and 60-day or 90-day mortality.
Having COVID-19 was described as having a positive polymer-
ase chain reaction or antigenic test for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2); having candidemia
was defined as having positive blood cultures for any
Candida species. Studies were excluded if (1) they were report-
ed in congress abstracts, letters, or commentaries; (2) they were
case series or case reports; (3) they computed mortality exclud-
ing early deaths; (4) they were case-control studies that em-
ployed death to select cases; (5) they included only patients
age <18 years old. Mortality was considered the primary out-
come, whereas length of stay in the hospital and length of
stay in the ICU were considered the secondary outcomes. All
the searches were restricted to publications from 2020 onward
and to those written in English, French, and Spanish.

Screening of the Articles and Data Extraction

The records identified through the electronic search were ex-
ported to Rayyan online software. Two authors independently
screened the titles and abstracts of these records based on the
inclusion and exclusion criteria. Then, the full texts of the doc-
uments that passed the first screening were retrieved and eval-
uated according to the inclusion and exclusion criteria. At both
stages, discrepancies were resolved through consensus discus-
sion with a third reviewer.

Data extraction was performed independently by 2 review-
ers. Discrepancies were resolved through consensus. When
we encountered missing data in an article under consideration,
we contacted its authors to obtain the unreported data or addi-
tional details. Extracted variables were:

1. characteristics of the studies, namely author and title, coun-
try, study design, setting in which the patients were enrolled
(hospital, ICU, other wards or groups of wards), the semes-
ter in which the study was started (eg, January-June 2020,
July-December 2020, January-June 2021, July-December
2021), the inclusion of patients with severe COVID-19
only or with COVID-19 of any severity;

2. sociodemographic characteristics of the patients included in
the studies, namely age and gender;

3. clinical characteristics of the patients included in the studies,
namely comorbidities (hypertension, diabetes, obesity,
chronic kidney disease [CKD], chronic obstructive pulmo-
nary disease [COPD], immunosuppressive condition,

Charlson comorbidity index) and known risk factors for

candidemia (Candida score, parenteral nutrition exposure,

multifocal Candida colonization, previous surgery, central
venous catheter presence, endo-oral tube presence, renal

replacement therapy, and extracorporeal membrane
oxygenation);

4. treatments administered to the patients included in the
studies, namely antifungal treatment, antibiotic treatment
exposure, treatment with steroids, an antiviral (remdesivir),
or immunomodulating agents (baricitinib, tocilizumab,
anakinra);

5. microbiological data, such as the species isolated, antifungal
(azole and echinocandin) resistance data, bacterial and viral
coinfections, and beta-D-glucan (BDG) assay data;

6. ICU admission and days from COVID-19 diagnosis to can-
didemia diagnosis;

7. data about mortality (all-cause, specific, 28- or 30-day mor-
tality, 90-day mortality, and in-hospital mortality), LOS in
the hospital, and LOS in the ICU.

Risk of Bias (Quality) Assessment

The methodological quality of cohort and retrospective obser-
vational studies was performed using the National Institutes of
Health (NIH) quality assessment tool for observational cohort
studies [17]. This instrument assesses study quality based on
the following domains: (1) research question, (2) study popula-
tion, (3) whether the groups are recruited from the same pop-
ulation and using uniform eligibility criteria, (4) sample size
justification, (5) exposure assessed before outcome measure-
ment, (6) sufficient time frame to see an effect, (7) different lev-
els of the exposure of interest, (8) exposure measures and
assessment, (9) repeated exposure assessment, (10) outcome
measures, (11) blinding of outcome assessors, (12) follow-up
rate, (13) statistical analyses. The methodological quality of
case—control studies was assessed using the NIH quality assess-
ment tool for case—control studies [17]. This tool assesses study
quality in the following domains: (1) research question, (2)
study population, (3) target population and case representa-
tion, (4) sample size justification, (5) whether the groups
were recruited from the same population, (6) whether inclusion
and exclusion criteria are prespecified and applied uniformly,
(7) case and control definitions, (8) random selection of study
participants, (9) use of concurrent controls, (10) exposure as-
sessed before outcome measurement, (11) exposure measures
and assessment, (12) blinding of exposure assessors, (13) stat-
istical analysis. Two reviewers performed this assessment inde-
pendently, and discrepancies were resolved through consensus.

Strategy for Data Synthesis

Study characteristics were described using counts and percent-
ages, or medians and interquartile ranges (IQRs), as appropri-
ate. Mortality rates with 95% Wilson CIs were computed for
each study. Per protocol, we planned to perform separate
random-effects meta-analyses for each combination of out-
comes (all-cause, specific, 28- or 30-day mortality, 90-day mor-
tality and in-hospital mortality, LOS in the hospital, LOS in the
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ICU) and setting (ICU, hospital, specific wards) when at least 2
studies for each combination were present. Regarding the anal-
yses on mortality, based on the available data, it was possible to
pool the results of in-hospital mortality, mortality in the ICU,
and 30-day mortality in the ICU. In-hospital mortality was re-
trieved from studies in which patients acquired candidemia
both in- and outside the ICU. These analyses used generalized
linear mixed models with a logit link [18]. Regarding the anal-
yses on LOS in the hospital and the ICU, as LOS was summa-
rized using medians and interquartile ranges in the original
studies, we performed separate meta-analyses using the
quantile-matching estimation method to compute aggregated
median LOS with corresponding 95% confidence intervals [19].

In all the models, heterogeneity was assessed using Cochran’s
Q with a likelihood-ratio test of significance and its amount us-
ing the I’ statistic. This latter index can be interpreted as the per-
centage of the variability in effect estimates due to heterogeneity
rather than sampling error. Values of 25%, 50%, and 75% were
used as cutoff points for low, medium, and high heterogeneity.
Subgroup analyses were performed to investigate sources of het-
erogeneity considering study design (case—control vs retrospec-
tive observational studies), the semester in which the study
2020, 2020,
January-June 2021, July-December 2021), the continent, and

started (eg, January-June July-December
exclusion of patients without severe COVID-19. Per protocol,
a meta-regression was planned to assess if mean age, percentage
of patients with immunosuppression, and percentage of pa-
tients with each extracted comorbidity were associated with
mortality. In addition, we also considered for inclusion in the
meta-regression percent male, Candida species prevalence,
and percentage of patients treated with central venous catheters
(CVCs), steroids, and antibiotics. However, due to the low num-
ber of included studies and to avoid missing data bias, we in-
cluded only variables for which data were available in at least
75% of the included studies. In addition, to avoid redundancy,
we included only C. albicans prevalence to assess the impact
of Candida species on mortality.

To examine the robustness of the results, which could be im-
paired by the inclusion of studies with a very small sample size
or with a single patient, we decided to perform a sensitivity anal-
ysis excluding the studies with a sample size <10. The signifi-
cance threshold was set at .05. Analyses were performed using
the R (version 4.2.1) packages meta and metamedian [20, 21].

RESULTS

Study Characteristics

The electronic search yielded 1915 articles. After duplicate re-
moval, 912 papers were selected for title and abstract screening.
Of these, 854 were excluded and 58 were included for full-text
review. Finally, 26 articles were included in this review. A flow
diagram of the study selection is shown in Figure 1.

The main characteristics of the included studies are reported
in Table 1.

The studies were all published between 2021 and 2022.
Twenty of the 26 studies (76.92%) were started in the first se-
mester of 2020, and 1 was conducted only in 2021. All studies
were published in English. Twelve studies were conducted in
Asia (46.15%), 7 in Europe (27.92%), 5 in North America
(19.23%), and 2 in South America (7.69%). Five were case—con-
trol studies, while 21 were cohort studies. Most of the studies
were monocentric (19/26, 73%). If only patients with both
COVID-19 and candidemia were considered, all the studies
had a small sample size.

Risk of Bias Assessment

The methodological quality assessment results of the included
studies are reported in the Supplementary Materials
(Supplementary Table 2 for retrospective cohort studies and
Supplementary Table 3 for case-control studies). Overall, the

quality of the included studies was good.

Candidemia Episodes Characteristics
The microbiological characteristics of candidemia episodes are
shown in Table 2.

It was possible to retrieve microbiological data from all the
included studies except for 2. The most represented was C. al-
bicans. In 1 case, the only species described was C. auris, while
in 4 studies the most common species was C. parapsilosis.
Routine screening with BDG was performed in only 1 of the in-
cluded studies. Resistance data were reported by 9 out of 26
studies (34.6%), of which only 6 reported both azole and echi-
nocandin resistance data. Resistant strains ranged from 1% to
48.4% for azole resistance and from 0% to 33.3% for echinocan-
din resistance. Twenty articles reported data on antifungal
treatment exposure in patients with COVID-19 and candide-
mia. Overall, a high percentage of patients were treated with an-
tifungal therapy (range, 40.3%-100%). Concerning the studies
conducted in-hospital, 7 studies reported the percentage of pa-
tients who acquired candidemia in the ICU (range, 65%-
100%).

Patients’ Characteristics

Patients’ characteristics for each of the included studies are re-
ported in Table 3. Most studies did not report specific data re-
garding the comorbidities of the recruited COVID-19 patients
with candidemia. Of those that evaluated the comorbidities and
risk factors of the recruited patients, the most reported condi-
tions were steroid treatment exposure (15/26; range, 50%-—
100%), CVC positioning (17/26; range, 53%-100%), and anti-
biotic treatment exposure (15/26; range, 89.1%-100%).
Patients’ immunosuppressive status was evaluated in 14 of
the 26 studies, ranging from 3.8% to 100%.
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patients with COVID-19 and candidemia (n=3)

Study selection chart. Abbreviation: COVID-19, coronavirus disease 2019.

Analysis of Mortality

Ten studies assessed in-hospital mortality. The pooled mortal-
ity rate was 62.62% (95% CI, 54.77% to 69.86%) (Figure 2).
Cochran’s Q was significant (Q = 19.85; P=.019), and the I in-
dex was equal to 32.7%, indicating low heterogeneity. The fun-
nel plot did not reveal strong asymmetry, although the small
number of included studies prevents reaching conclusions
the
(Supplementary Figure 1). The sensitivity analysis performed

about presence or absence of publication bias
excluding studies with a sample size <10 (n of studies =7)
showed similar results, with a mortality rate equal to 63.54%
(95% CI, 57.71% to 69%) (Supplementary Figure 2). In this
model, Cochran’s Q was nonsignificant (Q =10.66; P =.10),

and the I index was equal to 37.4%.

Analysis of in-ICU Mortality

Of the included studies, 16 assessed in-ICU mortality. The pooled
mortality rate was 66.77% (95% CI, 57.70% to 74.75%) (Figure 3).
Cochran’s Q was significant (Q =47.61; P <.001), and the I was
equal to 53.5%, indicating medium heterogeneity. The funnel plot
did not reveal strong asymmetry (Supplementary Figure 3).
Excluding the 5 studies with a sample size <10, the sensitivity
analysis (n of studies =11) revealed a mortality rate of 67.98%
(95% CI, 58.91% to 75.88%) (Supplementary Figure 4). This anal-
ysis detected higher heterogeneity (Q=33.63; P<.001; I*=
67.98%). Three studies reported the 30-day mortality rate in the
ICU. The pooled 30-day mortality rate was 65.31% (95% CI,
57.27% to 75.55%). No heterogeneity was detected among these
studies (Q =2.27; P=32; I’ = 10.2%).
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Table 2.

Isolated Candida Species (%) in Patients With COVID-19 and Candidemia

Candida Species, %

Author C. albicans  C. auris C. dubliniensis C. glabrata C. kefyr C. krusei  C. lusitaniae  C. parapsilosis  C. tropicalis  Other
Allaw, 2022 0 100 0 0 0 0 0 0 0 0
Altinkaya Cavus, 2022 55.1 0 0 9 0 0 0 17.9 11.56 6.4
Arastehfar, 2021 62.5 0 0 37.5 0 0 0 0 0 0
Arastehfar, 2022 43 0 0 4 0 4 4 25 21 0
Avkan-Oguz, 2022 33 0 0 0 0 0 0 66 0 0
Ayalon, 2022 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Bardi, 2022 83.3 0 0 16.7 0 0 0 0 0 0
Bestepe, 2022 50 0 2 23 0 0 16 9 0
Bishburg, 2021 25 0 0 25 0 0 0 25 25 0
Boachie, 2022 65 0 4.3 22 0 4.3 4.3 0 0
Bretagne, 2021 59.3 0 0 12.3 0 1.23 4.9 16 3.7 0
Ceccarelli, 2022 100 0 0 0 0 0 0 0 0 0
Coskun, 2021 25 0 0 0 0 0 0 43.75 31.25 0
Dixit, 2022 52.7 3.3 2.2 18.7 0 0 0 11 15.4 7.7
loannou, 2022 66.7 0 0 16.7 0 0 0 16.7 0 0
Kubin, 2021 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Macauley, 2021 31 0 8 15 0 0 0 23 15 8
Machado, 2022 68.8 0 0 9.4 3.1 0 0 6.2 12,5 0
Moin, 2021 30.7 15 0 19.2 0 0 0 15 0 0
Nucci, 2021 55.6 0 0 1.1 0 0 0 0 22.2 1
Omrani, 2021 21.4 8.3 0 26.2 0 0 0 23.8 131 0
Papadimitriou-Olivgeris, 325 0 0 6.5 0 0 0 50.5 6.5 3.9
2022

Routsi, 2022 24.2 19 0 10.6 0 0 0 66 2 0
Sarvestani, 2021 58.3 0 16.6 8.3 0 8.3 0 0 8.3 0
Seagle, 2022 43.8 0 4.7 26.6 0 0 4.7 12.5 6.3 1.6
Silva, 2021 100 0 0 0 0 0 0 0 0 0

Percentage of Candida species isolated in each of the included studies. Only 2 studies did not report the percentage for each species. Overall C. albicans was the most popular pathogen,

followed by C. glabrata, C. parapsilosis, and C. tropicalis.
Abbreviation: COVID-19, coronavirus disease 2019.

Length of Stay

Of the included studies, 4 assessed hospital LOS. The pooled
median hospital LOS was 30.41 (95% CI, 12.28 to 48.55)
days. However, high heterogeneity was detected (Q=71.41;
P <.001; I*=95.29%). The funnel plot of the study estimates
was not drawn due to their low amount. Considering the stud-
ies carried only in ICU (n of studies = 7), the median ICU LOS
was 28.29 (95% CI, 20.84 to 35.73) days. The heterogeneity
was high (Q=47.35; I* =86.87%). The funnel plot revealed
a left asymmetry (Supplementary Figure 3, Supplementary
Materials).

Subgroup Analyses and Meta-regression

Regarding in-hospital mortality, the subgroup analyses were
performed using the following variables: study design, geo-
graphical area, the inclusion of only patients with severe
COVID-19, and the semester in which the study was started
(Supplementary Table 4). These analyses did not allow for iden-
tifying subgroups of studies with different mortality rates or ex-
plaining the heterogeneity found in the overall analysis.

Regarding the geographical area, there were 2 studies conduct-
ed in Asia, 3 in Europe, 4 in North America, and only in 1 in
South America. The test for differences was not significant,
the minimum point estimate was 50, and the maximum was
100; however, this last estimate was retrieved from a single
study with 9 patients. Because of the small number of included
studies, it was impossible to perform a meta-regression to as-
sess the impact of continuous variables on the estimated mor-
tality rates.

Regarding in-ICU mortality, the subgroup analyses were
performed using the following variables: study design, geo-
graphical area, and semester in which the study was started
(Supplementary Table 5). Similar to the subgroup analyses on
in-hospital mortality, none of these analyses identified sub-
groups with different mortality rates or helped explain the
overall analysis’s heterogeneity. In particular, concerning the
geographical area, 10 studies were performed in Asia, 5 in
Europe, and 1 in North America. The test for differences was
not significant, with a minimum point estimate of 59.59 for
Europe and a maximum of 75 for North America.
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Study Cases Total Prevalence
Boachie, 2022 19 23 0.83
Ceccarelli, 2022 1 1 1.00
Dixit, 2022 62 91 0.68
loannou, 2022 1 6 0.17
Kubin, 2021 16 29 0.55
Machado, 2022 20 32 0.62
Moin, 2021 15 26 0.58
Sarvestani, 2021 4 12 0.33
Seagle, 2022 40 64 0.62
Silva, 2021 3 3 1.00
Random-effects model 287 0.63

Figure 2. Forest plot for in-hospital mortality.
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The variables that could be included in the meta-regression
model were percent male, percentage of C. albicans isolates,
and age. Overall, a higher percent male was associated with a
significantly higher mortality rate (f=0.42; 95% CI, 0.02 to
0.07; P=.0011). The analysis also showed that the percentage
of C. albicans isolates was not associated with a higher mortality
rate (B =1.72; 95% CI, —0.02 to 3.46; P =.053), similar to age
(B =—-0.013%; 95% CI, —0.07 to 0.04; P=.65).

DISCUSSION

In this systematic review with meta-analysis, we found that pa-
tients with COVID-19 and candidemia have an in-hospital
mortality rate of ~63% and an in-ICU mortality rate of
~67%. Moreover, the median LOS was 30 days.

Studies in the pre-COVID-19 era performed to assess the
mortality of this condition found the rate to be as high as
50%-60% in ICU settings [22, 23], which is similar to the mor-
tality rate in the ICU that we found in this study (20%-40% in
non-ICU settings) [24, 25]. We acknowledge that none of the
included papers excluded patients admitted to the ICU. In ad-
dition, in the studies conducted at the hospital level, we ob-
served that a high percentage of patients were at some point
admitted to the ICU. However, it was often impossible to ob-
tain specific data on the timing of candidemia onset (eg, before
or after the transfer to ICU). Hence, the lack of these data pre-
vents us from attributing a specific mortality to COVID-19 pa-
tients with candidemia hospitalized in non-ICU settings.

Candidemia has been widely reported in patients hospital-
ized with severe SARS-CoV-2 infection [15]. These patients
have greater exposure to known health care-associated candi-
demia risk factors, namely the presence of CVCs, underlying

conditions such as malignancies, diabetes, or chronic kidney
disease requiring hemodialysis, and receipt of corticosteroids,
total parenteral nutrition, and antibiotics [26]. However,
some authors have also suggested that COVID-19 is likely a
risk factor for both candidemia and candidemia-associated
mortality [27]. Despite providing information concerning the
epidemiology of risk factors associated with candidemia devel-
opment, the studies included in our systematic review only oc-
casionally reported the putative source of infection. Therefore,
we could not come to solid conclusions concerning the “pri-
mum movens” of candidemia in patients hospitalized with
COVID-19. Additional data concerning the causes of candide-
mia would allow implementation of infection control proce-
dures and diagnostic protocols aiming to reduce occurrence
and mortality related to candidemia.

Concerning LOS, our results are in line with those of other
studies, which showed a high LOS in patients with candidemia
[28, 29]. However, it is to be noted that the estimates from the
included studies had high heterogeneity and should therefore
be assessed with caution. As we included studies from very dif-
ferent geographical areas and contexts, one could have expect-
ed important differences in mortality rates between different
continents. However, the subgroup analyses based on conti-
nents showed that the range of in-hospital mortality across
continents was between 59% and 75% for in-ICU mortality,
and 50% to 69% (excluding the South American subgroup as
it included only a single study with 9 patients and found a
very imprecise 100% estimate) for in-hospital mortality.
Therefore, even if there are differences across geographical ar-
eas, the mortality rate of Candida comorbid with COVID-19
remains high worldwide, and the variations in LOS likely could
be due to unobserved hospital effects [30, 31].

Mortality of Patients With Candidemia and COVID-19 « OFID « 9



Study

Cases Total Prevalence

Allaw, 2022 2 3 0.67
Altinkaya Cavus, 2022 4 78 0.69
Arastehfar, 2021 6 6 1.00
Arastehfar, 2022 24 28 0.86
Avkan-Oguz, 2022 0 3 0.00
Ayalon, 2022 10 I 0.91
Bardi, 2021 4 6 0.67
Bishburg, 2021 3 8 0.38
Bretagne, 2021 371 0.47
Coskun, 2021 12 15 0.80
Macauley, 2021 9 12 0.75
Machado, 2022 17 23 0.74
Omrani, 2021 58 80 0.72
Papadimitriou-Olivgeris, 2022 51 7 0.66
Routsi, 2022 35 62 0.56
Sarvestani, 2021 4 12 0.33
Random-effects model 503 0.67

Figure 3. Forest plot for in-ICU mortality. Abbreviation: ICU, intensive care unit.
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All the analyses are influenced by the fact that the included
studies had a small sample size, and more than one-third of
them included <10 patients with both COVID-19 and candi-
demia. The sensitivity analyses performed excluding these
latter studies found similar mortality rates compared with
the overall calculations, suggesting that the sample size did
not significantly impact the estimate’s magnitude. However,
the small number of retrieved studies and their small sample
sizes indicate that the precision of the pooled mortality esti-
mates we found might be low. This was expected as comor-
bidity of COVID-19 and candidemia is not prevalent.
Regarding heterogeneity, it was low in the analysis of in-
hospital mortality, medium in the analysis of mortality in
the ICU, nonsignificant in the analysis of 30-day mortality
in the ICU, and high in the analysis of LOS. The preplanned
subgroup analyses did not help to explain their sources in
any of the analyses. As a result, the point values of the pooled
mortality rates found in these analyses should be examined
with caution. Nonetheless, as all the analyses and subgroup
analyses found that both in-hospital and in-ICU mortality
rates were consistently >50%, we believe it is safe to assume
that patients with candidemia and COVID-19 have an in-
creased risk of mortality.

In conclusion, our study emphasizes the high morbidity and
mortality of candidemia in patients with COVID-19. This

result requires us to be extremely cautious with all patients in-
fected with SARS-CoV-2, especially those with already known
risk factors for candidemia. More extensive clinical studies
evaluating subjects suffering from this fungal infection and si-
multaneously infected with SARS-CoV-2 would be necessary to
achieve more reliable findings on mortality and LOS.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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