
The novel coronavirus-19 (COVID-19) was first reported in 
Wuhan, China, and rapidly spread to become a worldwide 

pandemic. Some patients develop acute severe respiratory syn-
drome characterized by tachypnea, hypoxemia, and bilateral in-
filtrates on imaging, which may require mechanical ventilation 
and admission to a general intensive care unit (GICU) [1,2].

Invasive candidiasis is a rare complication of COVID-19 pa-
tients and is associated with considerable mortality in critically ill 
patients. Few previous studies reported co-infection 
in patients with COVID-19 [3-10]. Considering the severity of 
this complication, we retrospectively reviewed our ongoing study 
(ethics committee approved) of bloodstream infection (BSI) and 
investigated the COVID-19 patient cohort for BSI with 

This report is the first from Israel of candidemia in COVID-19 
patients, based on our literature search (November 2020).

We retrospectively reviewed COVID-19 hospitalized patients 
complicated with Candida bloodstream co-infection (candi-
demia) in a single center in Northern Israel (Emek Medical 
Center) during the second outbreak of COVID-19 in Israel (15 
June 2020 to 20 September 2020). The clinical and laboratory 
data were gathered and analyzed. The incidence of candidemia 
among hospitalized COVID-19 patients was calculated and 
compared to a historical cohort of non-COVID-19 controls.

Three candidemia cases were found. The demographic and 
clinical characteristics of patients are summarized in Table 1. 
All three patients tested positive for severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2) by nasal and throat 
swabs in real-time transcription polymerase chain reaction (RT-
PCR) assay. All three patients were mechanically ventilated, 
had a central venous catheter inserted before the diagnosis of 
candidemia, had lymphopenia and hypoalbuminemia, and were 
treated with broad-spectrum antibiotics and high dose cortico-
steroids. All three patients died shortly after the detection of 
candidemia. None of the patients was treated with tocilizumab 
[3,11], which is considered a risk factor for candidemia.

Detection of candidemia was performed using the BD 



BACTEC automated blood culture system (BACTEC FX, 
BD Medical, USA) with the BACTEC Plus Aerobic and the 
BACTEC Lytic Anaerobic media. Identification of 

was conducted using Microflex mass spectrometer and the 
BioTyper software (Bruker Daltonik, Germany). Antifungal 
susceptibility testing was performed as recommended by the 
manufacturer using Etest gradient test strips. Three different 

were isolated from the blood cultures: 
, and , thus, excluding the probabili-

ty of cross-contamination.
The three candidemia episodes were observed at Emek Med-

ical Center during the second outbreak of COVID-19 (15 June 
2020–20 September 2020) among 451 hospitalized adult pa-
tients (4420 hospital days), representing an incidence of 0.679 
episodes per 1000 hospital days. For comparison, between 
2014 and 2019, we documented 21 episodes of candidemia in 
adults hospitalized in medical wards and GICU (450,925 hospi-
tal days) with a corresponding incidence of 0.047 episodes per 
1000 hospital days. 

It would be expected to observe an increase in both bactere-
mia and candidemia in complicated patients during prolonged 
hospitalization. Yet, according to our data, during 2014–2019 
there were 2230 episodes of true BSI in the medical wards 

and GICU, of which 2209 were bacteremia and 21 were candi-
demia (0.94%). During approximately 3 months in the second 
wave of COVID-19 pandemic there were seven episodes of 
BSI in the corona ward. Four of them were enterobacteriales 
and three were candidemia (42.8%). These findings are sup-
ported by a recently published cohort in a study by Mastrange-
lo et al. [8], which reported a higher incidence of candidemia 
in COVID-19 patients, suggesting this is more than a local 
observation.

COVID-19 patients admitted to the GICU have many risk 
factors for developing candidemia: mechanical ventilation, 
broad-spectrum anti-bacterial treatment, indwelling central 
venous catheters, corticosteroids treatment, lymphopenia, 
and other co-morbidities [3-5,8,9,12-15]. Moreover, the use 
of personal protective equipment by healthcare workers for 
prolonged periods of time, in addition to incomplete compli-
ance with standard and contact precautions, overwork due to 
the burden of the disease, and misuse of gloves in the corona 
ward may also contribute to candidemia in COVID-19 patients 
[4,5,16,17].



During the course of COVID-19 disease, it is expected that 
patients may endure persistent fever. Thus, in some cases phy-
sicians might consider fever to be a sign of COVID-19 and rou-
tine blood cultures sampling would be delayed. Thus, detection 
of . or other pathogen co-infection would be delayed 
as well. This possibly happened with our patients. Two of the 
patients died before microbiologic results of candidemia and 
another patient was treated with echinocandin anti-fungal treat-
ment (caspofungin) for only one day before she died.

All clinicians treating COVID-19 patients in GICU should 
be aware of the complication of candidemia. First, blood cul-
tures should be drawn in febrile patients and antifungal treat-
ment should be initiated promptly in any COVID-19 GICU pa-
tients with new onset of fever or signs of clinical deterioration 
not responding to broad spectrum antimicrobials [18]. Second, 
caring teams should be cognizant of the importance of remov-
ing unnecessary vascular catheters and practice adequate hand 
hygiene including frequent changing of gloves. It is estimated 
that implementing these precautions may decrease the inci-
dence of candidemia and associated mortality in hospitalized 
COVID-19 patients.

Limitations of our study include the small sample at a single 
center observation with a short period of follow-up.

Based on our cohort, the incidence of candidemia in COVID-19 
patients is disproportionally higher than in non-COVID-19 pa-
tients. Further studies are required to determine whether a high-
er incidence of candidemia in COVID-19 patients is a signifi-
cant contributor to high mortality rate or just a surrogate for the 
severity of the COVID-19 illness

Lungs can only be preserved on ice for about 6 to 8 hours 
before transplantation, which imparts geographic and 
logistical restrictions on organ use. Ali et al. used pig 
lungs and ex vivo lung perfusion to show that increasing 
the static storage temperature from 4°C to 10°C could 
maintain organ function while prolonging storage time. 
Increased storage temperature preserved mitochondrial 

function and led to greater abundance of mitochondrial 
metabolites. Human lungs stored at 10°C were 
successfully transplanted into five patients after storage 
times of about 10 to 16 hours, supporting the clinical utility 
of this approach.


