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Letter to the Editor

Low incidence of co-infection, but high incidence of R
ICU-acquired infections in critically ill patients with
COVID-19

Dear Editor,

Lansbury et al. recently reported in this journal that 7% of hos-
pitalized COVID-19 patients had a bacterial co-infection. This pro-
portion increased to 14% in studies that only included patients who
required admission to the intensive care unit (ICU).! ICU admission
is a risk factor for hospital-acquired infections and nosocomial in-
fections by multidrug-resistant (MDR) bacteria. 2> Here, we report
our findings of a retrospective cohort study to asses the incidence
of co-infections, ICU-acquired infections and their relation to mor-
tality in patients with COVID-19.

We retrospectively include all consecutive patients who were
admitted to the Intensive Care Department at Hospital Universi-
tario Ramoén y Cajal in Madrid (Spain), with the primary diagnosis
of SARS-COV-2 between March 10th and June 19th, 2020. Madrid
was one of the pandemic epicenter cities in Europe. All patients
had a diagnosis of COVID-19 confirmed by SARS-COV-2 viral RNA
polymerase-chain-reaction (PCR) test from nasopharyngeal swabs
or lower respiratory tract aspirates as well. We excluded patients
in whom no positive PCR was detected despite the clinical diagno-
sis of COVID-19 and patients with less than 48 h of admission at
the ICU. Clinical data were collected from institutional healthcare
clinical database record and managed using REDCap® (Research
Electronic Data Capture) tool hosted at IRyCIS (Instituto Ramén
y Cajal de Investigacion Sanitaria). Frequency measurements have
been calculated using the incidence rates of each ICU-acquired in-
fections expressed in relation to the number of patients at risk or
the number of days at risk. Data were expressed as mean + stan-
dard deviation (S.D) or percentages as appropriate. Since most vari-
ables did not always fulfill the normality hypothesis, we compared
continuous data by the Mann-Whitney U test and categorical data
by Chi-square or Fisher’s exact test as appropriate. Study proto-
col was approved by the institutional Ethics and Clinical Research
Committee.

A total of 83 patients were enrolled. Clinical characteristics of
critically ill patients are shown in Table 1. Overall mortality in
the ICU was 24.1%. Community-based bacteria and viruses were
screened at hospital admission in 91.5% (76/83) of patients. In our
series, the incidence of bacterial coinfection at admission was only
8.4% and no patient was diagnosed at admission with any other
virus than SARS-CoV-2. Isolated bacteria were: S. pneumoniae n=1,
Legionella pneumophila n=2, Pseudomonas aeruginosa n=1, Kleb-
siella oxytoca n=1 and Methicilin-sensitive S. aureus n=2. A low
prevalence of bacterial co-infection might be underestimated hav-
ing regard to the high proportion of patients who received em-
piric antibiotic therapy, such as azithromycin because its antiviral

https://doi.org/10.1016/j.jinf.2020.09.010

Table 1
Clinical characteristics of critically ill patients with COVID-19.

CHARACTERISTIC PATIENTS n=83

66 (79.5%)

Gender (male)

Age (mean =+ SD) 61.2+104
APACHE II score (mean + SD) 18.8+7.2
SAPS Il (mean + SD) 44.0+14.8
SOFA score at admission (mean £ SD) 7.7+2.8
Mechanical ventilation 78 (93.9%)
Vassopressors 59 (71.0%)
Acute Renal Failure* 4 (4.8%)
Central nervous system failure* 3 (3.6%)
Liver failure* 2 (2.4%)
ICU LOS (mean #+ SD) 19.7+16.4

Treatment

Hydroxychoroquine sulfate 76(91.5%)

Lopinavir,Ritonavir 71(85.5%)
Remdesivir 14(16.8%)
No antiviral treatment 5(6.0%)

Tocilizumab 50(60.2%)
Corticosteroids 67(80.7%)

Abbreviations: APACHE: Acute Physiology And Chronic Health Evaluation; SAPS:
Sepsis-related Simplified Acute Physiology Score; SOFA: Organ Failure Assessment
LOS =Length Of Stay.

* Failure =3 or 4 points in SOFA Score.

properties. These data are in agree Lansbury et al. and with oth-
ers reports.!** These findings support stopping empirical antibi-
otics in the vast majority of patients when COVID-19 infection is
confirmed. However, it is important to remark that mortality in
the subgroup of patients with co-infection was very high, with a
mortality rate of 57.1% versus 21.1% in patient without co-infection
(p=0.033). Therefore, it is essential to suspect and look for the
presence of bacterial co-infection to establish appropriate antibi-
otic therapy as soon as possible.

Conversely, the incidence of ICU-acquired infection was as high
as 51.2% (43/84). In patients undergoing mechanical ventilation
for more than 5 days (93.3%), microbiological surveillance sam-
ples were obtained during their ICU stay. Table 2 shows incidence
rates of ICU-acquired infection. The respiratory tract was the most
common site of infection, accounting for 38.5%, followed by blood-
stream (30.7%), urinary tract infection (28.0%), soft-tissue (1.7%)
and abdominal focus 0.8%.

ICU mortality was significantly different for patients with or
without ICU-acquired infection (15/20, 75.0% versus 28/63, 44.4%;
p=0.017), respectively. There’s controversy regarding to nosoco-
mial infection and its relationship with mortality due to several
confounding factors that converge in patients admitted to ICU. In
large European epidemiological studies of critically ill patients such
as the EPIC II study, among 13,796 patients, 51% were considered
infected, the ICU mortality rate of infected patients was more than
twice than in non-infected patients®. There is a lack of evidence

0163-4453/© 2020 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Table 2
Incidence rates of ICU-acquired Infections.

INCIDENCE RATE PATIENTS n=83

Ne infections/total of patients 131.32%
Ne infections (excluding secondary 121.68%
bacteremia)/total of patients

Ne infections/total days of stay (1000 days of 59.61%o
stay):

N° VAP/total of patients: 42.16%.
N° VAP/total days of stay 18.19%o
Rate PBSI/100 patients 33.73%
Rate PBSI /1000 days of stay 15.10%o.
Rate CRBSI/100 patients 8.43%
Rate CRBS [/1000 days of stay 3.71%o.
Rate CAUTI /100 patients 38.55%.
Rate CAUTI/total days of stay (1000 days of 17.18%o.

stay)
Abbreviations: N°: number; VAP: Ventilator-associated Pneumonia; PBSI: Pri-
mary Bloodstream Infection; CRBSI: Catheter-related Bloodstream Infection; CAUTI:
Catheter-related Urinary Tract Infection.

related to superinfections acquired during COVID-19 in patients
who require hospitalization. A study conducted in Wuhan, China
shows a series of 150 hospitalized COVID-19 patients in whom the
presence of secondary infection during hospital admission was one
of the risk factors for increased mortality®. A recent study found
that frequency of hospital-acquired superinfections remained low
and this finding was mainly related with ICU admission.’ To the
best of our knowledge, there are no previous data on the influ-
ence of nosocomial infection in the ICU and its relationship with
mortality.

In conclusion, our results reveal that co-infections in patients
diagnosed with COVID-19 admitted to the ICU is uncommon; how-
ever, the incidence of ICU-acquired infections very high. When one
of both types of infections comes out, this is associated with worse
outcomes including higher mortality. Assessment of necessary di-
agnostic work-up could assist clinicians in decision-making to op-
timize antibiotic therapy in critically ill patients with COVID-19.
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