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Editor—We examined the temporal trend of in-hospital
mortality of critically ill COVID-19 patients in France during
the first year of the pandemic. We performed a cross-
sectional, nationwide study, using data from the French
Hospital Discharge Database (HDD). This database relies on
the mandatory notification of each hospital stay, through a
coded summary, for all public and private French hospitals.
No nominative, sensitive, or personal data of patients were
collected. Our study involved the reuse of previously
recorded and anonymised data. The study falls within the
scope of the French Reference Methodology MR-005
(declaration 2205437 v 0, 22 August 2018, subscripted by the
Teaching Hospital of Tours), which requires neither
information nor consent of the included individuals. This
study was consequently registered with the French Data
Protection Board (CNIL MR-005 #2018160620).

Patients were included according to the following criteria:
adults (>18 yr), admitted to an ICU between March 1, 2020 and
March 14, 2021, with an ICD-10 diagnosis code of COVID-19."?
The following characteristics were considered: age, sex,
Charlson Comorbidity Index,>* SAPS II (Simplified Acute

Physiology Score II), invasive mechanical ventilation, and ICU
length of stay. The outcome measure of interest was vital
status at the end of the hospital stay. Deaths were assigned to
the week of admission. To identify alteration in weekly mor-
tality rates over the 12-month period, a linear regression
model was performed using R, version 3.6.2 (R Foundation for
Statistical Computing, Vienna, Austria); P<0.05 was consid-
ered statistically significant. No nominative, sensitive, or
personal data were collected.

In France over the first year of the pandemic, 45 409 patients
were admitted to ICU for COVID-19. Global patient characteris-
tics were (median [inter-quartile range]): age 67 [57—74] yr; sex
ratio male:female 2:3; Charlson Comorbidity Index 0: 41%, 1—2:
34%, >3: 25%; SAPS II 36 [27—46]; invasive mechanical ventila-
tion 55%; ICU length of stay 9 [4—20] days; and global in-hospital
mortality 31%. Trends in hospital presentation and in-hospital
mortality are presented in Figure 1. Weekly mortality rate for
patients hospitalised in ICU for COVID-19 remained constant
throughout the first year of the pandemic (r?=0.009, P=0.50).

Particular trends can be highlighted. A reduction of mor-
tality rate appeared to be observed in the first weeks of the
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Fig 1. COVID-19 patients hospitalised in ICU in France: 1-yr trend in clinical characteristics and in-hospital mortality rates. The purple line
shows weekly mortality rates; blue histograms show the corresponding number of COVID-19 patients per week newly hospitalised in ICU
(upper panel). Deaths were assigned to the week of admission. Clinical characteristics (six figures of the lower panel) are represented as
median (with first and third inter-quartile ranges as dashed lines) or rate with a distribution of patients according to the Charlson Co-
morbidity Index (Charlson CI) in three categories. ICU LOS, ICU length of stay; IMV, invasive mechanical ventilation; SAPS II, Simplified

Acute Physiology Score II.

pandemic surge (weeks 10—13, 2020). Meanwhile, a decreasing
use of invasive ventilation support was observed in the same
weeks. Weeks 19—30 (2020) should be interpreted with caution
considering the low incidence of COVID-19 over the summer
period. Changes were observed in the patient phenotype at
that time: increased morbidities at presentation, lowest sex
ratio, and peaks in mortality. Over the 12-month study period,
age, SAPS II, and the use of invasive ventilation support were
remarkably constant (except for weeks 10—13).

This study also has limitations. First, the use of adminis-
trative hospital databases introduced an inherent bias that
must be considered. The strengths and limitations of using
healthcare databases for epidemiological purposes have been
extensively discussed.”” Briefly, the lack of granularity of the
database could be a limiting factor, but conversely, it is an
exhaustive real-life record of all patients hospitalised without
initial selection bias. Second, patients were included up to
March 14, 2021 and data were extracted on June 11, 2021.

Consequently, missing discharge summary data are possible
for patients with extremely long ICU length of stay occurring
at the end of the study period, which could have biased the
results of the last weeks. Last, these results are difficult to
interpret without the number of cases in the general popula-
tion. However, one has to keep in mind that detection of cases
of COVID-19 was suboptimal at the beginning of the pandemic
in the general population in France.® The incidence rate in the
general population would have represented an inconsistent
indicator for the present study. We preferred to refer to ICU
admissions for COVID-19 as a surrogate for the burden on the
healthcare system.

We provide a national surveillance of all ICU patients with
COVID-19 hospitalised during the first year of the pandemic in
France. Despite an extraordinary year for science and a con-
stant flow of new therapeutic strategies proposed during the
study period, ICU outcome of COVID-19 patients was not
improved.
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Editor—Severe COVID-19 fulfills both the Sepsis-3 definition of
sepsis, namely life-threatening organ dysfunction attributable
to a dysregulated host response to infection and the clinical
criteria of a rise in Sequential Organ Failure Assessment
(SOFA) score >2 points above the patient’s existing baseline.!
We observed in our cohort of patients requiring intensive care
admission that few had hyperlactataemia despite significant
hypoxaemia. The Sepsis-3 definition of septic shock identifies
a subset in whom profound circulatory, cellular, and
metabolic abnormalities are associated with a greater risk of
mortality than with sepsis alone. Clinical criteria for shock
include an MAP <65 mm Hg and serum lactate level >2 mM in
the absence of hypovolaemia.! This observation suggests that
SARS-CoV-2 does not, in general, trigger significant cellular
metabolic dysfunction. Sepsis and acute respiratory distress
syndrome represent umbrella syndromes containing multiple
sub-phenotypes with relatively distinct clinical or biological

signatures and differing outcomes.”® Using latent class
analysis, similar findings have also been applied to large
population cohorts with COVID-19.%° Currently, only one
small study of 18 patients hospitalised with COVID-19 has
focused on hyperlactataemia, but did not report associations
with the degree of hypoxaemia or vasopressor use.® We thus
sought to assess the frequency of hyperlactataemia in patients
with COVID-19 admitted to intensive care and receiving
vasopressors, and the relationship to hypoxaemia and
commencement of vasopressors.

Data were retrospectively extracted from the hospital’s
EPIC (Verona, WI, USA) electronic healthcare record system for
intensive care patients with a primary or secondary Intensive
Care National Audit & Research Centre admission code of
community-acquired pneumonia from March 2019 to
February 2021. These included patient characteristics, organ
function, and blood gas measurements (including lactate,
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