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On the 1st of April 2021, French President Emmanuel Macron
decided a new nation-wide lockdown to slow down the
contamination rate (> 30 000 cases per day) and prevent an
overwhelming of ICU capacities. At this date, in addition to non-
COVID-19 patients, 5,109 COVID-19 patients were treated in ICUs
across the country, while only 5,080 adult ICU beds were officially
registered in the country at the end of 2019 by the ‘‘Direction de la
Recherche, des Études de l’Évaluation et des Statistiques’’ (Table 1)
[1,2].

In this context of scarcity of ICU resources, the President also
proposed to increase the number of ICU beds to 10,000. However,
unlike the situation encountered in March and April 2020, the
national plan for healthcare institutions (named ‘‘Plan Blanc’’, used
in response to a disaster and/or exceptional sanitary event) was not
applied, and there was no nationwide decision to postpone all
elective non-urgent surgical and medical procedures. This raises
two questions:
i) H
ow France can rapidly increase the ICU capacity from 5,080 to
10,000 beds?
ii) H
ow France can staff these newly created ICU beds with
sufficiently trained ICU personnel?

Since it is not realistic to create de novo 5000 ICU beds in less
than 1 month, the only option is to transiently transform non-ICU
beds into ICU beds. In this context, a standardised procedure to
create so-called ‘‘ephemeral ICU beds’’ should be described and
agreed upon. In addition, the operational organisation of these
‘‘ephemeral’’ units should be specified.

Staffing, equipment and patient typology

In France, critically ill patients are managed in 3 types of
hospital units [3,4]:
shed b
i) In
y Els
tensive Care Units (ICU) are dedicated to patients with (or at
risk of) at least two organ failures. In such units, organ
suppliance can be provided whenever necessary and physi-
cians have to be trained in anaesthesiology (anaesthesiologist)
and/or intensive care medicine (intensivist). There is no
mandatory bed-to-physician ratio. In general, during daytime,
about 4 full-time physicians are required to operate a 10-bed
ICU. For nursing, a ratio of 2 ICU nurses for 5 patients and
1 nursing auxiliary for 4 patients is a legal requirement in
French ICUs.
ii) C
ontinuous Care Units (CCU) are dedicated to patients with
only one organ failure specific to a particular medical
specialty, e.g., coronary care units or stroke units [3,4]. For
coronary care units, the 2002 guidelines recommend a ratio of
1 nurse and 1 nursing auxiliary for 4 patients during daytime
and at least 1 nurse and 1 nursing auxiliary for 8 patients at
night.
iii) A
cute Care Units (ACU) (also called high-dependency units)
are dedicated to patients at risk of developing an organ failure
[3,4]. ACUs are considered intermediate level of care units, i.e.,
between ICU and classical ward. This type of unit is mainly
managed by anaesthesiologists, intensivists and other physi-
cians with a specific expertise and/or training in ACU.
Importantly, patients needing a single organ suppliance can
be transiently managed in these units, meaning that they
require 24/7 physician staffing. There is no specific staff/
patient ratio, but during daytime there is in general
2 physicians for a 10-bed ACU.
According to the ‘‘Direction de la Recherche, des Études de
l’Évaluation et des Statistiques’’, 18,395 beds were available (in
public and private institutions) in December 2019 in France to care
for critically ill patients, including: 5,080 ICU beds, 7,361 ACU beds
and 5,954 CCU adult beds (Table 1) [2].

In 2009, a cross-sectional cohort study performed in 66 ICUs in
Southern France (695 ICU beds) reported a 90% median bed
occupancy rate [5]. At admission, patients were 63 (median value)
years old (interquartile [52–76]), had a SAPSII score of 46 [34–58]
and more than 75% of them suffered at least 2 organ failures during
their ICU stay. This is in contrast with the ICU population described
in other countries where the proportion of patients with two or
more organ failures is usually lower [6]. This can be explained by
the fact that the ICU population in other countries is often a mix of
French ICU, ACU and CCU patients.
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Table 1
Bed availability in paediatric and adult Intensive Care Units (ICU), Acute Care Units

(ACU), Continuous Care Units (CCU) in France in 2019 [2].

Adults ICU ACU CCU Total

Public 4,245 3621 4,589 12,455

Private 835 3,740 1,365 5,940

Total 5,080 7,361 5,954 18,395

Paediatric
Public 332 812 0 1,144

Private 21 44 0 65

Total 353 856 0 1,209

Adults & Paediatric
Public 4,577 4,433 4,589 13,599

Private 856 3,784 1,365 6,005

Total 5,433 8,217 5,954 19,604
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Rapid ICU bed capacity increase in response to a crisis?

In order to rapidly increase the ICU capacity, one has to
transform beds initially dedicated to other purposes. During the
first wave, a study on 315 out of the 325 institutions with a
registered ICU activity reported a 95% increase in ICU bed
availability [7]. New ICU beds were created from ACUs (48%),
Post Anaesthetic Care Units (PACUs) and Operating Theatres (OT)
(32%) and other units (20%). As a consequence, ACU and PACU bed
capacities decreased by 41 and 37%, respectively. This increase in
the ICU capacity was associated with 74%, 70% and 45% increases in
the number of ICU physicians, nurses and nursing auxiliaries
respectively, and a 54% increase in the number of ventilators [7].

The increases in the number of physicians and ventilators were
rendered possible by a dramatic decrease in the surgical activity
[8–10]. Similar redeployments of hospital resources have been
[(Fig._1)TD$FIG]

Fig. 1. Availability of beds for critically ill patients and adaptations for increasing bed

ICU: Intensive Care Unit.

ACU: Acute Care Unit.

CCU: Continuous Care Unit.

PACU: Post Anaesthetic Care Unit.

OT: Operating Theatre.
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reported elsewhere [11,12] and locally implemented during terror
attacks [13–15].

Hence, recent crises have demonstrated that increasing the
number of ICU beds is possible if PACU and OT are transformed into
ICUs (Fig. 1).

Therefore, the real operational number of ICU, CCU and ACU
beds can be transiently increased to over 20,000 during an acute
crisis if all institutions are taken into account and if all elective
procedural activities are cancelled or postponed. However,
unpredictable emergencies (myocardial infarction, peritonitis,
polytrauma etc.) still need to be taken care of and some elective
procedures, such as cancer surgery or screening in high-risk
situations do carry some degree of urgency. Therefore, maintaining
a spare capacity to admit and treat any medical emergency and to
perform some scheduled procedures is mandatory.

Increasing the ICU capacity requires to redeploy competent
staff (physician, nurses) to the ICU from other areas of the hospital.
The level of expertise and comfort of the staff deployed to work in
the newly created units have not been formally evaluated,
especially for the treatment of the most severe ICU patients
requiring complex organ support techniques such as continuous
renal replacement therapy (CRRT) or extra corporeal membrane
oxygenation (ECMO). Redeployment capacities should be thought
through in advanced by health care authorities with the idea that
the permanent ICU staff has to be primarily engaged on treating the
most severe patients in the highest acuity units, while redeployed
personnel should be essentially asked to care for less acute
patients, namely the one not requiring complex ICU techniques
such as CRRT or ECMO. The true effective total ICU capacity in
response to a crisis should be calculated following this concept.
Finally, the longer-term financial and medical consequences of
creating ‘‘ephemeral’’ units (and associated postponing or cancel-
lation of other activities) on the healthcare system remains to be
evaluated.
capacities.



J.-Y. Lefrant, D. Benhamou, B. Dureuil et al. Anaesth Crit Care Pain Med 40 (2021) 100873
What can we do better?
- H
ow to optimise patient management during a sudden outbreak?

To contain the first outbreak in 2020, many solutions have been
proposed and used:

In units rapidly overwhelmed (Eastern and Paris), many
patients were transferred to other units in France or in foreign
countries and a mobile military intensive care unit was deployed in
Mulhouse [16–19].

Some regions organised a daily assessment of regional bed
capacity in order to balance ICU admissions over this area [20].

In institutions where ‘‘ephemeral’’ ICU beds were created, an
initial triage was sometimes needed to admit the most critically ill
patients in the ICU while less severe patients were treated in the
newly created ephemerous units. This was done at the local (e.g.,
transfer of patients with only 1 organ failure from a regular ICU to
an ephemeral ICU bed within the same institution) and at the
regional level (triage of patients between ICU expert centres and
other centres).
- W
hich lessons can be learned from the COVID-19 pandemic?

(Fig. 1).

One year into the pandemic, over 139 million COVID-19 cases
were diagnosed causing nearly 3 million deaths worldwide and >
100,000 deaths in France [21]. A pandemic of this magnitude is
very rare, the last one being the Spanish influenza in 1918�19
(300,000 deaths in France). Using 2018 International Health
Regulations State Party Annual Reporting, Kantel et al. [22]
reported that out of 182 countries analysed, only 104 (57%) were
operationally ready to prevent, detect, and control an outbreak
resulting from a novel infectious disease. The COVID-19 pandemic
has demonstrated the need to improve our capacity to respond to
any potential future health crisis. To do so, the following aspects
need to be analysed and addressed.

First, the COVID-19 outbreak occurred in the context of ICUs
that were already overwhelmed with a bed-occupancy rate
chronically over 80–90%. In the past, French healthcare authorities
have proposed 80% as a target for the ICU occupancy rate
[23]. Targeting a lower bed-occupancy rate such as the one used
in the US (75%) could increase ICU availability by 10–15% and
result in more than 750 ICU beds available nationally.

Second, dedicating ICU beds only for patients with � 2 organ
failures is an open question. A single centre study has shown that a
third of ICU hospitalisation days are used for managing patients with
only one organ failure [24]. Opening more units capable of managing
patients with single one organ failure would spare ICU beds by
avoiding some patient admissions and facilitating ICU discharge
when patients are improving. However, this would mechanically
result in an increase in the ICU workload since these units would be
reserved for patients with � 2 organ failures. As a result, the ratio
between staff and patients should be revisited. Indeed, managing
only highly acute patients with ventilatory support, CRRT and ECMO
is likely to require more than 2 nurses/5 patients as proposed by the
French law back in 2002. Of course, revisiting the ICU bed capacities
and staff ratios would lead to increase the cost of ICU care
[25,26]. The trend to revisit the management of critically ill patients
with more high acuity beds is leading to increased costs, but is
balanced by an increased proportion of come-and-go procedures
and the development of enhanced recovery program after surgery,
which should help contain costs. Altogether, this constitutes a
profound transformation of the hospital, with higher proportion of
critically ill patients [26].

Third, the COVID-19 outbreak has highlighted the need for
more local and regional management of the ICU bed capacity [20]
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involving both public and private institutions and all physicians
implied in the management of the critically ill patients (anaes-
thesiologists, intensivists, surgeons, and physician involved in
Emergency Department and in patient transfer organisation).

Fourth, in case of sudden crisis such as a pandemic, ‘‘healthcare
workers reserve’’ trained for ICU practice and ready to take-over
and reinforce permanent ICU staff could be planned.

Planning for the next sanitary crisis is of paramount impor-
tance. Creating more ICU beds is probably not the only answer. If
taken in isolation, such a measure will likely prove inefficient and
put additional strain on the finance of our national health care
system. A more global rethinking of the trajectory of critically-ill
patients is warranted. This new vision for critical care has to be
embraced by healthcare professionals as well as by politics.
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Réanimation Douleur Urgence, CHU Nı̂mes, Nı̂mes, France
4

bDepartment of Anaesthesia and Perioperative Medicine, Zuckerberg San

Francisco General Hospital and Trauma Centre, University of California

San Francisco, San Francisco, California, United States
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94275 Le Kremlin Bicêtre Cedex, France
dDepartment of Anaesthesia and Critical Care, Rouen University Hospital,

Rouen, France
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