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Abstract
During the first Covid-19 wave, our paediatric intensive care unit (PICU), like many others across the globe, was transformed
into an adult ICU for patients with severe Covid-19, due to a shortage of adult ICU beds. Here, we provide a comprehensive
description of all the conditions that must be fulfilled to successfully accomplish this transformation. Strong support from all
hospital departments was crucial, as their activity wasmodified by the change. Healthcare workers from various units, notably the
paediatric anaesthesiology department, worked in the adult ICU to ensure sufficient staffing. The number of physiotherapists and
psychologists was increased. A support system for both healthcare workers and patients’ relatives was set up with the help of the
mobile paediatric palliative care and support team. Supplies suitable for adults were ordered. Protocols for numerous procedures
were written within a few days. Video tutorials, checklists, and simulation sessions were circulated to the entire staff. The head
nurses guided and supported the new staff and usual PICU staff. The transformation was achieved within a week. The main
difficulties were healthcare worker stress, changes in recommendations over time, absence of visits from relatives, and specific
adult issues that paediatricians are unfamiliar with.

Conclusion: For the staff, caring for adult patients was made easier by working in their familiar unit instead of being moved to
an adult hospital with unfamiliar staff members and equipment. Strong support from the hospital and the assistance of consultants
from adult hospital departments were crucial.
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Abbreviations
ARDS Acute respiratory distress syndrome
Covid-19 Coronavirus disease 2019
ECMO Extracorporeal membrane oxygenation
ICU Intensive care unit
PICU Paediatric intensive care unit
PPE Personal protective equipment
RRT Renal replacement therapy

Introduction

During the first wave of the coronavirus disease 2019 (Covid-
19) pandemic in March 2020, as in many other countries,
some regions in France had an exponentially growing number
of adults who required intensive care unit (ICU) admission for
acute respiratory distress syndrome (ARDS). Concomitantly,
admissions to paediatric ICU (PICU) decreased. The ethical
principle of fair resource allocation therefore required the
sharing of resources. Instead of sending material and human
resources to adult hospitals, we chose to transform our unit
into an adult ICU for Covid-19 patients and to create the few
PICU beds that remained necessary in another part of the
hospital. This allowed us to manage 31 adults with Covid-19
during a 5-week period, without suffering any shortage of
PICU beds. A few recent articles have reported clinical char-
acteristics and outcomes of adult patients admitted to PICU
[1] or have pointed out adult specificities and considerations
that must be taken into account [2–4].

Here, our aim is to share the lessons we learned when we
set up an adult ICU within a paediatric hospital. Specific re-
quirements and difficulties are described.

Prerequisites

First, we obtained approval from our hospital director.
Accreditation was granted within a few days. The necessary
changes to the activity of our hospital were made: paediatric
and obstetric operating rooms closed their ambulatory surgery

unit, maintaining only their emergency activity; nonurgent
visits and admissions were postponed, with care provided re-
motely when possible; and paediatric teams in the hospital set
up an eight-bed adult post-ICU unit.

Concomitantly, the paediatric intensivists of our unit visit-
ed an adult ICU with experience in treating Covid-19 patients
in order to anticipate difficulties and specific management
issues. The staff of this adult ICU remained available for sup-
plying us with advice once patients were admitted.

Staff protection from Covid-19 was a key priority. We
scrupulously followed the recommendations of French
Intensive Care Society [5].

The setting

Our PICU usually has 20 single rooms, each equipped with a
ventilator and vital-sign monitoring devices. The adult bed
capacity was increased from 8 to 12 and then to 18 within a
single week. Negative pressure was maintained in all rooms,
each room was equipped with an airlock lobby, and separate
clean and dirty circuits were created. We revised our equip-
ment and the organization of our equipment rooms.

Fifteen PICU beds were set up in the emergency unit.
We had enough ventilators in stock in the hospital to allow

ventilation of all patients in both units. Adult patients were
ventilated on Evita 2®, Evita 4®, and C500® ventilators
(Drager®) usually used in the PICU, and children were ven-
tilated on the same ventilators and on Babylog® (Drager®)
and Servo I® (Maquet®).

Equipment and supplies

We ordered equipment suitable for adults with Covid-19 [6, 7]
including endotracheal tubes, central venous catheters, and
laryngoscopes. We anticipated based on previous reports [6,
8, 9] that up to one third of patients might require renal re-
placement therapy (RRT). We had two continuous RRT ma-
chines, and we obtained an additional machine from a veter-
inary clinic. An additional intermittent haemodialysis machine

What is Known:
• The dramatic spread across the world of coronavirus disease 2019 generated critical care needs that drastically exceeded resources in many countries

worldwide.
• Paediatric ICU activity during this period decreased due to lockdown measures and the fact that children rarely required ICU for coronavirus disease

2019.

What is New:
• We describe how an 18-bed adult Covid-19 ICU was successfully set up in a paediatric hospital during the first wave of the Covid-19 pandemic.
• Specific requirements regarding supply, human resources, and procedures, as well as difficulties encountered, are described.
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was provided by the paediatric nephrology team to avoid
blood clotting events [10]. Given the significant risk of cardiac
arrhythmias during Covid-19 [9], we obtained temporary
transvenous pacing catheters from an adult ICU.

Human resources

The personnel needed to staff the additional bedswas obtained
in part by having 6 anaesthesiologists join the 10 senior
intensivists who normally staffed the PICU. Also, 12 paediat-
ric and anaesthesiology residents joined the 10 PICU resi-
dents. Staff members could obtain advice from physicians in
adult care via video link. Close collaboration was instituted
with the hospital obstetricians to provide care to delivering
mothers with Covid-19.

The PICU was normally staffed by 58 nurses. By adding
anaesthesiology nurses, former PICU nurses, and nurses from
non-ICU paediatric units, we increased this number to 95,
obtaining a nurse-to-patient ratio of 1.2 to 1.6. Nursing assis-
tants played a key role in providing patient care multiple times
daily and in disinfecting the rooms; their number was in-
creased from 30 to 74. Four full-time physiotherapists provid-
ed massages, passive and active range of motion exercises,
respiratory physiotherapy, assistance to patients with standing
and sitting out of bed, and swallowing assessments. Prone
positioning was an often-performed procedure, and a dedicat-
ed team of surgeons and paediatric staff from other units was
available to help the physiotherapists if needed.

A team of five clinical psychologists was available to sup-
port the patients and staff. For each adult patient, they created
a logbook in which they recorded observations and messages
from healthcare staff to let the patient know what had hap-
pened to her/him during the time they were unconscious or
severely ill. The mobile paediatric palliative care and support
team of our hospital provided personalized care to the patients
and to their relatives, who were banned from visiting the ICU.
A specific room outside the hospital building was used to
welcome the relatives in a safe and reassuring environment
(Fig. 1). A secure email address was given to the relatives, and
over 250 messages, children’s drawings, family photos, pieces
of music, and prayers were sent and transmitted to the patients
by the staff. A medical staff member called the family once a
day to give medical information about their relative.

Finally, the other specialists in the hospital contributed to
the project. For instance, pharmacists ordered chronic medi-
cations for adults, as well as specific ICU and Covid-19 drugs,
creating a specific adult drug booklet to minimize errors be-
tween adult and paediatric medications. The biologists modi-
fied the panel of available tests to make it suitable for adults.
Thus, the bacteriologists implemented new polymerase chain
reaction techniques to detect the SARS Cov-2 virus and all the
main bacteria responsible for coinfections.

Protocols and teaching

Based on ARDS and Covid-19 ARDS management guide-
lines [5, 7, 11], a specific medical protocol was written to
specify the main rules for ventilator settings, antibiotic treat-
ment, antiviral agents, sedative and analgesic drugs, nutrition,
and anticoagulation. Additional specific documents were pro-
duced including protocols for intubation and resuscitation, a
sedation assessment scale, a protected specimen brushing pro-
tocol designed to avoid aerosolization, and indications of ex-
tracorporeal membrane oxygenation (ECMO).

Working groups were created to assess various topics such
as protocols for personal protective equipment (PPE) and
prone positioning. Within 7 days, these protocols and video
tutorials, checklists, and fast simulation sessions were made
available to the entire staff.

The head nurses at our PICU normally welcome new nurses
and explain the procedures and new devices to them. These head
nurses played a central role in organizing and training the new
staff and in relocating the PICU. They helped to develop a quick
and effective strategy for ensuring that the new staff (including
those with no critical care experience) were quickly operational.

Fig. 1 Specific room outside the hospital building to welcome relatives
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They provided continuous support to the new staff and usual
PICU staff. With their contribution, the new adult ICU and the
relocated PICU were set up in only 7 days.

All procedures were readjusted on a daily basis according
to the available equipment and latest recommendations.

Finally, three times a week, one of the physicians had a
one-hour video call with a physician in an adult Covid-19
ICU in order to stay abreast of the latest recommendations.
The results of the meeting were circulated to the entire staff.

Difficulties encountered

Despite the high degree ofmobilization and organization, staff
stress occurred on several occasions. This resulted partly from
the fact that nurses and nursing assistants, in addition to the
care provided, had to make sure that the new staff were work-
ing safely and according to the ICU protocols in both units.
One of the most confusing issues for the staff was the frequent
changes in PPE protocols, which were due to changes in rec-
ommendations and in PPE availability. Shortages of medical
equipment prevented the opening of two beds and required
modifications of many protocols.

A major difficulty for the staff was the absence of patient’s
relatives in the unit, which normally has a liberal visiting
policy. The link established by the mobile paediatric palliative
care and support team helped greatly in this regard.

Adults have specific issues that paediatricians are not fa-
miliar with, such as various comorbidities and anatomical
characteristics (for instance, the team experienced difficulties
inserting urinary catheters in males with prostatic hyperpla-
sia). For this type of difficulties, the availability of consultants
from adult hospital departments proved invaluable.

Finally, these difficulties do not seem to have adversely af-
fected adult patient outcomes or staff well-being. Among the 31
patients, none died in the unit, 14 were discharged to a medical
ward, 2 were transferred to receive ECMO, and 15 were trans-
ferred to conventional adult ICUs once bed availability had im-
proved. Ninety-day mortality was 16% (5 patients). Furthermore
and most importantly, there was no collateral damage on critical-
ly ill paediatric patients during this period. No shortage of bed
occurred in any of the Ile-de-France region PICU thanks to the
decrease in PICU patients induced by both the lockdown and the
massive deprogramming of surgeries. In addition, in our facility
and despite having to deal with a new environment (the emer-
gency department) and with new staff members, the care for
critically ill children was kept to the same level as usual.

Conclusions

Despite a very short period of implementation, strong multi-
disciplinary cooperation helped to identify the main issues and

to maximize the efficiency of the change from paediatric to
adult ICU. The experience was challenging but also rewarding
as an opportunity for commitment, sharing, and supporting
one another. We hope our report will help other PICU teams
worldwide that may also need to care for adults with Covid-
19. Our experience and the similarity of the management of
ARDS in adults and in children [11, 12] suggest that it may be
easier for a PICU team to set up its own adult unit rather than
to move paediatric staff to an unfamiliar adult setting.
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