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ABSTRACT
Introduction During spring 2020, four regions of 
France faced a surge of severe COVID- 19 patients which 
threatened to overflow local intensive care units (ICU) 
capacities. As an emergency response, between 13 March 
2020 and 10 April 2020, an estimated 661 patients were 
transferred from overcrowded ICUs to eight other French 
regions and four neighbouring countries. The intensity, 
geographical spread and the diversity of vectors used 
are unprecedented. The study aims at assessing the 
impact of these inter- ICU transfers on the short- term and 
medium- term physical and psychological outcomes in this 
population of severe COVID- 19 patients.
Methods and analysis The TRANSCOV cohort is 
a multicentre observational retrospective study. All 
transferred patients between ICUs outside the origin 
region will be invited to take part. For each transfer, up 
to four control patients will be selected among those 
admitted in the same ICU during the same period (±4 
days of transfer date). Clinical data will be extracted 
from medical records and will include haemodynamic 
and respiratory parameters, as well as clinical severity 
scores before, during and after transfer. Data linkage with 
medicoadministrative data will enrich the clinical database 
and allow follow- up up to 1 year after initial admission.
Ethics and dissemination The study has been approved 
by the French Ethics and Scientific Committee on the 
16 July 2020 (file no. 2046524). The results will be 
disseminated via publication of scientific articles and 
communications in national and international conferences.
Trial registration number 20 CO 015 CZ.

INTRODUCTION
Faced with the COVID- 19 epidemic, hospi-
tals located in areas with high circulation 
of the virus were exposed to an influx of 
severe patients, which threatened to exceed 
intensive care unit (ICU) capacities. At the 
climax of the first epidemic wave in France 
in April 2020, more than 32 000 COVID- 19 
patients were hospitalised. Over the same 

period, more than 7000 patients were treated 
in ICU (cf dashboard).1 Several organisa-
tional responses have been made to meet 
this exceptional demand, including a mech-
anism for transferring severe patients to ICU 
located in spared neighbouring regions and 
countries where the pressure on ICU beds 
was lower. Thus, between 13 March 2020 
and 10 April 2020, an estimated 661 patients 
were transferred from four regions (Grand 
Est, Ile de France, Bourgogne- Franche- 
Comté and Corse) to eight French regions 
(Bretagne, Normandie, Pays de Loire, Centre 
Val de Loire, Nouvelle Aquitaine, Auvergne- 
Rhône- Alpes, Occitanie and Provence Alpes 
Côte d'Azur) and four countries (Germany, 
Switzerland, Luxembourg, Austria). Inter-
hospital transfer of critically ill patients is a 
common and long- established procedure. 
The wave of COVID- 19 patients transfers 
in spring 2020 is however a unique experi-
ence on several accounts: first, the inten-
sity of transfers (ie, high volume in a short 
time); second, the fact that patients were 

Strengths and limitations of this study

 ► The study population of the TRANSCOV cohort 
concerns all intensive care unit COVID- 19 patients 
transferred outside the boundaries of French regions 
during spring 2020.

 ► For each transferred patient, up to four control pa-
tients will be selected.

 ► Combining clinical and medicoadministrative data, 
the TRANSCOV cohort will provide ample opportu-
nities to explore in details short- term and long- term 
consequences of the transfers.

 ► Ensuring participation of all centres is the main chal-
lenge for the study.
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transferred outside regional boundaries (later referred 
to as long- distance transfers); third, the variety of trans-
port means (vectors) used, including road ambulances, 
helicopters, planes, boats and high- speed trains. Organ-
ising these distant transfers in a context of public health 
emergency required innovations and advanced collabo-
ration between hospitals teams and health authorities. 
At the request of the French Health Ministry in April 
2020, a team of researchers from the French School of 
Public Health designed a multidisciplinary ‘TRANSCOV’ 
project aiming at drawing all knowledge from this expe-
rience of long- distance transfers. TRANSCOV has several 
components including a qualitative investigation looking 
at the organisation of the transfers, an economic evalua-
tion component comparing costs of transport modalities 
and an epidemiological assessment of patients’ outcomes. 
This paper presents the protocol of the latter component, 
namely the TRANSCOV cohort.

The scientific literature on the clinical impact of trans-
ferring patients to intensive care is limited and mainly 
concerns the transfer of patients from conventional 
wards or general ICUs to more specialised ones.2 With a 
few exceptions,3 it does not provide a comparison of clin-
ical outcomes between transferred versus non- transferred 
patients, or within the transferred group, between modal-
ities of transport. This also applies to recently published 
studies providing nevertheless useful descriptive analysis 
of COVID- 19 patients’ air transfers in spring 2020.4 5 The 
TRANSCOV cohort intends to explore these questions as 
well as to examine the potential effects on patient health 
of the transfers’ duration, medical or material offloads, 
or the occurrence of adverse events during the transfer. 
The underlying assumption is that the patients chosen 
for these often long- distance extraregional transfers 
were stable enough to withstand the additional stress of a 
prolonged medical evacuation.

Study objective
The ‘TRANSCOV cohort’ aims at measuring physical 
and psychological impact that inter ICU long- distance 
transfer might have had on COVID- 19 patients. The 
primary outcomes of the study are short (end of ICU stay), 
medium (30 days) and long term (up to 1 year) survival. A 
number of secondary outcomes will be explored related 
to physiological and care pathways characteristics. More 
specifically, the study intends to:
1. Describe and compare the clinical characteristics that 

distinguish patients who were transferred from those 
who were not.

2. Compare the clinical characteristics of the transferred 
patients according to the vectors (ambulance, plane, 
helicopter, boat, train) used.

3. Describe the immediate impact of transfers on the hae-
modynamic and respiratory parameters of patients, de-
pending on the vectors used.

4. Compare the use of hospital and ambulatory health-
care resources for transferred versus non- transferred 

patients in the year following hospitalisation in inten-
sive care.

5. Study if and to what extent the impact of the transfer 
varied according to the characteristics of the patients 
(eg, age, sex, severity) and of the transfer (eg, vector, 
duration).

As part of the TRANSCOV project, a distinct compo-
nent will focus on the psychological impact of distant 
transfers, for which a specific protocol is being devised.

METHODS AND ANALYSIS
Design
The TRANSCOV cohort uses an observational retro-
spective design. The study population is composed of a 
first group of patients who have been exposed to distant 
transfer and of a group of control ICU patients. The 
transferred group includes all severe COVID- 19 patients 
admitted in a French ICU ward and then transferred 
between 13 March 2020 and 10 April 2020 to another 
ICU located outside the region of the initial ICU stay. 
Available information indicates that around 661 patients 
were transferred distantly during the study period from 
80 ‘origin hospitals’ towards 150 ‘destination hospitals’. 
The control group includes patients selected out of those 
whose entire ICU care has taken place in one of the origin 
hospitals. Patients previously admitted from another ICU, 
or later transferred to another ICU within the region are 
therefore excluded from the control group.

Sample size
Given the variety of settings, vectors and likely clinical 
characteristics, we decided to aim for the enrolment 
of all patients transferred during the study period thus 
enabling a detailed description of the whole event. We 
aim for the enrolment of up to four control patients for 
each transfer in order to maximise statistical power while 
keeping costs of data collection manageable.6 Between 
March and April 2020 in France, in- hospital mortality of 
COVID- 19 patients admitted in ICU and with mechanical 
ventilation has been estimated at 32%.7 Given this esti-
mation and assuming 80% participation in both transfer 
and control groups, statistical power calculations for the 
primary outcomes of mortality are as follows: 99% for 
10% difference in mortality, and respectively 89% and 
57% for differences of 7.5% and 5%.

Selection of control patients
Each origin hospital will select up to four control patients 
using the following procedure:
1. Identify the ICU admission date and time of the first 

transferred patient.
2. Identify the group of non- transferred COVID- 19 pa-

tients admitted to ICU within a range of 4 days before 
and after this date.

3. If the number of this group is between 1 and 4, select 
all patients as control; if the number exceeds 4 pa-
tients, select the 4 whose dates and time of admission 
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are the closest chronologically to those of the trans-
ferred patient.

4. Repeat steps 1–3 for the next transferred patient.
This method balances the transferred and control 

groups according to the admission time which is impor-
tant given the decreasing case fatality observed during 
the period.7 In some centres where a large proportion of 
patients have been transferred, the method will result in 
the inclusion of all non- transferred patients as controls 
over the study period. It is expected that in instances 
when several patients have been transferred the same 
day from the same hospital, the pool of eligible control 
patients might not be large enough to attain the ratio of 
4 controls per transfer. The maximum number of partici-
pants enrolled in the cohort is therefore of 3305 including 
661 transferred and 2644 control patients.

Data and materials
The TRANSCOV cohort database will integrate clinical 
and medico- administrative data (see figure 1). ICU and 
emergency teams will be invited to fill in the relevant 
electronic case report forms (CRF) for each patient. The 
CRFs will gather information regarding the initial ICU 
stay (CRF_origin and CRF_control), the transfer (CRF_
transfer) and the ICU stay in the destination hospital 
(CRF_destination). A specifically designed unique iden-
tifier (id_transcov) will allow linkage between the three 
CRFs of transferred patients.

Items of information in the CRFs will cover sociodemo-
graphic, clinical, biological and treatment characteristics, 
such as key haemodynamic, respiratory and therapeutic 
parameters, as well as severity scores (SOFA (Sequential 
Organ Failure Assessment Score) and SAPS II(Simplified 
Acute Physiology Score)).8 9 Items in the ‘CRF_transfer’ 
will identify the number of vectors used (eg, ambulance, 
train, then ambulance), the number of changes in clin-
ical teams involved (medical offload) and the number of 
changes of equipment (eg, ventilators, material offload). 

Medical and material offloads represent likely determi-
nants of the clinical outcome of the transfer.

Each centre will fill in electronic version of the CRFs 
using the Ennov Clinical data collection software. An 
English- language version of the CRF destination is 
produced to be used by the foreign healthcare teams who 
have received patients abroad. To ensure good quality 
of data, range of credible values, consistency checks 
and audit trails for data modifications are implemented 
in Ennov Clinical and are described in a support docu-
ment provided to all investigators. Electronic data entry 
is protected thanks to a secure connection to the Rennes 
University Hospital server. Individual identifiers will be 
provided to each user, such that the access is limited to 
their centre’s data only. Ultimately, each investigator is 
responsible for the accuracy, quality and relevance of all 
data entered. Recruitment of centres and enrolment of 
patients in the study has started in January 2021 and is 
expected to finish in December 2021.

Clinical data will be enriched through data linkage to 
the ‘Système National des Données de Santé’ (SNDS).10 
The SNDS is a medicoadministrative database gathering 
all information related to the consumption of hospital 
and ambulatory care (coded with ICD 10 for diagnosis, 
and ATC for treatment) of virtually all French citizens 
(98%). SNDS data will allow identification of relevant 
comorbidities and prior prognostic factors (eg, arterial 
hypertension, cardiovascular or kidney diseases) based 
on healthcare contacts and prescriptions in the preceding 
year. Moreover, the entire care pathway of patients can be 
constructed from SNDS including initial hospitalisation, 
admission/successive admission to the ICU and destina-
tion after discharge (rehabilitation care, home, death). 
We intend to follow patients up to 1 year after the date 
of the hospital admission for COVID- 19. The objective of 
this follow- up is to compare use of healthcare resources 
(eg, respiratory support, oxygen, physiotherapy) and 

Figure 1 The TRANSCOV cohort database—data sources and linkage. CRF, case report forms; NIR, numéro d’identification au 
répertoire; SNDS, Système National des Données de Santé.
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survival beyond acute care in both transferred and control 
groups. Particular attention will be paid to the consump-
tion of psychotropic drugs suggestive of post- traumatic 
stress disorder treatment. For all participants, origin 
hospitals will collect the ‘numéro d’identification au 
répertoire’ (NIR), a unique identifier used by the French 
social security services. With the NIR, deterministic data 
linkage can be performed between clinical (CRF) and 
SNDS data ensuring better precision and completeness 
than probabilistic linkage. The completeness criterion 
is particularly important for TRANSCOV given the rela-
tively small number of transferred patients. Double entry 
of the NIR will be requested to limit transcription errors.

Statistical analysis
After linking the clinical and SNDS data, a quality control 
of the database will be carried out, looking particularly 
for aberrant or missing data. In the event of missing data 
in the CRF, multiple imputation methods will be consid-
ered and used if the conditions of application are met 
(random missing data). Algorithms validated by the 
‘REDSIAM network’11 will be used to generate variables 
identifying specific co- morbidities from the SNDS data. 
A descriptive analysis of the study population will be 
conducted with the usual parameters (mean±SD, median, 
min, max for the quantitative variables, number (%) for 
the qualitative variables). Data relating to the modalities 
of transfer (vectors, duration of transport, medical and 
material offloads …) will also be described for the group 
concerned. Comparative analysis will first focus on the 
modalities and vectors used during the transfers. The 
main objectives of the study, however, are the compari-
sons between transferred and control patients. Compar-
isons will be made for all data collected up to the date 
of transfer with the appropriate statistical tests (including 
Student and χ2). With regard to the primary endpoint 
(survival) and secondary endpoints, the aim of the anal-
ysis will be to make the groups as comparable as possible 
on prognostic factors in order to identify in an unbiased 
way the impact of the transfer. An analysis with a propen-
sity score (inverse probability of treatment weighting) and 
multivariate regression modelling will be carried out for 
this purpose. We will use Cox model for ‘time- to- event’ 
events, linear regression for quantitative data and logistic 
regression for binary events. For survival models, the date 
of origin will be the date of hospitalisation for COVID- 19.

DISCUSSION
An important feature of the TRANSCOV cohort is the 
high number of centres involved in the study since more 
than 230 hospitals are invited to take part. At a time of the 
clinical and research workloads associated to COVID- 19 
remain very high, ensuring participation of such a large 
number of clinical teams is a real challenge. Two steps have 
been taken in order to maximise success in that matter. 
The first one consisted in establishing early on (June 
2020) a steering comity which involves representatives 

from all French emergency and critical care scientific 
societies. The role of the comity is primarily to supervise 
the conception and implementation of the study. It is also 
is key means of communication and motivation of the 
clinicians. Second, the team of investigators has endeav-
oured to minimise the workload of collaborating centres 
by restricting the collection of clinical data to an essen-
tial set of information complementary to that available 
in medicoadministrative database. In a pilot phase of the 
CRF, time to retrieve clinical data from medical records 
was estimated at around 30 min per patient.

The TRANSCOV cohort is one of the several compo-
nents of the wider TRANSCOV project that aims at 
drawing all lessons from what was a unique experience 
of inter- regional and international solidarity. The project 
includes thus both a qualitative and an economic evalu-
ation. In many ways, the spring 2020 wave of COVID- 19 
patient’s transfers represents an organisational innova-
tion. Relying on interviews with members of the clinical 
teams, representative from the regional health authori-
ties and of the ministry of health, the qualitative compo-
nent of the TRANSCOV project is exploring how this was 
made possible. The economic evaluation will compare 
costs according to transfer modalities. As mentioned 
earlier, a specific clinical study is being designed for 
exploring medium term psychological consequences of 
distant transfers.

At the time of writing this article, early initial reports 
based on a sample of transferred patients,12 and on 
surveillance data (personal communication, Marc 
Antoine Sanchez), suggest that long- distance transfers 
did not result in increased short- term mortality risk for 
the COVID- 19 patients involved. These results support 
the assumption that in spring 2020 ICU teams operated 
a careful selection of eligible patients for transfer. The 
TRANSCOV Cohort will provide ample opportunities to 
describe in details the process of patients selection, and 
to compare short and medium outcomes according to 
transfer status and vectors used.

Ethics and dissemination
The study was approved by the independent Ethical and 
Scientific Committee: CESREES on the 16 July 2020 (file 
no. 2046524). For patients whose entire care pathway took 
place in France, investigating origin hospitals will send an 
individual information notice that clearly explains them 
or their legal guardian the objectives and procedures 
of the study, as well as how to decline participation (see 
online supplemental appendix). For patients transferred 
abroad, the consent procedure will be adapted in order to 
comply with the relevant country specific patient consent 
legislation.

Results will be published as scientific articles in peer- 
reviewed biomedical journals and presented in national 
and international conferences. A TRANSCOV authors 
list will be used to acknowledge the contribution of all 
named collaborators who took part to data collection. 
The TRANSCOV steering comity will endorse the detailed 
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authorship of articles transcribing the study main results. 
The steering comity includes representatives from French 
scientific societies in intensive care, emergency medicine 
and infectious diseases as well as the medical service of 
the army.

Patient and public involvement
There were no patients’ involvement in the research 
question development or in the design of the study. In 
order to disseminate results to patients, a summarised 
version written in non- technical language will be posted 
on the principal investigator website and will be sent to all 
collaborating centres.
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