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Abstract
Purpose The Gustave Roussy Cancer Institute implemented a patient-reported outcome platform (CAPRI-COVID) for cancer
patients with coronavirus disease 2019 (COVID-19) to quarantine patients at home while ensuringmonitoring of COVID-related
symptoms and securing the care pathway. In this study, we described the CAPRI-COVID intervention, evaluated its use, and
presented results of the tracking indicators with a focus on the nurse navigators’ (NNs) activities and the experience of patients.
Methods Data of 130 cancer patients with COVID-19 diagnosed from March 23 to June 5, 2020, were collected. Six COVID-
related symptoms were monitored daily, either by the patient via the CAPRI mobile application (CAPRI App) or by NNs via
telemonitoring. In the cases of worsening or new-onset symptoms, an automated alert was sent to the platform, and NNs could
immediately consult an emergency physician for future course of action.
Results All 130 patients (median age: 59 years; 59.2% female) were monitored during the study period. There were no deaths or
admissions to the intensive care unit attributable to COVID-19; 7.8% of patients were hospitalized (excluding scheduled
hospitalization), and 17.1% were admitted to the emergency department at least once during the monitoring period. NNs carried
out 1412 regular monitoring calls (average of 10.9 calls per patient), while 55% of the patients downloaded the CAPRI App.
Conclusions Most patients monitored with CAPRI-COVID were quarantined during the first wave of the pandemic. In addition
to the CAPRI App, which helped limit phone calls, NNs played an essential role in patient management.
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Background

The ongoing coronavirus disease 19 (COVID-19) pandemic
has created a major challenge for healthcare systems world-
wide, especially in the field of oncology. In fact, cancer

patients are considered at a higher risk of complications from
COVID-19 than individuals without cancer, and the pandemic
has challenged the organization of their healthcare in terms of
treatment, imaging, and surgery delays [1–5].

As a counter measure, the teams of Gustave Roussy (GR),
a tertiary cancer center located in Paris, France, rapidly
reorganized cancer care pathways with two main objectives:
(1) to protect cancer patients who may experience a severe
form of COVID-19 and (ii) to ensure that these patients would
continue to receive optimal cancer care [6].

Telehealth can help maintain continuity of care while lim-
iting the exposure of patients and healthcare workers to the
disease. For patients with COVID-19, digital solutions can
provide remote patient monitoring to report a worsening clin-
ical status and to offer global support to patients [7]. For an
effective implementation of a telehealth solution, it is impor-
tant to acknowledge the use of internet technologies in con-
junction with human practices in a specific context [8].
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Moreover, the data feedback loop is a critical component to
ensure that telehealth interventions have a high impact on
patient care [9]. Nurses are usually at the frontline for moni-
toring and providing feedback related to the remotely captured
data from patients. During the COVID-19 pandemic, nurse
navigators (NNs) played a major role in providing optimum
healthcare to cancer patients [10–12].

In this context, GR has implemented a patient-reported
outcome platform (CAPRI-COVID) for improving remote
monitoring and ensuring effective management of cancer pa-
tients with COVID-19, according to the protocol defined by
the French Ministry of Health [13].

CAPRI-COVID consists of a monitoring mobile applica-
tion (CAPRI App) and a telephone platform with a dedicated
contact number. The entire process is managed by four GR
NNs. This platform has been adapted from a remote patient
monitoring system device dedicated to cancer patients treated
with oral anticancer therapies [8] and has recently demonstrat-
ed its clinical and medico-economic effectiveness in a ran-
domized phase 3 study [14]. CAPRI-COVID was implement-
ed on March 24, 2020 [15].

The first objective of this paper was to provide a compre-
hensive description of the CAPRI-COVID intervention; the
second objective was to provide feedback on the usefulness
of this platform for cancer patients by thoroughly assessing
the tracking indicators, analyzing NNs activities, and
assessing the experience of patients.

Methods

Design and implementation of the CAPRI-COVID
intervention

The CAPRI-COVID interventionwas implemented within the
Coordinating Outpatient Care (Coordination des Soins
Externes, CSE) unit of the Interdisciplinary Cancer
Pathways Division. The CSE consists of nine NNs and one
assistant nurse in contact with patients and primary care pro-
viders via a telephone platform. All NNs had French nursing
grade, relevant skills in oncology, and knowledge of
homecare services and healthcare system, with a dedicated
post-graduation diploma. The main objectives of this unit
was to organize hospital discharge at the request of inpatient
department nurses (coordinating all primary care needed: pri-
vate nurses, GPs, and pharmacists) and to ensure homecare
monitoring via the telephone platform. Two NNs of the CSE
unit were dedicated to the CAPRI telemedicine program to
monitor cancer patients undergoing oral chemotherapy. This
program combined a nursing-led follow-up and a mobile ap-
plication (CAPRI App) for patients. NNs also provided regu-
lar (weekly for 1 month, then every other week for 6 months)
telephonic follow-ups to manage symptoms and assess

toxicities, adherence, and supportive care needs. All patients
had access to the CAPRI App to record tracking data, contact
NNs via secure messaging, or a dedicated phone line.

Faced with the COVID-19 crisis, the CAPRI-COVID in-
tervention was implemented using tools employed for the
CAPRI telemedicine program. A working group comprising
physicians and NNs was initiated during the design of the
intervention, and team meetings were held on a weekly basis
during the project period. NNs from the CSE unit were
assigned to provide remote patient monitoring. Training was
organized according to standardized practices to ensure conti-
nuity of care among the NNs. The CAPRI App was upgraded
to track COVID-19-related symptoms. Implementation was
carried out jointly by the medical and interdisciplinary care
team from the Interdisciplinary Cancer Pathways Division. A
follow-up protocol was provided based on current COVID-19
guidance [13]. The protocol includes decision support tools to
guide nurses in decision-making and patient orientation [15].

CAPRI-COVID intervention

The objective of the CAPRI-COVID intervention was to keep
patients with COVID-19 at home as much as possible while
remotely monitoring the daily evolution of COVID-related
symptoms to limit irrelevant visits to the hospital and antici-
pate hospital visits when necessary. Furthermore, NNs super-
vised the discharge of patients from an inpatient unit to their
homes with primary care providers to promote continuity of
care. Symptom monitoring was conducted in patients via tele-
phonic interaction (with NNs) or via the CAPRI mobile
application.

Patient enrolment

Access to CAPRI-COVID was available for all patients with
COVID-19. These patients were enrolled from multiple set-
tings: following an outpatient testing for symptomatic pa-
tients, a systematic test for patients undergoing surgery, or
hospitalization for COVID-19.

To avoid hospital attendance, patient consent was obtained
at the time of screening, regardless of the test result. Patients
also received an information leaflet presenting the interven-
tion, contact schedules of NNs, and instructions for
downloading the CAPRI mobile application.

NNs activities

NNs conducted an initial telephonic assessment interview
with each patient, which included collection of clinical data
related to COVID-19 and cancer and screening for psycho-
social vulnerabilities. NNs were aware of the quarantine con-
ditions for patients and verified emergency contact informa-
tion in case of non-response from the patient. They trained
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patients and their relatives on the barrier measures to prevent
exposure to COVID-19. They also identified the need for
home assistance (meals or home care), particularly for isolated
patients, and assisted them in their implementation where
necessary.

NNs explained the functioning of the CAPRI-COVID in-
tervention and the CAPRI App and sent the access login to
patients. Following this interview, the NNs informed the on-
cologist and the GP of patients of the inclusion of the patient in
the CAPRI-COVID intervention.

Patients were monitored according to the protocol defined
by the French Ministry of Health, released publicly in
March 2020 [13, 15]. Remote monitoring of six COVID-19-
related symptoms (temperature, cough, breathing discomfort,
drowsiness, digestive disorders, and any new symptoms since
last evaluation) was conducted and data was collected daily,
either by the patient via the CAPRI App or by NNs via
telemonitoring. Each contact was traced on a track sheet; for
each symptom, the presence/absence and severity are report-
ed. In cases of worsening or emergence of symptoms, an au-
tomated alert was sent to the platform; NNs then assessed the
clinical condition and consulted an emergency physician
when necessary. The monitoring duration was set at a mini-
mum of 14 days (including at least 2 days with complete
regression of symptoms). Monitoring was stop earlier if the
patient was admitted to the hospital with worsening symptoms
or scheduled hospitalization.

Patients were allowed to contact the NNs every day from
8:30 AM to 6:00 PM. They were thoroughly instructed on
how to proceed in the event of worsening of symptoms, par-
ticularly in the cases of increased breathing discomfort.
Additionally, they were advised to contact the emergency de-
partment of the hospital after the normal business hours of the
platform.

CAPRI App

The CAPRI App is available in web or mobile versions and
provides an interface to connect patients with NNs. It provides
NNs with a panel to monitor the individual electronic medical
records of patients. Each time a patient is contacted, NNs
create intervention reports to record their activities and obser-
vations. Each intervention performed by the NNs is subse-
quently tracked on the platform.

Data collection

Data were collected from March 23 to June 5, 2020. Data
concerning clinical symptoms, hospitalizations, and emergen-
cy visits were retrieved from the medical records.
Interventions performed by NNs and patient login were ex-
tracted from the CAPRI App.

The experience of patients was measured by a survey ad-
ministered via secured e-mail or by post for those without a
valid email address in June 2020. The survey included 25
items on 4 themes: expectations of CAPRI-COVID, benefits
of CAPRI-COVID, behavior of NNs, and the CAPRI App.

Data analysis

A coding grid was developed to extract the information iden-
tified during monitoring from the NNs intervention reports
and to categorize the actions subsequently implemented.
NNs’ interventions were independently coded by nurses and
researchers.

Data were recorded on a spreadsheet (Microsoft Excel®),
and a database was incorporated. The data were then summa-
rized using descriptive statistics.

The study was conducted with approval of the Institutional
ReviewBoard (CSET), in agreement with applicable laws and
regulations and the Helsinki Declaration.

Tracking indicators

Indicators were defined to follow the evolution of symptoms
in patients with COVID-19. The primary indicator was the
proportion of patients who were admitted to the hospital.
Other indicators included the number of emergency visits,
hospitalizations in the intensive care unit, and deaths related
to COVID-19.

Results

Population

As a part of the CAPRI-COVID intervention, 130 patients
with COVID-19 were monitored; findings from 129 are pre-
sented in Table 1 (one patient requested the withdrawal of
their consent for the use of personal data). Sixty-two patients
completed the survey, with a response rate of 48.1%. Fifty-
five percent of patients were enrolled after hospitalization for
COVID-19 and 45.0% after RT-PCR test performed in the
outpatient department (Fig. 1). Among all patients, 19.4%
did not show symptoms of COVID-19. The median time from
symptom onset to the start of monitoring was 12 (1–66) days,
with a mean duration of 14.7 (5–39) days.

Tracking indicators

There were no deaths or admissions to the intensive care unit
attributable to COVID-19. Ten (7.8%) patients were hospital-
ized (excluding scheduled hospitalization), and 23 (17.1%)
were admitted to the emergency department at least once
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during monitoring. Among hospitalized patients, 50% had
already been hospitalized for COVID-19.

NNs activities

NNs conducted 1412 regular telemonitoring calls to assess the
evolution of COVID-19-related symptoms, with an average of
10.9 calls per patient. For patients using the CAPRI App, the

number of calls decreased to 6.2 calls per patient compared to
13.9 for those monitored via phone. NNs received 35 incom-
ing calls from 22 patients (13 patients monitored via phone
and 9 via CAPRI App). Thus, 1447 interventions were
analyzed.

Regarding the evolution of COVID-19-related symptoms,
53 interventions (30 patients) required medical consultation
from an emergency physician. Twenty-eight patients were

Table 1 Baseline characteristics of patients

Variables Phone use (n = 79) CAPRI App use (n = 50) Total patients (n = 129)

Age, mean (SD), years 60 (14) 55 (16) 59 (15)

Women, n (%) 47 (59.5) 29 (58.0) 76 (58.9)

BMI (kg/m2), mean (range) 25.5 (15.8–46.4) 23.8 (14.9–34.0) 24.9 (14.9–46.4)

Tumor site n (%)

Breast 17 (21.5) 10 (20.0) 27 (20.9)

Head and neck 15 (19.0) 5 (10.0) 20 (15.5)

Hematological 8 (10.1) 8 (16.0) 16 (12.4)

Gynecological 10 (12.7) 4 (8.0) 14 (10.9)

Digestive 7 (8.9) 6 (12.0) 13 (10.1)

Renal 5 (6.3) 4 (8.0) 9 (7.0)

Skin 3 (3.8) 5 (10.0) 8 (6.2)

Lung 4 (5.1) 3 (6.0) 7 (5.4)

Other 7 (8.9) 0 (0.0) 7 (5.4)

Non-cancer patient 3 (3.8) 5 (10.0) 8 (6.2)

Current treatment n (%)

Yes 36 (45.6) 25 (50.0) 61 (46.8)

Chemotherapy 15 (11.6) 16 (12.4) 31 (24.0)

Immunotherapy 5 (3.9) 3 (2.3) 8 (6.2)

Hormonal therapy 5 (3.9) 5 (3.9) 10 (7.8)

Oral anticancer agents 6 (4.7) 0 (0.0) 6 (4.7)

Radiotherapy 3 (2.3) 0 (0.0) 3 (2.3)

Other 2 (1.6) 1 (0.8) 3 (2.3)

Pending treatment 16 (20.3) 12 (24.0) 28 (22.2)

No 27 (34.2) 13 (26.0) 40 (31.0)

BMI body mass index

Fig. 1 Patient enrolment and
monitoring in CAPRI-COVID
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referred to the emergency department and three to the GP
(general practitioner). Prolonged symptomatic surveillance
was suggested in 22 cases. During the monitoring, NNs
consulted the oncologist in 37 interventions (involving 28
patients). Referrals concerning requests for cancer treatment
management (questions about treatment modifications or side-
effects) occurred in 62.2% of cases.

Screening for psychosocial vulnerabilities resulted in the
referral of 22 patients to the psycho-oncology unit and/or the
social service of the hospital. NNs also detected significant
weight loss during follow-up and referred 30 patients for die-
tary support. In addition, NNs intervened to implement home
care in eight patients. The CAPRI-COVID intervention in-
volved an average of two full-time NNs, 7 days a week, over
a total duration of 70 days.

CAPRI App

Only 114 (88.4%) patients had a valid e-mail address (re-
quired to access the CAPRI App) at inclusion. Among them,
71 (62.3%) downloaded the CAPRI App, and 50 (43.9 %)
completed the tracking data (average 16 times, 1.1 times per
day) (Fig. 1). Three patients were not compliant with the mon-
itoring via the CAPRI App and switched to phone monitoring.

The rate of responses to the survey indicates that patients
using the CAPRI App were overall satisfied and did not con-
sider the procedure too constraining (n = 32) (Fig. 2). The main
reason given by patients for not downloading the CAPRI App
was their lack of familiarity with computers/smartphones (cf.
Table 2). Patients who used the CAPRI App infrequently pre-
ferred regular phone contact with NNs (n = 7).

Patient experience

Among the 62 responders to the patient survey, 61.7% were
women. Nine percent of the patients were under 45 years old,
32.8% were aged 45–59, 39.3% were aged 60–75, and 13.1%
were over 75 years old. Regarding the number of people in the
household, 18.3% of the patients had 1, 45.0% had 2, 6.7%
had 3, and 30.0% had more than 3 people.

Patients expressed very positive interest in the CAPRI-
COVID intervention (Fig. 3), and 96.7% of patients reported
that the frequency of calls from the NNs was adequate.

On the general impression of the CAPRI-COVID interven-
tion (open-ended question), patients highlighted the impor-
tance of human contact and being listened to. They felt the
monitoring was very reassuring in the context of the
pandemic.

Discussion

Most patients monitored with CAPRI-COVID were
quarantined at home during the first wave of the COVID-19
pandemic (92.2% of patients).

The intervention was quickly and successfully implement-
ed first because the hospital already had a unit with NNs with
the skills and experience necessary for remote cancer patient
monitoring. Second, the pre-existing CAPRI App and organi-
zational tools (such as protocol and clinical decision support)
used to monitor patients receiving oral therapies were rapidly
adapted by the network combining the medical and care teams
[8, 14, 16]. The implementation of the intervention was un-
precedented in this context of health crisis due to uncertainty
about the duration of the study and the number of patients
expected to be enrolled. Weekly meetings were essential to
discuss the problems encountered and to adapt the interven-
tion protocol. NNs were able to ensure remote overall patient
care not only from a clinical point of view but also in the
organization of the pathway as well as for education and pre-
vention, in the context of the COVID-19 pandemic. They
personalized remote monitoring according to the type of pa-
thology, current treatment, family context, and the level of
understanding of patients. These nursing skills have previous-
ly been developed in other discussions on handling crises
related to COVID-19 [12, 17]. Due to their skills, NNs have
an emerging role in the implementation of telehealth solutions
[18]. They were equally able to play a key role in innovation
systems linked with the use of new technologies, which usu-
ally require a human central organizer for each patient
[19–22].

With regard to the clinical aspect of the study, NNs provid-
ed monitoring and grading of COVID-19 symptoms to initiate
three main actions: providing advice to patients, referring
them to primary care, or requesting further evaluation from
an emergency physician for an eventual visit or hospitaliza-
tion. This enabled a practical adjustment of hospital visits in
the context of a lockdown related to COVID-19.

In addition to the monitoring of symptoms related to
COVID-19 planned in the protocol, NNs identified vulnera-
bilities that required the implementation of targeted actions,
mainly of three types: (1) the link with the referring oncologist
for cancer follow-up and the implementation of supportive

Table 2 Patients’ reasons for not downloading the CAPRI App

Reasons for not downloading the CAPRI App (n = 28) n (%)

I am not familiar with computers/my smartphone 9 (32.1)

I do not have a smartphone 5 (17.9)

I tried, but I could not download it 3 (10.7)

I did not want to fill out the forms every day 3 (10.7)

I wanted to talk to someone 3 (10.7)

I have not found the need for it 2 (7.1)

I did not trust the use of my data 1 (3.6)

Other reason 2 (7.1)

4489Support Care Cancer (2021) 29:4485–4492



care, (2) a screening of psycho-social vulnerabilities and ori-
entation if necessary, and (3) the link with primary care pro-
fessionals and caregivers in the home of patients.

NNs connected with the referral oncologist for cancer
management, on associated treatments and investigations
as well as the implementation of supportive care when
necessary. Weight loss, a key point of concern in oncolo-
gy, has been identified as critical for patients. After discus-
sion with the working group, routine screening for weight
loss issues was added to the initial assessment to imple-
ment dietary measures.

The context of COVID-19 pandemic has been very stress-
ful for cancer patients who are considered “frail population”
[5] and therefore are subject to the risk of stress-inducing
withdrawal complications. Some treatments had to be can-
celed or postponed, in favor of the COVID-19 treatment. In
response to this anxiety, routine screening and early referral to
onco-psychology services were implemented.

NNs are also linked to primary care by providing informa-
tion to GPs, private nurses, pharmacists, and home care facil-
ities when needed, particularly for patients admitted to hospi-
tals to organize and secure the patient’s return based on health
requirements. Although the intervention was implemented for
patients affected by COVID-19, the role of the NNs focused
on assisting patients in all dimensions of care (physical, emo-
tional, psychosocial, and family) identified by Pautasso et al.
[23]. Interventions involving NNs have already proven their
effectiveness in improving quality of life and hospital satisfac-
tion and decreased hospital stay for patients with cancer in
previous studies [24–26]. In our study, the absence of a con-
trol group did not provide an assessment of the potential added
value.

The value of the intervention lies in the combination of the
use of the CAPRI App with the NN’s telephone tracking sys-
tem. Therefore, due to this application, the number of calls
was reduced and due assistance could be provided to patients

0% 20% 40% 60% 80% 100%

Logging on to the CAPRI App to enter the
monitoring-COVID ques�onnaire is constraining

Being called back by CAPRI-COVID nurse when a
symptom was reported or worsened encouraged

me to use the CAPRI App

CAPRI App is easy to use

Strongly agree Agree Disagree Strongly disagree

Fig. 2 Patients’ perception of the
CAPRI App

0% 20% 40% 60% 80% 100%

NNs gave me clear informa�on or advice

NNs were able to answer my ques�ons or hand
over when necessary

NNs were easily reachable

NNs were available

NNs listened to me

I had quicker access to medical advice

I kept my link with the hospital

I felt reassured about managing my cancer

I felt reassured about monitoring my physical
condi�on

Strongly agree Agree Disagree Strongly disagree

Fig. 3 Patients’ perceptions of the
CAPRI-COVID intervention (n =
62)
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in need. However, we observed that some patients were reluc-
tant to use the application either because they were unfamiliar
with the new technology or because they preferred human
contact.

Patient attitude was also similar in the CAPRI study [27]
previously conducted in patients receiving oral therapies, in
which we had observed at the midpoint that 53% of patients
reported having attempted to connect and only 38% reported
monitoring data at least once.

Although a responder rate of 48% could represent a selec-
tion bias, patients highlighted the importance of careful listen-
ing, having a contact personwho is easily reachable, available,
and empathetic. These patient reports were similar to those
observed in the CAPRI study [27].

The main limitation of the CAPRI-COVID intervention
lies in the fact that phone calls are time-consuming and require
dedicated nursing time. In addition, it was necessary to ensure
telephonic support and monitoring on weekends. Moreover,
phone or app monitoring does not always allow an accurate
evaluation of certain clinical situations that could be facilitated
by a video contact.

Conclusion and perspectives

The majority of patients monitored with CAPRI-COVIDwere
maintained at home during the first wave of the COVID-19
pandemic. The monitoring program helped to ensure safe can-
cer care pathways during this period by avoiding unnecessary
visits to the hospital while ensuring the monitoring of symp-
toms. NNs played an essential role in addition to the use of the
CAPRI App. They provided personalized care to the patients
by managing the course of COVID-19 symptoms and contrib-
uted to a global approach in patient management. NNs were
able to identify vulnerabilities and implement preventive mea-
sures. The use of the CAPRI App by a group of patients
permitted a reduction in the number of phone calls.

Having a pre-existing organization also facilitated the im-
plementation of a patient-reported outcome platform.
Involving NNs with skills to ensure the remote monitoring
of cancer patients at home was particularly useful. Other ad-
aptations of the CAPRI intervention might be expanded in the
future to extend to other types of patient support programs.
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