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Abstract. – In Italy, SARS-CoV-2 outbreak 
registered a high transmission and disease 
rates. During the acute phase, oncologists pro-
vided to re-organize services and prioritize 
treatments, in order to limit viral spread and to 
protect cancer patients.

The progressive reduction of the number of 
infections has prompted Italian government to 
gradually loosen the national confinement mea-
sures and to start the “Second phase” of mea-
sures to contain the pandemic. The issue on 
how to organize cancer care during this post-
acute SARS-CoV-2 phase appears crucial and 
a reassessment of healthcare services is need-
ed requiring new models of care for oncological 
patients. In order to address major challenges 
in cancer setting during post-acute SARS-CoV-2 
phase, this work offers multidimensional solu-
tions aimed to provide a new way to take care of 
cancer patients.
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Introduction

During the acute phase of SARS-CoV-2 out-
break, oncologists had to make quick choices in 
several fields: selection of patients for treatments, 
re-organizing outpatient visits, triaging patients 

at the entrance and limiting the access of caregiv-
ers and re-prioritizing the agenda1-3. In Italy, the 
Italian Association of Medical Oncology (AIOM) 
provided recommendations about the manage-
ment of cancer patients in active treatments or 
in follow-up. Decisions about oncological treat-
ments continuation should consider symptoms, 
tumors features, treatment characteristics, dis-
ease response and potential risk of SARS-CoV2 
infection; patients in follow-up had to delay visits 
so to limit patients access in hospital except for 
cases with signs or symptoms related to a pro-
gressive disease4.   

The effect of social distancing and lockdown 
are showing their efficacy in Italy so far, with 
a progressive reduction of number of infections 
and need of intensive care unit for high-risk pa-
tients5,6. This effect prompted Italian government 
to gradually allow return to work, travelling and 
social activities, with the use of personal pro-
tective equipment. The Italian government has 
defined the “Second Phase” of the nationwide 
lockdown as “living with the virus”. This means 
that the suppression strategy adopted in Italy and 
other countries led to a consistent decrease of the 
proportion of infected people, but the number of 
COVID positive people still remain relevant. 

Solutions to this pandemic outbreak of SARS-
CoV-2 are required for cancer patients: a re-as-
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New models of care and multidimensional 
solutions for oncological patients in the 
post-acute SARS-COV-2 period: a “Second 
Phase” also for cancer patients
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sessment of the public healthcare service is need-
ed to protect cancer frail patients, potentially 
vulnerable to infections7. Nowadays, major issues 
are identifying infected and uninfected patients 
as accurately as possible, adopting all measures 
to prevent infection and designing specific pro-
tocols for cancer care for SARS-CoV2 positive 
patients7. Accordingly, the “Second Phase” is 
requiring new models of care also for oncological 
patients: it cannot be defined too simplistically as 
a return to the status quo ante. We have the enor-
mous chance to use the lessons learnt from the 
emergency phase and to translate them into new 
opportunities to improve our delivery of care.

Hereafter, we present some of the major chal-
lenges the Second phase will pursue and the 
possible changes we may adopt leveraging on the 
information collected during the acute phase and 
within a multidimensional context.

Challenges and 
Multidimensional Solutions 

Triage and Test for SARS-CoV-2
An anamnestic assessment to classify patients 

as SARS-CoV-2 free or suspect is needed. A 
hospital and a telephonic triage protocol aim at 
an early identification of infections symptoms, 
also identifying possible positive contacts8. Test-
ing anyone who has symptoms compatible with 
SARS-CoV-2 should be considered. However, 
symptom-based screening alone fails to detect a 
high proportion of infectious cases that are totally 
asymptomatic. A key factor in the transmissi-
bility of SARS-CoV-2 is the high level of viral 
SARS-CoV-2 shedding in the upper respiratory 
tract9. Contrary to classical influenza, transmis-
sion of SARS-CoV-2 from asymptomatic has also 
been documented10,11.

Testing asymptomatic patients is of utmost 
importance for cancer patients. The IDSA rec-
ommends SARS-CoV-2 testing for asymptom-
atic immunocompromised patients who require 
hospitalization and for asymptomatic individuals 
prior to receiving immunosuppressive therapy12.

The current literature findings shows a sen-
sitivity of 56 to 83% for the SARS-CoV-2 PCR 
and the Negative Predictive Value decreases with 
increasing prevalence of the infection13. During a 
pandemic, false negative results can produce se-
rious consequences in the management of cancer 
patients. The limited sensitivity could be com-
pensated by repeated measures14,15.

New diagnostic strategies are needed in order 
to optimize the medical care of our patients. Se-
rological assays based on recombinant antigens 
derived from both S and N proteins are becoming 
widely used in laboratory diagnostics16-23. De-
velopment of an antibody response to infection, 
however, takes time and is host dependent. In the 
case of SARS-coV-2, early studies18,20,23,24 suggest 
that the majority of patients seroconvert between 
7 and 11 days postexposure to the virus. As a 
result of this delay, antibody testing is not useful 
in the setting of an acute illness20,22,23. These tests 
allow identification of patients who have been 
infected and this information may be useful for a 
surveillance of the virus spread within the oncol-
ogy patients and may identify patients that have 
achieved a protective immunity and could be sub-
mitted to antineoplastic therapies without risk.

In this respect ELISA tests reacting with the 
complete or partial N protein have been found 
highly sensitive and could be useful for epidemi-
ological purposes, conversely testing reactivity 
of SARS-CoV2 patient sera with S protein was 
found to be less sensitive, but, since the S pro-
tein is responsible for virus-cell receptor interac-
tions, laboratory tests revealing S protein in sera 
could potentially identify a patient subset who 
has developed immunity against the virus17,20,24. 
Therefore, the identification of cases that may 
have contracted the infection is currently based 
on the combination of several parameters, such as 
triage, upper respiratory tract swabs, radiological 
findings and serology2,3,14,18,20,25,26. 

During the phase two, as oncologists work-
ing in a public hospital, we decided to continue 
the systematic triage of clinical conditions for 
all patients, before entering in the Oncology 
Department, limiting the access of caregivers. 
Surgical masks and hand washing were always 
recommended and provided to all patients. Re-
garding hospital admissions, upper respiratory 
tract swabs and radiological exams (Chest X-ray) 
were performed.

How to Deal with SARS-COV-2 
Positive Patients

The data surrounding the biology, epidemiol-
ogy, clinical characteristics and treatments about 
SARS-CoV-2 virus have been growing daily in 
the last 3 months. Meanwhile, the clinical spec-
trum of disease severity continues to be de-
fined3,20,27-31. Specifically, in a report from the 
Chinese Center of Disease control on 44,500 
SARS-CoV-2 confirmed infections, 81% of pa-
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tients had mild symptoms (no or mild pneu-
monia), 14% had severe respiratory symptoms 
(dyspnea, hypoxia, or >50% lung involvement 
on imaging) and 5% were critical (respiratory 
failure, shock, or multiorgan system dysfunction). 
The overall case fatality rate was 2.3%, while it 
was 49% in critical illness patients32. 

So far, limited retrospective experiences ex-
plored the incidence of SARS-CoV-2 in cancer 
patients: conflicting results emerged from these 
reports, mainly due to confounding variables, 
such as small number of cases, cancer types, 
anti-cancer treatments and underling health con-
ditions33-35. Older patients seemed to be more vul-
nerable and susceptible to a severe SARS-CoV-2 
course33. In a Chinese report, mortality rate in 
hospitalized cancer patients was 28%36. More re-
cently, two large studies37,38 from China and New 
York showed increased odds of death in cancer 
patients, after contracting COVID-19. Moreover, 
it is still unclear how chemotherapy, target agents 
or immune-checkpoint inhibitors may affect pa-
tients’ susceptibility to viral infection and com-
plications2,8. Accordingly, the current mitigation 
of SARS-CoV-2 outbreak will make necessary 
to further strengthen the collaboration between 
oncologists and SARS-CoV-2 task force to re-or-
ganize healthcare system. 

As depicted in the WHO algorithm for SARS-
CoV-2 patients, the triage pathway is the first 
step to screen symptoms and to estimate disease 
severity, guiding clinicians in management and 
patients’ referral39. In neoplastic patients, an evi-
dence-based assessment of both cancer outcome 
and risk/benefit ratio of systemic treatments 
should be achieved, when SARS-CoV-2 disease 
has been diagnosed3. Mild cases may be referred 
to community care and isolated, while severe cas-
es will be referred to specific wards, within each 
hospital, such as intensive care units (ICU)39. 

In patients suffering for life-limiting neoplas-
tic illness and SARS-CoV2 infection, a support-
ive care program may be provided by palliative 
care specialists. Home management could be 
appropriate for patients with mild infection and 
symptoms, who can be adequately isolated in 
the outpatients setting approach. Symptomatic 
patients should be referred to a palliative care 
center40.

Recently, European Society of Medical Oncol-
ogist (ESMO) and American Society of Clinical 
Oncology (ASCO) have suggested some recom-
mendations in order to improve the management 
of cancer patients, during SARS-CoV-2 pandem-

ic41,42. Clinicians should balance the cost-benefit 
ratio of cancer therapies according to treatment 
setting, disease prognosis, patients’ comorbidities 
and preferences, probability and risk from viral 
infection7. Three levels of priorities have been 
identified in the approach of cancer patients. 
ESMO encourages to prioritize oncological treat-
ment in patients with symptomatic disease and/
or when the magnitude of the intervention is con-
sidered high (i.e., adjuvant therapies)41. Palliative 
cancer treatments need to be discussed, envis-
aging potential alternative regimens: short-term 
approaches (i.e., symptomatic radiotherapy) or 
supportive care should be considered as strategies 
to palliate symptoms3.

Home-Care Based Management of 
Oncological Therapies: a “Bridge” 
Between Hospital and Home-Care 

Since the beginning of the SARS-CoV-2 emer-
gency, traditional hospital-centered health man-
agement appeared to be incapable of adequately 
dealing with the increasing number of patients 
and diseases43. Overcrowded hospital became 
carriers of infection and pragmatic actions had to 
be required to preserve more vulnerable cancer 
patients2.

The current Second Phase period is revealing 
considerable room for the development of new 
strategies to optimize cancer patients’ manage-
ment: so far, many challenges are emerging to 
minimize patients’ exposure. Efforts are neces-
sary to draw up new models to deliver cancer 
care. Accordingly, we are exploring new per-
spectives to provide comprehensive care to can-
cer patients. The “Home-Care Project” has been 
designed during the SARS-CoV-2 emergency, as 
an opportunity to warrant oncological treatments 
directly at patients’ home. Bridging hospital to 
home care, a cancer team, consisting of an oncol-
ogist, a nurse and a pharmacist will be relocated 
to deliver oral or intramuscular cancer treatments 
directly at patients’ home. Noteworthy, many 
cancer patients are elderly with comorbidities 
and their frailty needs to be preserved from 
hospital-acquired infection. Another important 
challenge of this project will be to improve the 
therapeutic relationship between patients and cli-
nicians, handling their concerns and potential-
ly optimizing the adherence to treatments44-46. 
Nurses will have an established connection to 
patients to build a good-quality patient-nurse 
relationship: this program will also include ed-
ucational strategies, that will play an important 
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role in achieving patients’ medications adherence 
and tailoring their needs47,48. Nurses will provide 
a link and support through home visit, telephone 
call49. 

The “Home Care Project” will also provide 
the integration of multidisciplinary team con-
sultation, during patients’ disease re-assessment. 
Timely and appropriate medical services will be 
accessed when needed using the smart healthcare 
technology50,51. Teleconsultation will allow to op-
timize patients’ journey, reaching more person-
alized strategic solutions. Moreover, the use of 
mobile device, such as portable ultrasound tools 
could enable the assessment of SARS-CoV2-relat-
ed pneumonia signs, as well as being a first imag-
ing screening in case of treatment adverse events 
or disease-related signs and symptoms25,52,53.

Home-Care Based Support for 
Treatment-Related Adverse Events
 and Disease-Induced Symptoms

Prevention and treatment of adverse events 
due to oncological therapies and disease will be 
changing thanks to the lessons learned during the 
acute pandemic phase. From one hand, the need 
to reduce hospital access to cancer patients may 
put them at higher risk of delayed recognition and 
treatment of toxicities; on the other, it offers new 
opportunities for alternative ways to offer sup-
portive care. In fact, some symptoms need to be 
promptly identified to receive an adequate treat-
ment, as timely approach is essential, just think-
ing to some immunotherapy-induced toxicities 
which can benefit from early steroidal therapy. 

Therefore, strict adherence to preventative 
suggestions, prompt identification and early, 
home-based treatment of toxicities may be the 
key points in reshaping supportive care for cancer 
patients.

Guidelines for most of the treatment or dis-
ease-related adverse events put emphasis in mea-
sures to be adopted for prevention: this message 
should be strongly reinforced in the Second Phase 
period, before starting any oncological treatment. 
Moreover, identification of the subjects at highest 
risk of developing toxicities could help increasing 
preventative measures and defining closer follow 
up in-between visits or home access. There are 
algorithms and reviews useful to identify patients 
at higher risk of chemotherapy-induced nausea 
and vomiting54, infections55 and mucositis56. Less 
is known about targeted and about immunother-
apy-related adverse events, except for patients 
having autoimmune diseases.

The systematic use of patient-reported outcome 
(PRO) tools has been shown to be a reliable meth-
od to better estimate patients’ needs and antici-
pate solutions. Through PROs use, the oncological 
team may improve pain management, and overall 
symptom detection and control; moreover, the use 
of supportive care itself is increased57. Integrating 
PRO tools into the routine assessment of patients 
at home may ameliorate the management of symp-
toms, by an anticipated diagnosis and better eval-
uation of the impact of the toxicity on the patients. 

Another strategy could be implemented is the 
scheduled nurse phone call, to support patients 
during oncological treatment, through a more pre-
cise assessment of patient’s status and suggested 
interventions according to pre-specified protocols49.

Home-based approach to supportive care is 
feasible, similarly to what described before in 
delivering oncological treatments. The use of bi-
sphosphonate, hydration, antibiotic/antiviral/anti-
fungine intravenous therapies, intravenous pain-
killers and other supportive treatments during 
active anticancer therapy may be provided within 
the same model of the “Home Care Project”, thus 
delivering a simultaneous care model closer to 
patient’s everyday life.

Therefore, to implement the best management 
in a home-care based setting, one should at least 
be able to: create a team; follow up periodically 
the patients by phone call and telemonitoring; 
encourage a close connection with the general 
practitioner; use PRO to assess symptoms and 
promptly take action against them.

Multidimensional Solutions: 
Think Out of the Box

New health management models require mul-
tidimensional solutions, exploiting the novel and 
enabling technologies that are present even out-
side the healthcare system. This includes, for 
instance, the introduction of “smart” healthcare 
services. eHealth approaches should be indeed in-
tegrated as a standard part with ubiquitous access 
to the diagnosis, treatment and care processes58. 
The multidimensional approach – focusing above 
all oncological subjects in the actual pandemic 
context – addresses the multiple possibility of: (1) 
remotely communicating and acquiring real-time 
information from the patients by means of mo-
bile, wearable and environmental technologies; 
(2) collecting, safely transmitting and digitally 
managing patients records; (3) performing ad hoc 
analytics and providing user-defined systems for 
clinical decision support.
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Telemedicine can allow patients and cancer 
team to communicate remotely with a high level 
of specialist support with the benefit to com-
pliance with the requirement of this pandemic 
context, limiting patients and staff exposure to 
infections, as well. Telehealth visits allow a pa-
tient-centered health management, emphasizing 
a real-time self-monitoring of patients, immediate 
feedback of health data, and timely intervention 
of medical behavior. Wearable technologies allow 
enabling the continuous monitoring of physiolog-
ical parameters, such as heart rate, blood pres-
sure, blood oxygen saturation, electrocardiograph 
(ECG) and body temperature. Mobile technolo-
gies and actual smartphones collect information 
and transmit it to remote server for storage and 
analysis using also wearable devices. 

The oncological treatment can benefit by im-
proving monitoring of symptoms and toxicities, 
through the support of software applications and 
wearables. A digital platform composed of a web 
application, sensors and communication infra-
structure increases the efficacy of a home-care 
therapy by integrating the action between the 
care team and the patient. The general objective 
of the web application is to support clinical and 
nursing workflows, both for the hospital oncolo-
gists and for the home-care team (oncologists and 
nurses) performing therapeutic and diagnostic 
tasks at the patient’s home. Furthermore, tele-
medicine offers an active involvement of patients 
and caregivers into the oncological care process59. 
The remote care digital platform may address an 
active collaboration between patients and can-
cer-team promoting an innovative approach, even 
focusing on cancer patients management during 
the current COVID-19 context51. Within this net-
work we can provide proper responses to both 
clinical (e.g., at home blood tests booking, on-line 
functional assessments, control of medications 
taking, real-time ECG monitoring, home clinical 
trial management, etc.), socio-clinical (e.g., auto-
matic delivery of prescribed medications, contact 
with the general practitioner, etc.) and social 
(e.g., psychological support, company keeping 
and consolation providers, delivery of food,  aids, 
etc.) needs, that characterize multifactorial pa-
thologies, such as the oncological ones. “Virtual” 
nursing was reported to be indeed effective in im-
proving health-related quality of life during reha-
bilitation phase60 and the use of telepresence was 
reported to be feasible even in palliative home 
care, by enhancing feelings of security and safety 
among the patients61. Furthermore, the telehealth 

approach can well stress the possibility of educa-
tion and engagement provided at a distance. In 
particular, the patient represents indeed the focus 
of the healthcare system, but he/she is not only a 
passive element; actually, the proposed approach 
aims to stress the capacity of the novel technol-
ogies to awaken awareness of his/her role in the 
process, providing motivation, participation and 
engagement. In this perspective, the “gamifica-
tion” of specific assessment – including PROs 
– and/or rehabilitation strategies seem to be an 
optimal solution, even in oncological patients62.

Finally, in a close future, the integration of 
“enhanced” multiparametric information will al-
low us to both define and support a possible 
tailored approach for each specific patient (i.e., 
“personalized medicine”), and to provide solution 
in a predictive and prospective fashion. 

The Need to Prove Cost-Effectiveness
Expanding home-care program faces import-

ant challenges. One of this is the lack of evidence 
about cost-effectiveness of this model of care, 
apart from some specific programs63. The cost 
per year of life saved (adjusted for the quality 
of life) may be a useful indicator in this context 
since it allows to incorporate both the costs of 
care, the improvements in quality of life deriving 
from a more personalized care, and the increase 
in life expectancy derived from an increase in 
compliance and appropriateness64. Given the het-
erogeneity in patients’ needs and characteristics, 
the analysis should be stratified by patients char-
acteristics (age being one of the most important 
aspects, but also the presence of comorbidities 
may be a useful indicator)65 and oncological care 
needed. This may allow to identify which patients 
will receive the maximum benefit from home 
care and should be prioritized in its use.

In this regard, in our center, a pilot study has 
just started, comparing home-care with tradition-
al approach, in patients receiving oral, subcutane-
ous and intramuscular oncological therapies: the 
main objective is to conduct a cost-effectiveness 
analysis to assess costs and health-related effects 
(in term of Quality Adjusted Life Years) in both 
setting, comparing each other to estimate the 
possible advantage of the experimental approach.

Clinical Trials 
Enrolment of patients within clinical trials 

has been greatly reduced or even stopped during 
the acute phase; however, the second phase will 
require innovative ways to proceed with clinical 
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research, so not to preclude the completion of on-
going studies and the design of new ones66.

Suggestions about interventions for risk mit-
igation and for selection of which patient offer 
participation into clinical trials have been recent-
ly reported67. Guidance from national regulatory 
agencies for clinical trials during the SARS-
COV-2 pandemic have been released. After this 
acute phase we will have to also reshape the way 
to propose clinical trials to patients. We should 
insert also the risks linked to SARS-COV-2 in-
fection as superimposable factor which could 
impact on trial results and balance the possible 
benefit in participating to that clinical trial with 
the possible harms, considering also the risks 
with standard of care treatments. This requires 
a careful discussion with patient’s associations 
and Ethical Committees, to receive inputs and to 
allow patient access to new drugs, without jeop-
ardizing safety.

Follow Up in Cancer Patients
During the first phase of the Italian SARS-

CoV-2 outbreak, hospitals represented one of the 
main carriers of infection, especially in highly en-
demic regions as Lombardy. Follow-up outpatient 
program has been re-scheduled to reduce access 
to hospitals and to preserve patients’ health7,8. 
During the second phase of the mitigation of 
SARS-CoV-2 infection, efforts will be required 
to develop new surveillance programs for cancer 
patients, who completed oncological treatments. 
The traditional doctor-centred health manage-
ment will be replaced by a patient-centred model. 
This approach will leverage on the creation of a 
network between oncologists, family doctors and 
patients. The implementation of telemedicine ser-
vice will allow patients to easily access to health 
services, while physicians will dynamically man-
age patients’ assessments. 

Moreover, a remote follow-up using PROs tools 
may represent a strategy to assess patients’ health 
as a part of usual outpatients’ visit, thus optimiz-
ing the frequency of hospital consultations.

Consequences of Fear of Infection in 
Oncological Patients

Need to Triage Also the Psychological 
Impact on Patients

Fear and anxiety arise from the perception of 
danger, presumed or real68,69 and can develop in 
various ways. We often fear what is unknown, 

which appears uncertain and obscure. We fear the 
dark and the unknown, which can happen with 
the threat of a pandemic70.  

Generally, we experience a state of anxiety or 
anguish when we lose our stable references, there 
is uncertainty about the future, we foresee a con-
dition of forced solitude and isolation, when our 
lives or those of our loved ones are affected by a 
challenging chronic or disabling disease, which 
are already the prevailing fears of the elderly71. 

The most fragile among us, such as those who 
suffer from cancer, feel more exposed to events 
that can threaten their precarious state of health 
and sometimes also independence. 

The recent and current pandemic situation 
caused by SARS-CoV-2 can generate a particular 
state of worry and anxiety72, especially in cancer 
patients. During this serious pandemic, cancer 
patients are frightened to be unable to complete 
the necessary treatment, the planned therapies, the 
periodic checks already scheduled for their cancer.  

The fear of contagion and the uncertainty of 
treatment lead to anxious “expectation”69, which 
is added to and intensification of the anxiety 
linked to the same specific disease73.

Every fear or anxiety needs to be heard with 
sensitivity, attentiveness and interest, individu-
ally or in a group, in order to offer greater un-
derstanding and support, including through the 
use of telematic supports74. In this very delicate 
period, cancer patients, perhaps more than others, 
require specific psychological intervention to be 
best reassured, accompanied, supported, particu-
larly if they are alone, without an adequate family 
or social network.

In this second phase, we can better identify can-
cer patients who need psychological treatment by a 
screening including: a) a semi-structured interview 
by a specific questionnaire; b) appropriate scales of 
evaluation of anxiety and depression, for instance 
DASS-21 (Depression anxiety stress scale)75.

Alertness for Possible Second Outbreak
In case of second outbreak, the greater aware-

ness gained during the first phase will guide 
clinicians on how to deal cancer patients. Our 
multidimensional model would suggest how to 
manage cancer patients’ needs, limiting their hos-
pital exposure and personalizing their journey. 
The re-assessment of the public health services 
would become the “scaffold” to develop new 
models of care to warrant an adequate standard of 
care to cancer patients during a potential second 
outbreak. 
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Conclusions

Every crisis could be considered as a limit or 
as an opportunity to depict new ways to organize 
the work and improve the management of care we 
offer to our patients. 

Thinking out of the box and involving different 
experts with a multidimensional view could al-
low a better management of oncological patients 
(Table I). We believe that the hospital-centered 
model should leave room for a patient-centered 
model, through a close interaction between hos-
pital and territory.  

The reshape of cancer care after the SARS-
CoV-2 pandemic will be a priority for oncolo-
gists, embracing new models and opening new 
scenarios, so taken advantages of difficult pe-
riods. Nowadays, the message of the Chicago 
Mayor Raham Emanuel to Barack Obama could 
be read with a contemporary new meaning: “You 
never want a serious crisis to go to waste. And 
what I mean by that is an opportunity to do things 
that you think you could not do before”.
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