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COVID-19 pandemic is the more challenging public health emergency of the century, producing the collapse of
health systems and unprecedented levels of morbidity and mortality around the world, especially in low resource
settings. Patients with chronic diseases are the most affected, not only due to the high susceptibility to SARS-CoV-
2 infection but also due to the decrease in opportunities for timely care. In this dark landscape, telemedicine,
before limited to very specific scenarios, has become one of our main tools to manage cancer patients, partic-
ularly in Latin America where COVID-19 has had a strong impact on the public health. Telemedicine can provide

rapid access to specialized cancer care in a scenario complicated, reducing the exposure of patients and
healthcare personnel to the SARS-CoV-2. In this review, we would like to share our experience and our workflow
using telemedicine at Oncosalud-AUNA, a private clinic in Peru.

1. Introduction

The new coronavirus disease (COVID-19) was first reported in
Wuhan (China) on December 31, 2019. Since then daily cases have
increased rapidly worldwide, so as to be labeled as pandemic by the
World Health Organization (WHO) (World Health Organization, 2020a).
Currently, the COVID-19 has infected more than 24 million people and
has caused 827,246 deaths (August 28th, 2020). South America has
become the new center of the pandemic, where Peru is one of the
countries with the highest number of cases and deaths in the world,
despite having imposed one of the earliest and strictest lockdowns to
stop the spread of the coronavirus (World Health Organization, 2020b).

As a response measure in the health area in Peru, many hospitals
have chosen to cancel outpatient appointments, but have sought ways to
maintain ongoing care such as through telemedicine (remote medical
service). Telemedicine has demonstrated since its application in
different areas that it increases the quality of life, and decreases costs
and patient visits without compromising communication between the
physician and patient; but above all, in this current situation, it con-
tributes to the decrease in transmission of COVID-19 (Russo et al.,
2016).

AUNA, a network of private hospitals and medical centers located in

various regions of Peru, has taken special care in the use of telemedicine
in cancer patients during this pandemic because they are part of the
population with more risk of getting severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and having a worse prognosis since their
own disease and anti-cancer therapy causes an immunosuppressive state
(Blimark et al., 2015; Hijano et al., 2018).

Based on our experience at AUNA, our aim in this review is to show
the importance of telemedicine in cancer patients during the COVID-19
pandemic.

2. Current situation of COVID-19 in Peru

The first case of COVID-19 in Peru was reported on March 6th, 2020;
and on March 11th, the country entered an emergency state. One day
later, the quarantine was established and it was prolonged until June
30th, 2020. The basic reproductive number (RO) estimated in Peru was
2.973 in the first 20 days of the pandemic (Torres-Roman et al., 2020).

Despite the early and strict measures given by the government (Peru
was the first country in Latin America in declaring a general lockdown),
socio-economic reality led to high contagion rates. Currently, Peru is one
of the countries with more positive cases for COVID-19 with 639,435
patients and 28,607 deaths reported by the Ministry of Health of Peru
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Table 1
Impact of COVID-19 in cancer patients.
Authors Country Period of study Study design Total of cancer Conclusions
patients with
COVID-19
Zhang et al. China February 26, Retrospective 28 Cancer patients developed severe events and have poor outcomes from the
2020 SARS-CoV-2 infection.
Zhonghua et al. China February 11, Retrospective 107 The mortality rate from COVID-19 is higher in cancer patients than in the
2020 general population.
WHO-China China February 28, Retrospective Not reported The mortality rate from COVID-19 of cancer patients is higher than patients
Joint Mission 2020 without comorbidities.
Lee et al. United March 18 to Prospective 800 Mortality by COVID-19 in cancer patients seems to have been caused by their
Kingdom April 26, 2020 observational age, gender, and comorbidities.
Kuderer et al. USA, Canada March 17 and Retrospective 928 Factors associated with mortality in cancer patients with COVID-19 were
and Spain April 16, 2020 increasing age, male sex, former smoker, active cancer, comorbidities, ECOG

> 2, and treatment with hydroxychloroquine plus azithromycin.

Abbreviations: ECOG, Eastern Cooperative Oncology Group.

(by August 29th, 2020) (Instituto Nacional de Salud y Centro Nacional
de Epidemiologia, 2020). Nowadays, there is a saturation of the health
system complicated by high rates of contagion and mortality in the
health personnel, where the Peruvian Medical College reports 3602
physicians infected with COVID-19 and 153 physician deaths due to this
disease (Colegio Médico del Pert, 2020).

The complex situation of the Peruvian health system conducted to
delaying of the diagnosis and treatment of hundreds of thousands of
patients with several pathologies, including cancer, due to the health-
care being limited to medical emergencies in the first months of the
pandemic. On the other hand, fear of patients becoming infected led to
avoiding their visit to hospitals by another reason than COVID-19,
causing excess of deaths in more than 65,000 Peruvians between
March and August (Instituto Nacional de Salud y Centro Nacional de
Epidemiologia, 2020).

In the oncology area, services have been gradually and partially
opened to prevent patients from getting SARS-CoV-2 but without
affecting their care. To fulfill this objective, we are following interna-
tional guidelines: We maximize remote outpatient follow-up and treat-
ment, hypofractionate treatments whenever possible, delay possible
treatments and procedures in relation to risk/benefit, switch to subcu-
taneous or oral therapies rather than intravenous ones when possible,
and evaluate patients to detect SARS-CoV-2 infection even if suspicion is
minimal. Furthermore, in the area of research, new clinical trials have
been postponed, while some ongoing clinical trials have had to be dis-
continued or we have had to become more flexible in the protocols
(Al-Shamsi et al., 2020; Moujaess et al., 2020; Arrieta et al., 2020; World
Health Organization, 2020c; Auna, 2020).

3. Cancer patients are at higher risk of SARS-CoV-2 infection

Cancer patients are more susceptible to respiratory pathogens and
severe pneumonia than the general population, as they are immuno-
suppressed due to their disease itself and anti-cancer therapy. Further-
more, they may also have an increased immune response to infection
secondary due to immunomodulatory drugs (Blimark et al., 2015;
Hijano et al., 2018).

Several studies suggest that cancer patients may have an increased
risk of getting SARS-CoV-2 and develop severe complications, thus also
having a higher mortality rate compared to the general population
(Zhang et al., 2020; Epidemiology Working Group for NCIP Epidemic
Response, 2020; Joint Mission, 2020; Lee et al., 2020; Kuderer et al.,
2020). In addition, these patients have an increased risk of interactions
of the drugs used to treat COVID-19 (drugs that do not have sufficient
scientific support and that must be used with caution) with anticancer
treatments, which makes their management more difficult. For example,
combination checkpoint therapy (anti-PD-1/PD-L1 or anti- CTLA4) is
associated with higher rate for immune-related toxicities (e.g. pneu-
monitis) which can potentially adversely impact outcome of COVID-19

infection (Jafari et al., 2020; Bersanelli, 2020).

In a retrospective study that included 28 cancer patients with
COVID-19 attended in three Wuhan hospitals as of February 26, 2020, it
was shown that 53.6 % of patients developed severe events, 21.4 %
entered the intensive care unit, and 28.6 % of the patients died. The risk
factors involved in developing severe events were receiving anti-cancer
therapy within 14 days prior to the diagnosis of COVID-19 (HR = 4.079,
95 % CI 1.086-15.322, p = 0.037) and having patchy lung consolidation
on computed tomography on admission (HR = 5.438, 95 % CI
1.498-19.748, P = 0.010). Likewise, depending on the type of cancer, it
was observed that lung cancer developed a more severe and faster
COVID-19 disease (Zhang et al., 2020).

The Chinese Center for Disease Control and Prevention described the
epidemiological characteristics of 72,314 cases of COVID-19 in China up
to of February 11, 2020. Of the 44,672 confirmed cases, 107 (0.5 %)
were cancer patients. They reported a total of 1023 deaths within
confirmed cases, of which 6 (1.5 %) of them had cancer; therefore, the
crude mortality rate of these patients (5.6 %) was higher than the gen-
eral population (2.3 %) (Epidemiology Working Group for NCIP
Epidemic Response, 2020). Similarly, a WHO-China Joint Mission report
on COVID-19 published on February 28, 2020, identified that there is
higher mortality among cancer patients (7.6 %) compared to patients
without comorbidity (1.4 %) (Joint Mission, 2020).

In contrast, a prospective observational study that included 800
cancer patients and positives for COVID-19 using RT-PCR during the
period from March 18 to April 26, 2020, found no evidence that cancer
treatment given within 4 weeks before confirmed COVID-19 has been
contributed significantly to worsening the disease or increasing the risk
of mortality. Mortality by COVID-19 in cancer patients seems to have
been caused by their age, gender, and comorbidities (Lee et al., 2020).

Likewise, in a cohort study that included data from 928 patients with
active or previous cancer and COVID-19 from the USA, Canada, and
Spain from the COVID-19 and Cancer Consortium (CCC19) database for
those who were added baseline data between March 17 and April 16,
2020; reported that 121 (13 %) patients died within 30 days after the
diagnosis of COVID-19. Factors associated with its mortality were
increasing age, male sex, former smoker, active cancer, comorbidities,
Eastern Cooperative Oncology Group (ECOG) performance status >2,
and treatment with hydroxychloroquine plus azithromycin versus
treatment with neither. Ethnicity, obesity, cancer type, type of anti-
cancer therapy, and any surgery in the 4 weeks before COVID-19 diag-
nosis were not associated with mortality (Kuderer et al., 2020).

Recent studies have shown that human angiotensin converting
enzyme II (ACE2) and the type II transmembrane serine protease
(TMPRSS2) are key proteins for the entry of SARS-Cov-2 into cells
(Hoffmann et al., 2020). Dai et al. (2020) found through gene expression
profiling analysis that liver hepatocellular carcinoma has a high
expression of ACE2, which would increase its risk of SARS-CoV-2
infection, but was related to a good prognosis. Likewise, Fu et al.
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(Jiewen et al., 2020) also found a high expression of ACE2 in liver cancer
as well as kidney cancer correlated with increased survival rate, indi-
cating that ACE2 is a prognostic marker in both.

On the other hand, a meta-analysis that included 205 cancer patients
(from 6 studies) with COVID-19 found that individuals with lung and
colorectal cancer are more susceptible to SARS-CoV-2 infection (Wang
and Huang, 2020). These cancers were the most frequent in the study
(24.7 % and 20.5 %, respectively) and their expression of the mRNA of
ACE2 and TMPRSS2 was higher than other types of cancer. However,
more studies are needed to associate ACE2 and TMPRSS2 expression
levels with susceptibility, progression, and severity of the disease caused
by SARS-CoV-2, as it depends on various factors such as age, sex,
ethnicity, medication, and comorbidity (Bourgonje et al., 2020).

Although these results are still preliminary and require validation
with larger cohorts, they suggest that cancer patients are a significant at-
risk population of getting SARS-CoV-2 and develop severe complications
(Table 1). In addition, it must be taken into account that the risk of these
patients of getting SARS-CoV-2 increases due to the fact that they are
mostly older than 60 years, with one or more comorbidities, and they are
frequently exposed through their visits to the hospital to receive their
therapies, monitoring, or preventive and supportive care.

4. Role of telemedicine during the COVID-19 pandemic

Before the COVID-19 pandemic, telemedicine had already proven to
be an option in the care of patients with high satisfaction rates for both
patients and health personnel (Kruse et al., 2017; Powell et al., 2017).
Generally, telemedicine was used to improve access to remote or less
accessible areas for medical care, while in oncology it enabled the
provision of remote clinical oncology services using interactive tele-
communication tools (Sirintrapun and Lopez, 2018).

In the context of the pandemic, telemedicine has become a viable and
safe alternative that increases access to patient care, avoids delays in
treatment, decreases the risk of exposure to SARS-CoV-2 infection of
patients as well as healthcare providers, and at the same time reduces
the demand for personal protective equipment (PPE) which is limited
during present times (Shirke et al., 2020; Elkaddoum et al., 2020). In
oncology, it allows monitoring of chemotherapy adverse events, palli-
ative management, evaluation of disease symptoms, and emotional
support. Some healthcare providers have implemented telehealth as part
of ongoing healthcare for cancer patients. Some applications of tele-
medicine in oncology are teleconsultation, telepathology,
tele-education, tele-tumor board (multidisciplinary case discussions).
Even an important part in the beginning of treatment, such as discussion
of the treatment plan with patients, has been carried out virtually and to
the satisfaction of the patient and the treating physicians (Al-Shamsi
et al., 2020).

On the other hand, telehealth accelerates the training of oncologists.
In a study carried out in two Peruvian hospitals, radiation oncologists,
medical physicists, and radiation therapists were trained in stereotactic
body radiation therapy and stereotactic radiosurgery by 15 specialists
from nine American institutions. The participants had an improvement
in their knowledge and a significant increase in their skills (Li et al.,
2020).

Once the patients begins the active management of their disease,
follow-up visits to the treatment started, management of their comor-
bidities, palliative consultations, resolution of questions, evaluation by
subspecialties and second opinions, requesting laboratory tests or im-
ages can be made through telehealth. In-person care is reserved for cases
that require a physical examination in person, or as part of the planning
of continuous patient care. It is important to highlight that telemedicine
also presents challenges such as limited access to telemedicine plat-
forms, insufficient internet access, limited resolution of images, lack of
training in technological tools, difficulties for physical examination of
the patient, theoretical education with little hospital training, and
reimbursement agreements with the payer or managers of insurance
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Table 2
Services provided in Oncosalud-AUNA through a telemedicine platform.

Service category Details

Follow up visits

Clinical trial visits
Survivorship follow-up visits
Prevention and diagnosis visits
Psychological support
Nutritional support

Palliative consultations
Patient education

Drugs delivery

Tumor Board

Clinical Visits

Palliative care

Nurse visits

Pharmacy
Multidisciplinary approach

funds (Sirintrapun and Lopez, 2018; Shirke et al., 2020; Wahezi et al.,
2020; Rallis and Tejerina, 2020).

5. Teleconsultation workflow in AUNA during the COVID-19
pandemic

The medical services that we were able to carry out through tele-
health involve clinical visits, palliative care, nurse visits, pharmacy, and
multidisciplinary services (Table 2). We describe below the workflow for
teleconsultation.

In general terms, the teleconsultation workflow at AUNA is as
follows:

5.1. Preparing for a teleconsultation

Contact patients days before their appointment to confirm it. Pa-
tients should receive instructions before the teleconsultation on how to
use the virtual platform, how to handle the problems, the scope of the
teleconsultation, and the standard questionnaires on the important
points to ask or resolve with the doctor during the consultation. In
addition, patients must consent to virtual medical care and must be
informed of their rights and duties during the teleconsultation.

5.2. Day of consult

The environment from which the patient receives the tele-
consultation must be away from annoying noises, with adequate light-
ing. Ideally, patients should be sitting in a comfortable chair. The
equipment that the patient needs to access the teleconsultation can be a
computer, laptop, tablet, or phone with high camera resolution and a
stable Wi-Fi signal. If possible, there should be a second person at the
teleconsultation. Patients should be encouraged to have a family or
friend present during the visit so they can help with certain tasks if
necessary.

5.3. The following consult

After the teleconsultation, a coordinated system for scheduling the
appointment for the application of intravenous treatments is carried out;
the patient receives the date and time of the application of his treatment
through an email. The oral medication is then brought through a de-
livery system to his home. Laboratory tests are taken at home especially
for patients with vulnerability criteria such as age over 70 years, diffi-
culties with walking or patients on immunosuppressive treatment. It is
very important to transmit any follow-up orders for testing, meds, and
others; and send results of the consultation.

Some general considerations that must be taken into account are the
duration of the teleconsultation, which must be equivalent to a tradi-
tional visit; the information transmitted by the oncologist must be
delivered in a clear, honest and empathetic way; patients must have time
to resolve their doubts and ask questions, and the oncologist must
validate that the patient understood the information adequately.
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Fig. 1. Results of a survey of patient’s satisfaction with telemedicine in 273 participants attended at Oncosalud-AUNA. The level of satisfaction was measured with a

Likert-type questionnaire.

Available technologies should be considered to measure the patient’s
vital functions, such as measuring pulse, blood pressure, temperature,
and oxygen saturation; however, the unavailability of these resources
should not be a definitive barrier that does not allow the possibility of
teleconsultation.

A large number of patients in oncology can be followed or monitored
by teleconsultation, but we suggest that patients who require a physical
examination, especially if they have been recently diagnosed or a change
in therapy due to disease progression is planned should have a tradi-
tional medical visit.

6. Patients satisfaction with telemedicine in Oncosalud-AUNA

As part of our quality policies, we conducted a survey to know the
satisfaction with telemedicine in patients who attended to Oncosalud-
AUNA. Variables evaluated included satisfaction with the telehealth,
satisfaction with the physician, the process of request new appoint-
ments, satisfaction with the information provided, satisfaction with the
drug delivery, and satisfaction with the connectivity. We analyzed 273
patients surveyed between April and May 2020.

In general, there was a high level of satisfaction in all evaluated
variables, where higher satisfaction was obtained from the interaction
with the physicians. These surveys also show to us that the drug delivery
(conducted by an external provider) is an important process to improve
to achieve a better experience with the service provided (Fig. 1).

7. Conclusions

Despite the fact that the benefits of telemedicine have already been
demonstrated for many years, this pandemic has forced us to adapt to it
at an impressive speed, becoming it the "front line" of the battle against
COVID -19. Telemedicine reduces the burden on hospitals, which are
mainly dealing with COVID-19 cases; furthermore, it protects patients,
health staff, and reduces the impact of lack of medical resources.

It has been a great challenge for the health area, since they have had
to rapidly develop virtual care skills, such as performing physical exams
without contact, and without losing empathy towards the patient or

compromising the quality of their care. Our initial results in cancer
patients as well as other studies demonstrate its effectiveness, satisfac-
tion, and value in promoting social distancing. The current circum-
stances have accelerated the use of telemedicine reflecting that this
method is the present, especially during periods of outbreaks of infec-
tious diseases.

Unfortunately, our experience does not reflect the current situation
of the public health system in Peru who attends patients with scarce or
null internet connectivity, or with very limited access to electronic de-
vices with the appropriate software. These patients are now unprotected
and dealing with a collapsed health system and a falling economy. The
Peruvian government should consider telemedicine a priority and make
more efforts to expand its access to all patients.
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