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Perspective
The SARS-CoV-2, the virus that causes COVID-19, has imposed one of
the biggest challenges in modern human medicine, with over 14 million
confirmed cases and 610 thousand deaths since the virus first reported in
January 2020 [1]. While different countries and regions had developed
corresponding policies to modify post-COVID19 healthcare systems, the
standards of care for cancer patients have been proven particularly difficult
to adapt [2, 3]. Similar to patients with other chronic diseases such as
hypertension, diabetes mellitus (DM), and chronic obstructive pulmonary
disease (COPD), cancer patients have higher rates of developing COVID19
symptoms once contracted the virus [4]. While the management of other
chronic diseases often only requires routine follow-ups, treatment regimens
for malignancies are constantly tailored to incorporate a plethora of
parameters unique for that particular patient [5]. For example, staging of
the disease, a minute change in new imaging, laboratory results for genetic
alterations, and even bodyweight fluctuation may entail a dramatic shift of
treatment plans [5]. Furthermore, clinical management of cancer patients
often requires a team of physicians who will be called upon once the
patient’s status changes. These physicians will make a group decision to
modify chemotherapies, radiotherapies, and sometimes implementing
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surgical interventions [6]. Therefore, many cancer patients have struggled
to receive proper treatment to prevent cancer progression while protecting
themselves from contracting the virus during hospital visits. Inadequate
supplies of medications and personal protective equipment (PPE), limited
hospital capacity and physicians, vulnerability towards COVID19 and other
infectious diseases further complicated the difficulty of proper care for
cancer patients [7]. Even worse, newly emerging evidence showed that antiSARS-CoV-2 antibodies developed after the virus contraction decay
rapidly after recovery from the COVID19 [8]. All these facts warrant a
long-term plan for cancer patient treatment during and after the pandemic.
In this perspective, we will propose an applicable, straightforward
workflow that integrates artificial intelligence (AI) in coping with this
unprecedented crisis for better cancer patient care.
In the pre-pandemic era, board-certified radiologists must interpret one
image every 3 to 4 seconds to meet the demand during a typical workday
[9]. They are further stressed during the COVID19 pandemic with
overwhelming new cases who have pulmonary pathological changes.
Acquisition and analysis of oncological images may likely be deemed nonemergent or even elective, leading to further delay of image results
interpretation. One major strength of AI is medical image analysis via deep
learning training and neural networks [10, 11]. Despite recent progress in
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Figure 1. Schematic overview of the proposed workflow. Artificial intelligence can work independently in the monitoring of cancer
progression, ordering appropriate lab and imaging tests. It may also alert physicians once changes in disease progression have been detected
in lab works and images.

algorithms and software platforms, radiologists are responsible for
verifying the accuracy of initial disease diagnosis, characterization, and
staging [10]. Current versions of AI programs still lack reproductivity,
limiting their applications in initial cancer detection. However, AI in its
current version can readily facilitate cancer monitoring, with images from
previous studies used for optimizations of algorithms. Furthermore,
specific ‘regions of interests’ can be outlined based on previous images.
Relatively simple tasks such as detection of increased intensities or new hot
spots in positron emission tomography-computed tomography (PET-CT
scans), texture changes in MRI, and increased sizes of lesions can be
fulfilled and red-flagged by AI. Therefore, developing a ‘simpler’ version
of programs that can be readily implemented for imaging-based disease
follow-ups and disease progression-warming is of great potential in the
post-COVID19 era (Figure 1).
Patients who had an AI red-flagged and radiologists confirmed disease
progression might have to book an onsite visit of physicians’ offices
(Figure 1). The scheduling process can be automated by AI to select
appropriate physicians in the cancer-care team and confirm it. Physicians
may be capable of getting the treatment regimens ready and upload them
onto the system without seeing the patient in person. For example, a
radiation oncologist who had been automatically notified for the
pathological change can have an on phone or video call with the patient to
discuss treatment plans, especially when other physicians had checked the
patient and uploaded recent physical exam results and vital signs.
Meanwhile, AI can help eliminate overlapping orders of laboratory items
and request a single order that can meet all testing requests made by the
physician team. By doing so, it will further minimize office visits. To
decrease the risk of transmitting the SARS-CoV-2 virus to other patients or
health care workers during the visit, AI can also help in categorizing
patients into groups of ‘low-risk’ or ‘high-risk’ in actively carrying the
virus. The preliminary versions of these algorithms are indeed already in
large scale usage. For example, a smartphone-based health code system was
developed in China for categorizing citizens who had ‘low-risk’ or ‘highrisk’ in COVID19 exposure. A similar system with a strictly enforced
patient privacy protection policy may help healthcare providers properly
deploy appropriate PPE based on the risk contracting COVID19 during the
encounter. Meanwhile, AI may indeed facilitate the decision in deferring

in-person visits to telemedicine visits based on the basic inputs of patients’
current conditions, laboratory and imaging results.
While the proposed AI-based workflow is far from perfection since it does
not cover initial disease diagnostic visits and in-patient care, it may help
reduce the burden on the overwhelmed healthcare system by optimizing the
currently available resources. The AI programs based on the workflow
hereby proposed are relatively easy to develop and will promote the entry
of the first clinical application of AI in modern medicine (Figure 1).
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