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Abstract— The COVID-19 pandemic led to several critical
challenges that impacted the healthcare system worldwide. Many
guidelines have been developed internationally and nationally aiming
to minimize the risk of infection and its sequential complications.
Cancer patients on active treatment are at higher risk to get infected
either due to the disease itself or the cancer treatment and other
comorbid diseases. In this manuscript we share our local experience
while delivering oncology services during the COVID-19 pandemic
at Prince Sultan Military Medical City in Riyadh, Saudi Arabia.

Keywords: COVID-19, pandemic, oncology, healthcare,
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1. INTRODUCTION
he COVID-19 pandemic led to critical healthcare
challenges that are impacting everyone including

healthcare professionals, patients and the public. The
confirmed number of COVID-19 cases till 1st of July 2020
exceeded 10 million cases globally with a rapid increase
lately, while the confirmed deaths are approaching 509,000.
The number of countries, areas or territories with confirmed
cases are 215. The confirmed number of COVID-19 cases in
Saudi Arabia till 9th of July is 220,144 cases and the
confirmed deaths are 2059. There is no systematic and
standardized record of the number of healthcare workers who
have contracted the disease or died from it. The elderly and
subjects with comorbid conditions such as cancer, heart
disease, hypertension, lung disease, chronic kidney disease
and diabetes are at the highest risk for mortality [1]. The
number of new cases affected by COVID-19 remains to
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significantly rise worldwide despite the implemented
regulations in multiple countries and regularly updated
recommendations at the international and national levels to
tackle this pandemic [2-4]. Common symptoms of COVID-19
include cough, fever and shortness of breath [5]. The disease
severity ranges from asymptomatic to mild disease,
pneumonia and respiratory failure which can further lead to
death. Healthcare professionals including physicians,
pharmacists, nurses, etc. are playing a crucial role in impeding
the spread of the virus and ensuring patient safety.

Cancer patients are vulnerable and at higher risk of
infection [1]. This might be related to the disease itself, active
treatment of cancer such as chemotherapy or the presence of
other comorbid diseases. It has been recently reported that
specific cancers and hematological malignancies including
leukemia, lymphoma and myelodysplastic syndromes are
associated with an increased risk of infection with COVID-19.
For these patient's cancer itself as well as its treatment affects
the immune system [6]. Moreover, lung cancer patients are at
higher risk of developing respiratory complications due to the
underlying lung disease [7]. In addition, patients with a history
of bone marrow transplant are of increased risk due to the
associated prolonged suppression of their immune system [8].

Cancer patients are at high priority to receive their active
treatment during crises such as the COVID-19 pandemic. The
aim of treatment should be reducing morbidity and mortality
rates as well as the physical and emotional suffering.
However, several measures that limit the spread of infection
with COVID-19 should be implemented to reduce the risk in
this vulnerable group. Treatment of cancer patients is advised
to be administered in a timely fashion to avoid any negative
impact on the clinical outcome. This article describes the
approach used to manage oncology patients' services in
response to the COVID-19 pandemic in Prince Sultan Military
Medical City, Riyadh, Saudi Arabia. This real-world
experience, suggestions and recommendations might be
considered as a guide for other oncology centers in other
affected areas.
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2. MULTI-DISCIPLINARY MANAGEMENT PLAN

The complexity of cancer care requires a multi-disciplinary
approach management plan especially during the COVID-19
crisis. The following is our experience at Prince Sultan
Military Medical City (PSMMC) describing how we were able
to ensure an effective and continuous service to oncology
patients while maintaining maximum safety precautions for
patients and caregivers.

1. Hospital leadership:

COVID-19 guidelines:

Adaption of recently published international / national

guidelines related to the COVID-19 pandemic based on the

hospital needs including but not limited to the following:

e COVID -19 Guidelines by Saudi Center for Disease
Prevention and Control (Weqaya) [9].

e Saudi Ministry of Health (MOH) Protocol for Patients
Suspected of/Confirmed with COVID-19: Supportive care
and antiviral treatment of suspected or confirmed
COVID-19 infection [10].

o Hospital admission criteria for COVID-19 patients
Guidelines [11].

e Saudi National Cancer Institute COVID-19 Caregiver and
Facility Clinical Practice Guidelines by the Saudi Arabia
National Cancer Institute (SANCI) / Saudi Council for
Health Services [12].

e Centers for Disease Control and Prevention (CDC)
Guidelines [13]

e Development of guidelines for employees travelling to or
coming back from any of the affected countries.

All the adapted guidelines had accelerated approval from
PSMMC Pharmacy and Therapeutics Committee (P&T).

Healthcare professional’s education:

e Development of educational posters about COVID-19
mode of transmission, symptoms, prevention methods,
hand washing methods, etc. These posters were
distributed electronically on regular bases to all hospital
employee official emails and printed as banners that were
located in different areas within the hospital.

e Conduction of regular virtual educational webinars.

Facilities preparation:

e Limit access to one-point entry.

e Suspend the fingerprint attendance system.

e Restrict visitors, vendors and ancillary services from
accessing patients care areas.

e Provide and identify virtual support services such as
initiation of virtual clinics and extra hotlines to minimize
patients' visits.

e Ensure the availability of personal protective equipment
(PPE).

e  Perform N95 mask fitting test for all medical staff.

e  Establish virtual clinics to deal with employees' worries,
anxiety and depression in order to avoid staff burn out as
staff mental health was a priority by leadership.
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COVID-19 prevention:
o All staff, patients and visitors were subject to screening
outside the facility for:
o History of travel in the past 14 days internationally or
from high risk areas as per MOH updated list.
o History of fever and flu-like symptoms.
e Measure temperature using an infrared thermometer for
all patients and staff entering patient care areas at the
entry points.

e Ensure implementation of institutional standard
precautions.

e Ensure implementation of the adapted institutional
guidelines.

2. Oncology department:

Facilities preparation:

e Triage stations were established at the entrance for the
Day Units "outpatients” clinics and radiotherapy units.

e A distance of 1.5 meters apart was maintained at front
desks and during the screening of staff and patients before
they enter patients care area.

e The chairs in the waiting area were redesigned to
maintain a physical separation of at least 1.5-meters
distance.

e The infusion suite was redesigned to a private space with
1.5-meters distance.

e Most of on-site / in-person group and patient activities
were suspended and switched to virtual meetings.

e The staff were educated on how to detect patients with
COVID-19 symptoms and signs.

e Virtual tumor boards for challenging cases that require
necessary multidisciplinary coordination were utilized to
apply physical distance and decrease risk of infection.

Patient appointments:

e Routine follow up visits were postponed for patients not
on active cancer treatment.

e All non-urgent surgical, dental and
interventional procedures were postponed.

e A refill mechanism was developed for patients on
maintenance therapies such as mailing or drive through.

e Virtual clinics with a unified phone number, websites,
social platform was provided for patients seeking support.

e Telemedicine was adapted for patients not requiring a
physical exam.

e  Staff was educated to conduct and document telephonic
and telehealth interactions with patients.

invasive [/

COVID-19 prevention:

We applied the following prevention measures:

e Patients were instructed to call if they develop fever,
flulike symptoms (cough, sore throat).

e Patients were contacted a day prior to their appointment
and acute respiratory infection (ARI) screening symptoms
for cough, sore throat, fever, or other flu-like symptoms,
travel outside the country or high-risk regions or exposure
to COVID-19 confirmed cases was conducted.
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e All admitted patients underwent a swab test for COVID-
19

e Visitors were denied entry to any treatment area.

e The watcher/companion was requested to wait outside
treatment areas or return after treatment.

e In case of medical necessity for watcher as for children,
we limited it to an identified healthy watcher per
admission in a single room.

e  The watcher should remain inside the patient room during
the patients' stay and should not be allowed to leave the
room without permission by the charge nurse and should
not leave the hospital without a written permission from
the treating consultant.

e Use signage and visualization of symptoms for all
patients/visitors, as well as patient's education materials
and illustrations of proper hygiene for infection
prevention and symptoms to report.

e Rapid isolation of patients with suspected infection in a
designated exam room or other private areas with the door
closed and providing the patient with a facemask until
more thorough testing can be conducted.

o All staff should adhere to standard precautions.

o Follow hospital action plan for patients that present with
suspected infection.

e Limit the exposure of vulnerable care providers to high
risk patients (fever, respiratory symptoms) and high-risk
areas emergency (ER).

Patient screening for the treatment plan management during
the COVID-19 crisis:

Oncologists agreed that most patients who are getting
treatment are getting it because they need it. So, their
treatment can't be automatically cancelled. We considered the
recommendations of the American Society of Clinical
Oncology (ASCO) [14] and the Saudi National Cancer
Institute COVID-19 Caregiver and Facility Clinical Practice
Guidelines by the Saudi Arabia National Cancer Institute
(SANCI) / Saudi Council for Health Services [12].
Accordingly, all patients' plans were reviewed and each case
was evaluated individually based on different factors
depending on the intent of treatment such as cure, alleviating
symptoms or palliative. Cases were divided as follows:

Outpatient services:

e  Patients with less risk:

We delayed the visit or schedule for patients who are getting
routine follow up and shifted to having virtual consultation
with their treating oncologist. This limited the number of
patients in the oncology clinic which leads to risk
minimization of exposure to COVID19 either to cancer
patients or to the oncology team.

e Patients at higher risk:

Patients currently receiving immune-suppressive treatment,
immunotherapy, radiotherapy and those who have active
cancer and are not in remission.

1- Patients on active chemotherapy/radiotherapy/surgery
were given appointments to visit the hospital on the
assigned day. An official letter from the department as
well as permission from the security department were
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arranged to be sent to them through WhatsApp or
email in case of quarantine.

2- Patients on hormonal therapy had a virtual
consultation with the treating oncologist. The needed
medications were prescribed and entered electronically
on the hospital system, then issued through the
outpatient oncology pharmacy.

3- Patients on oral chemotherapy and/or targeted therapy
had a virtual consultation with the treating oncologist,
then the necessary medications were prescribed
electronically through the hospital system after
clearing the results of all necessary laboratory tests to
avoid drug toxicity or adverse events. This was
followed by issuing the drugs through the outpatient
oncology pharmacy.

Inpatient services:

1- Patients in need for essential admission were admitted
directly to the oncology ward without having to pass
through the emergency department.

2- Patients already admitted were to be reassessed by the
treating oncologist for early discharge once stable
without the need to conduct any further active
interventions. We aimed to minimize their hospital
stay period without compromising the health services
provided. For these patients, the requested drugs to
take home were prescribed on the electronic hospital
system and issued by the inpatient pharmacy.

3- Patients admitted were seen by the treating oncologist
based on the scheduled clinical rounds considering all
the protective measures. It is recommended to
minimize the number of staff doing the actual round as
possible to minimize the risk of infection. Keeping in
mind that the patient should be seen by at least by one
senior oncologist and one junior oncologist.

3. Pharmacy department:

Facilities preparation:
The following were the applied measures in the department of
pharmaceutical services:

Pharmacy staff-related measures [15]:

e Pharmacists were actively involved in the development
and implementation of institutional guidelines related to
COVID-19. For example, infectious disease clinical
pharmacists were actively involved in the development of
Management of Patient Diagnosed with COVID-19
Guidelines and its regular updates based on the Saudi
Ministry of Health COVID-19 Management Guidelines.
They developed different protocols such as covid-19
therapies-dose recommendation for patients with hepatic
and renal impairment protocol and subcutaneous insulin
protocol for diabetes or severe hyperglycemia with
COVID-19 on dexamethasone. The clinical pharmacists
were assigned as an active member of each medical team
taking care of COVID-19 patients mainly in the accident
and emergency (A&E), intensive care units (ICU) and in-
patient isolated words specified for COVID-19 positive
patients. Clinical pharmacists attend the medical COVID-
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19 virtual meetings, follow up the treatment plan, check
for possible drug interaction mainly for patients with
other comorbid diseases and on polypharmacy. They
check the need for dose adjustment based on kidney and
liver function and ensure availability of medications.

e Pharmacists were requested to provide evidence-based
recommendations to healthcare providers and patients
based on international, national and institutional
guidelines: specialized clinical pharmacists in different
specialties such as oncology, ICU, A&E, pulmonology,
hepatology, etc. were responsible to provide all required
evidence-based recommendations and consultations to
healthcare professionals.

e Adapting pharmacy staff shifting hours which increased
the gap of meeting together. This minimized the number
of staff which might be infected in case of breakdown.

e Ensuring implementation of protective measures
recommendations: each area supervisor was responsible
to ensure implementation of protective measures among
the staff and the availability of PPE.

e Minimize the possibility of staff burnout as staff mental
health was a priority by leadership.

e Pharmacists to continue to be extra vigilant and make sure
their patients are receiving the most rational and
appropriate medication management including dose
adjustment, adverse drug reactions, drug interaction
management and drug therapy monitoring: clinical
pharmacists in different specialties continued to follow up
their patients considering all the protection measures
recommendations.

e Pharmacists to collaborate with physicians and nurses to
adopt care principles as best practice such as switching
patients from:

o Short acting to long acting alternative in case of
palliative care such as using long acting analgesics
oral form or patches rather than short acting
analgesics. For example, replacing morphine tablets
with fentanyl patch that cover 72 hours [16].

o Intravenous form to oral or subcutaneous form. For
example, shifting patients on Herceptin or rituximab
from intravenous form to subcutaneous form [17] and
modifying protocols including 5-Fluorouracil (5FU)
to capecitabine oral form based on equivalency
published studies [18].

o Changing immunotherapy regimens frequency e.g.
nivolumab from every two weeks to every 4 weeks
regimen [19] and pembrolizumab from every 3 weeks
to every 6 weeks protocol [20].

o The decision for each patient should be taken based
on individual cases.

e All pharmacists were encouraged to maintain and record
all the interventions during the pandemic [21,22].

e All pharmacists were encouraged to contribute in research
and clinical trials in pandemic situation. Some research is
ongoing already and will be published as soon as
finalized.

Preparation and administration and drug availability
measures:
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Ensuring enough supply of all medications in
collaboration with planning department and suppliers:
head of pharmacy department and head of planning
department were very collaborative having regular
communication to ensure the availability of enough
supply and to avoid drugs shortage.

Implement a list of alternative vendors of essential

medications, medical devices, etc in collaboration with

the planning department and develop strategy related to
shortage.

Applying the Institute for Safe Medication Practice

(ISMP) considerations for automated dispensing cabinets

(ADC) usage during COVID-19 [23]:

Accessing the ADC:

o Disable the fingerprint system and replace it with
username and password.

o Follow the "clean hands" approach, performing hand
hygiene before and after accessing ADC when
removing or filling medications at the cabinet.

o Store a container of the appropriate cleaning
disinfectant nearby to allow those accessing the ADC
to disinfect common touch points.

2. Decreasing traffic and limiting cross-contamination:
Consider temporarily increasing medication PAR
levels (days of stock) to decrease the frequency of
restocking and thereby reduce traffic to the ADC.

o Stock medications in multiple ADC bins with fewer
doses per bin to minimize touch contamination of the
bin by practitioners removing medications.

3. Returning medications:

Never allow medications removed from the ADC to
be returned to the original container. This will
minimize the risk of errors and cross contamination.

o One way return bin should be used for returning
unadministered medications to the pharmacy
(including controlled substances), as long as they
have not entered a patient's room.

4. Maintaining safe practices:

o Maintain a documented independent double check by
another practitioner when removing high alert
medications from ADC.

o Use ADC dispensing alerts to provide practitioners
with critical information about new or unfamiliar
medications.

Patient-related measures:

Establish a call center to reply to patients’ queries: a call
center was established to answer all patients' quires. This
center was covered by clinical pharmacists with extensive
experience in different specialties such as oncology,
hepatology, transplant, hematology and medicine, etc.
Pharmacists to have an active role in clarifying
misconceptions to the public using their expertise and
knowledge [24]. All pharmacists were involved in this
role based on each pharmacist's work location and
expertise.

Provide medications through mailing and home delivery:
an agreement was done with mailing companies to deliver
medications to patients in Riyadh and outside Riyadh. In
some critical situation the medications were delivered by
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volunteered pharmacy staff to avoid delay in critical
drugs. An electronic tracking system has been developed.
This system helps patients and healthcare professionals to
track medication delivery status.

o Implement easy to refill solutions for all out patients as
possible to minimize potential and unnecessary exposure:
this solution was applied to patients with chronic diseases
such as hypertension, diabetes, etc. and stable in their
medications. In such a situation, the treating physician
will contact the patient virtually and then prescribe the
medications electronically for a long time such as 6
months. The pharmacy will mail the patient the stock of
3-6 months based on drug availability. The patient to
request for refill about 2-3 weeks prior to the
consumption of his/her medications without contacting
the physician as no need for a new prescription.

3. DISCUSSION

While we were preparing for our manuscript, few national
and international guidelines about managing oncology
services during COVID-19 as well as experts'
recommendations were published with the same aims and
scopes such as maintaining the best oncology services and
protecting patients and staff. The national guideline is
developed by the Saudi Arabia National Cancer Institute
(SANCD" [12] and the international guidelines are developed
by the American Society of Clinical Oncology (ASCO) [14]
and the European Society of Medical Oncology (ESMO) [25].
The national experts experience and recommendations are
conducted by Jazieh et al and his colleagues [26] and
Alshamrani et al and his colleagues [27]. Comparing our plan
in managing oncology services during COVID-19 with the
national, international and experts' plans, we found that we are
similar to them in all aspects including the leadership plan,
patient management plan and pharmaceutical services plan,
taking into account that each healthcare facility has its own
particular circumstances. The following are some examples
but not limited to: we did the same dividing the oncology
patients to categories based on the intent of treatment, utilizing
the virtual clinics for patients who are stable and not in need to
visit the hospital as patients having oral or subcutaneous
cancer therapy, shifting treatment regimens from intravenous
to oral or subcutaneous alternatives based on equivalency
evidence [17,18], prolonging the regimens frequency based on
the approved safety and efficacy frequencies and doses
[19,20], replacing short acting with long acting formularies in
supportive care [16]. We applied all the protective measures.

We implemented innovative ideas to minimize patients
visits to pharmacy through sending the medications to patients
at home through postal carriers and direct delivery by
volunteers. For staff management plan we aimed to minimize
staff exposure to infection through education, clarifying the
roles and responsibilities and minimize their anxiety and
stress. A stress management clinic was initiated. We had a
great collaboration between hospital leadership, oncology
department, pharmacy department and planning department.

We believe that application of all the above-mentioned
measures lead to prevention of further harm from COVID-19
to our patients and healthcare workers. We had a great support
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from the institution's top leaders and stakeholders to provide
and maintain the best services to oncology patients and to
protect patients and healthcare professionals as well. Staff
were very committed and dedicated to strictly adhere to the
institutional guidelines and recommendations towards the
prevention of COVID 19. Some of the staff stayed away from
their families for few months to prevent them from possible
infection. Oncology patients is a priority to healthcare workers
at PSMMC while managing oncology services.

4, CONCLUSION

Many lessons have been learned during this pandemic
crisis. We were able to provide the best care that were
implemented in a structured and organized process which
improved work flow while keeping staff and patients safe. We
recognized that resources could be better utilized. We have to
revisit the scenarios that we applied and mentioned above in
details. This will minimize the number of patients' visits to the
hospital that will positively impact the patient's quality of life
and minimize costs to the hospital as well as patients.
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