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ABSTRACT

Coronavirus has been shaking the world since 31 December 2019, with its
world-wide pandemic impact since 11 March 2020. Although its impact on
mortality rate against the total incidents is relatively small, the fatality rate
against critical care admission due to the event of ARDS remains relatively high.
The 2019 Coronavirus Disease (COVID-19) has a serious consequence in the
Intensive Care Unit care, which leads to a high demand for more ICU staffs,
isolation rooms, equipment (mainly ventilators). These limitations along with
the recently unavailable definitive treatment require an adapted ICU care
system for the provided services. ICU care should therefore more aimed at
improving the quality of life (patients, families, and staff). This can be done by
providing symptomatic therapy, advance care planning, and end of life / dying
care in an unusual circumstances (isolation). All of these services may refer to
the application of palliative care principles, which have not been extensively
applied in the critical care. This review is aimed to offer application of palliative
care in intensive care in during pandemic with scarce of resources.

INTRODUCTION

The 2019 Novel Coronavirus Disease (COVID-19) is a
highly infectious disease, which leads to a severely acute
respiratory care crisis,!-* and an unpredictable duration to
death.35In 11 March 2020, the World Health Organization
(WHO) has officially declared a pandemic for COVID-19.67
Since the respective period, over hundred thousand of
people in the world are being infected; thousands are
under critical condition and have lost their life.8 In order
to encounter, every countries have been struggling to
extensively lower the rate of transmission and mortality
using different measures depending on population
profile.1.6:9-11

Although the general mortality rate of the disease is
relatively low when compared to the outbreak of other
similar diseases (e.g. SARS and MERS),128 the mortality
rate of these patients under critical conditions and those
that require respiratory assist devices has risen
dramatically.1.2512 There are numerous factors that
contribute in the increase of mortality risk of patients with
coronavirus stains in the Intensive Care Units (ICU), such
as age, comorbid, immune status, disease severity,
pathogenicity, availability of antiviral and its resistance, as
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well as quality of the ICU care in managing these
pandemic.23.56913-17 Therefore, ICU plays a crucial role in
the management of COVID-19 patients in its worst
scenario.2912,13,17

ICU managers should be able to prepare their units to
respond to this pandemic by adapting service capacity
dynamically to the development of outbreak.21318-20 Eyen
though there have been many recommendations on the
managements of COVID-19 issued by several healthcare /
professional associations,?! these cannot always be merely
applicable for every ICU.1.20 During the pandemic, even a
well-prepared ICU will have limitations8 due to the surge
of capacity, scarce resources.2* Both ICU and hospital
managers should guard several fundamental aspects:
development of regulations (policies and
protocols),1131522  coordination  (inter-unit, inter-
hospitals, or higher levels),21314181923  jnfection
prevention and control (IPC),21323 infrastructures
preparedness (building, rooms, isolation area),21323
logistics and stocks availability (equipment,
pharmaceuticals),12131419.23 staffing control (mapping,
distribution, education, evaluation)11318
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Since definitive therapy has not been available,* the care
will be more focused on the treatment of any appearing
symptoms to enhance the quality of life,416 with early
advance care planning,131624 advance directives,2* and
relieving stress (for patients, family, staffs, and
community) taking into account on the wishes of the
patient and family from the early care until ICU discharge
(recovered or died) without neglecting the possibility of
infection exposure during all of the processes.1516.24 Even
though the patients, families, and staff are isolated, the
entire COVID-19 services must be provided with dignity
and respect, that they never feel neglected.16 Therefore,
even the role of palliative care in the intensive care has not
yet been widely applied; its role during COVID-19 care is
considered to be highly regarded.1¢ This review is aimed at
giving recommendations on ICU services with limited
resources in dealing with COVID-19 using a palliative care
approach.

Search methodology

We performed Medline using search terms as ‘COVID-19’
and ‘intensive care’ or ‘pandemic’ and ‘intensive care’ or
‘pandemic’ and ‘palliative care’ or ‘pandemic’ and ‘scarce
of resources’, we emphasis on recent ones, for the
educational narrative review.

Management and coordination

The regulation of care of COVID-19 patients in the ICU
must consist of guidelines of care that cover all aspects,
including criteria for ICU admission, triage, screening,
assessment, re-assessment, laboratory diagnostic
procedures, care plan, advance directives and advance
care plan, education and prognosis sharing to patient and
family.13.14.16.20.24-29 A]] of the above mentioned regulations
should recognize the limitations of staffs, equipment,
pharmaceuticals and supply, physical environment.10.13.20
Task forces in ICU should be supplied with specific tasks
and responsibilities to be plan and to create a solid
command control structure in order to prepare services
under limitations.141819

Under limited resources, coordination between the ICU
internal (departments) and external (local, regional,
national) parties must be executed continuously (Figure
1).13.141819 Internal collaboration is crucial to determine
the allocation of staffs,1318 rooms, ICU equipment,913.14
and other equipment (e.g. tableware, transport)!® to
support the quality of patient care. All units must have a
proper inventory and marking of resources dedicated for
COVID-19 patients, aimed to prevent the spread of
nosocomial infections. Regular ICU reporting (e.g. total
cases, incidences, workloads, other findings) is important
for specific updates and evaluation.121430 Hospital
managers need to understand that staffs and equipment
planned for elective may be more beneficial to contribute
the ICU care 91329 External collaborations become a
necessity to facilitate a patient’s referral process, in spite
of to provide mutual assistance in scarce of
resources.10.13141819 Data sharing can be the basis for
coordination, evaluation, and research to evaluate a
proper care and definitive COVID-19 treatment internally,
locally, or nationally (Box 1).14
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Scarce of Manpower

The lack of ICU staff quantity can be mitigated by delaying
staff leave plans, and increasing the number of effective
full-time working hours, while continuously adjusting the
ratio of required ICU staffs and patients over time.1* Re-
allocation from other units, and external recruitment from
external parties (including recruiting volunteers) may be
done with 12-141830 3 proper trainings and educations in
order to improve competencies on critically ill care.1.12.13.18
Training can also be delivered on an ongoing basis
involving staff for certain activities.31 Mandatory
education or training for all staff are listed in the Box 2.
Restricting their jobs only based on the current
competencies is important to reduce the risk of missed
care.112,18

Human resource managers can participate in developing
policies on risk protection and rewards for staff who
works overtime. Staffs’ immune status, preventing fatigue,
stress, and the spread of infections resulted from
increasing workload and services should always be
regularly evaluated.!415 Any staff should be asked to
report and stay at home if they have developed fever or
any respiratory illness.152232-36

A holistic ICU care requires cooperation of many staff from
various disciplines. To provide a well-coordinated
multidisciplinary service, the role and responsibilities of
each individual, including the team leader.16 However,
under workforce shortage, one division should be able to
take on several responsibilities at the same time adjusted
to workloads and competencies between combination of
responsibilities.143031

Scarce of Equipment, Pharmaceutical, and logistic
During a pandemic, the amount of medical equipment
(particularly for respiratory support), drugs, and other
supplies might not be certainly sufficient. Personal
Protective Equipment (PPE) supplies shall always be
available, otherwise it leads to less strict personal
protection for medical staff.”71213 Under condition of
limited PPE, the hospital must innovate. Modification of
raincoat, plastic boot, plastic helmet or any measures may
protect the best or minimize the risk of infection (Figure
3). Reusable ICU equipment, more specifically mechanical
ventilator equipment should be available. Reusing them
might be the realistic option mainly because they are
expensive and difficult to store, while hospital, or
government-level facilities might have difficulties in
providing these devices. 46.937-39 Inventory and planning of
drugs that are commonly used in ICU services are
necessary.1.21417.22 [n order to prevent shortage of drugs,
pharmacies have to modify some medication procedures
by authorizing certain medical personnel to prescribe
scarce medications.13

Redistribution and storage of the equipment either inter
or intra hospital have to be well planned.121319 The
equipment in this scenario is not only limited to what is
available at the ICU, but also tableware, equipment for
medical treatment that requires sterilization, linen and
other so that these equipment will receive special
treatment to prevent transmission of infection to other
people.1322An alternative methods such as anesthetic
ventilators, high-flow nasal cannula oxygenation, and non-
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invasive positive pressure ventilation for certain patients
may be considered to increase availability.12.13.23

Scarce of ICU isolation rooms

An ideal room assigned for airborne diseases need to have
negative air pressure, antechamber, and sufficient lighting
and ventilation.21940 However, such a room is unlikely
available in a great number. ICU manager can look the
possibility to extend ICU services outside the ICU walls to
respond to the overcapacity by transforming other areas
in the hospital as remote / mobile ICU.21319 In order to
manage critical care outside ICU, mobile equipment
(oxygen cylinders, portable monitors, suction, and
ventilators) have to be prepared, and if possible,
connectors may be used for one wall-port for some
equipment (multi-patient regulators),1319 Whenever
possible, the use webcams may improve monitor patients
remotely (conditions, vital signs, and ventilator), so that
medical personnel do not need to be exposed for a long
time.1319

When the number of patients is tremendously increased, it
is possible to evacuate the non-infected to other areas in
the hospital or refer them to other hospitals.21319 41
Modification of the post anesthesia care unit area is a top
priority as a remote ICU, coronary care units, transforming
high-dependency beds into ICU, re-opening previously
closed area, or perhaps remodeling a general inpatient
ward for a remote ICU.121319 Managers need to consider
the ability to further expand the area should the number
of patients is consistently increased.21213.19 To reduce the
risk of developing new infection chains, expansion of
remote ICU should be in a centralized area, taking into
account equipment availability, the competence the
working staff, and the area nearby the ICU.12.13,19.40

The “lockdown approach” system may be used to prevent
development of new infection chain clusters.13 This allows
every COVID-19 patient will be managed in a specified
area from the admission until hospital discharge.!3.16.24
This lockdown approach might be a better option rather
than moving patient into a non-standard isolation room in
a general ICU, which may increase the risk in developing a
new infection clusters by at least the general inpatient
ward staff and the ICU staff.12 In this approach, opening
and closing the area should be controlled in timely
manner.” If the patients should be importantly carried out
for diagnosis to determine further medical therapy,
transport process must be planned to consider specific
routes aiming to minimize exposures, and followed by
decontamination of pathway and equipment.42 Zonation
and split rooms for suspected patients also should not be
overlooked.10.1213.19 [f the isolation area does not allow to
manage one room-one bed for patient placements,!340 a
separation at a distance of least 1-meter with a barrier and
ventilation is necessary to reduce the risk of cross-
contamination between patients.2.10.12

Palliative care

The primary objective of care for COVID-19 patients in this
critical condition is to provide holistic care from
symptomatic therapy as well as treatments of comorbid
condition,z35616 improvement of quality of life,24 stress
coping for both patients and relatives caused directly by
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the diseases or isolation to control disease transmission,
advance care planning,131624 and advance directives,16.24
spiritual needs,24 to care after death.151624 Both advance
directive and advance care planning are excellent method
to be prepared at ICU admission,®13.16 yet very beneficial
when relatives are not allowed for close contact especially
under highly urgent condition, 1213.1624 considering the
rapid deterioration in COVID-19 patients with acute
respiratory distress syndrome (ARDS).

Palliative care principles to manage arising symptoms,
with theoretical considerations for clinical and laboratory
findings, and assessments and re-assessments by
multidisciplinary staff.151624 Treatment and care for
infected patients who are dying must also be well carried
out for critically non-infected patients who may also suffer
from preventive measures such as isolation because they
may receive benefit from palliative care.16.24 This principle
encouraged patients, relatives, and those who may feel
overburdened and may experience moral distress need to
receive continuing optimal care support.1516 As they may
develop several clinical responds, such elderlies, frail
patients, and/or patients with underlying chronic or
severe illness require a unique skill and should receive
greater attention in palliative care than younger and
healthier population.3.16

ICU Care

The COVID-19 ICU care under the absence of definitive
treatment should follow protocols to improve quality and
safety even with scarce of resources. 151621 Screening and
ICU triage are subsequently performed to determine the
severity of the disease and the placement of patients into
the suspect group, or the confirmed COVID-19
group.>9.131620.24¢ These methods are used in conjunction
with implementation of ICU admission and discharge
criteria under a priority scale. All patients on the signs of
respiratory illness, including fever (= 38C) and cough, or
shortness of breath should be assessed and reassessed
(twice daily, at least).45

During a limited resources, triage will is more desirable to
be performed for those who benefit the most, ‘first come
first served’ principle intervention should only be
performed for (a) patients who have high survival chance,
(b) those who requires advanced equipment; and (c) those
who need extensive staff or hospital resources.1620.28.29,43-
45 Criteria for COVID-19 triage plan in the ICU has been
detailed elsewhere.*¢ If the need for ICU resources surpass
its availability, determination of ICU admission and triage
needs to be stricter.13.1940 Elderly patients with end-stage
chronic diseases with repeated exacerbation will be more
beneficial with palliative care management.39.16.20.24
Figure 2 provides an algorithm for management of COVID-
19 pandemic in the ICU with palliative care approach
under scarce of resources. %13 Screening and triage at the
ICU should be performed by well protected staff from a
suggested distance (at least 1-meter away) from the
patient.1012 |t is important to ensure that the patient has
already been tested for COVID-19 according to
surveillance policy. 4637-39 Most importantly, all activities
in dealing with COVID-19 must always adhere IPC
principle throughout care by prioritizing the safety of the
non-infected from the infected ones.”1223 PPE must be
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properly used at all times, decontamination must be
carried out as soon as possible as standard, and isolation
must be performed not only to infected patients, but also
to devices that have been used by infected patients to
prevent exposure to infection.212.13.23,40

Sufficient explanation should be given to patients and
family at ICU admission about diagnosis, care plans,
isolation, possible interventions, complications, prognosis,
rapid deterioration, mortality, as well as limitations of
resources (e.g. ventilators and isolations).2922.2340 Based
on the information, staff can subsequently describe the
advance care planning, and explain that it will always be
adjusted from the regular findings of each caregiver from
the multidisciplinary team. Patent and family may to
discuss the acceptable or non-acceptable therapy,
including to provide advance directives to withhold or
withdraw therapy (e.g, intubation or other invasive
actions), or decline resuscitation.l6 They can express
hopes and unique needs in dealing with the given
information,1516 and must understand from at the earliest
thatin critical conditions, a ventilator may not be available,
and the ICU is only able to provide the best help the best
possible without the device if the referral process cannot
be carried out.13.23

Furthermore, it is important to provide mental and
spiritual support to patients and families who experience
moral distress in dealing with recently incurable disease
that must be isolated.1422 Care team must be able to
communicate with families if their expectations in the
critical conditions and near-death processes cannot be
carried out like non-isolated patients.!> Above all, ICU
manager should ensure all activities on the COVID-19
patients are performed with dignity and respect even
though they are in isolation due to highly infectious
diseases.1.24

To prevent transmission, families should not have physical
contact with the patients since they are admitted to the
isolation room to the ICU discharge (either dead or life),240
or after being confirmed non-infected.1323 In general ICU
care, families may witness or provide spiritual support to
dying patients, but this does not apply to COVID-19
patients.#637-39 Thus, the potential "good-bye moment"
and other supports needs to be provided since the
beginning of the patient entering ICU isolation.1647-50 The
use of HIT can help families to "meet" patients without
making physical contact (depending on the local
regulation).

Critically ill patients in the group of suspected should be
separated from patients in the group of confirmed in a one-
to-one rooms while waiting for laboratory
confirmation.101323 [f single rooms are not available,
cohorting patients with suspected or confirmed COVID-19
can be an alternative. But suspected or confirmed patients
should not be placed next to immunocompromised
patients.1219.2340 Following confirmation, the confirmed-
negative COVID-19 patients should be transferred to the
general (non-isolated) ICU, while the confirmed-positive
patients are transferred to the room with the same
case.212,23,40

One of the most frequent questions to address in the care
of patients with highly infectious diseases is whether or
not the patient will be resuscitated,®13.16 especially if the
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used PPE is not standard.!3 From the ethical perspective,
medical treatment cannot be carried out only with the
support of advanced directives.l¢ Futile treatment
judgment may be a reason for refusing medical treatment,
but only if the local medico legal allow such concept.

All the medical producers must be performed at the
bedside to minimize transport of infected or potentially
infected patients to other areas of the hospital. Every task
should be executed only by skilled/trained personnel.
High-risk procedures should be used only for those who
need for optimum care. Generally, aerosol-generated
procedures during endotracheal intubation, bag mask-
ventilation (BMV), and cardiopulmonary resuscitation
(CPR) can transmit the disease to the providers.132123 [f
bag-valve mask ventilation needs to be done, two-rescuer
need to perform this in order to seal the mask while
providing positive pressure ventilation adequately.12.13.23
HEPA filtration should be equipped on BMV and other
aerosol generating equipment.1,2.12,13,23

In line with the etiology of COVID-19 with the risk of
severe acute respiratory diseases,2140 the management of
mechanical ventilation ventilator support and rescue
therapies becomes the main concern for medical
treatment that hospital staff needs to prepare for inspired
oxygen and positive end-expiratory pressure, several
mechanical ventilation modes, prone positioning
ventilation, and ECMO if possible..121323 Protocols of
mechanical ventilation may follow the general care
protocol of patients with respiratory failure and depends
on the patient's profile, severity, and other
complications.515 The ICU staff must avoid disconnection
of ventilator circuit. Before disconnected, ventilator
should be on a “Standby” mode. .12 The staff needs to stay
away from respiratory secretions, splashes of respiratory
secretions, wear Venturi masks, and avoid diluted
drugs.1213.23 [n addition, the closed suction system should
be preferred if available. 12.13.23

These procedures should be performed in an airborne
infection isolation room by well-protected
personnel.101223 Also, the room should be disinfected
following the procedure.13 Scarce resources, should not an
excuse for not performing resuscitation for COVID-19
patients. A creative modification of PPE to the safest
possible, and the recommendation of procedures is
preferable to overcome limitations.16

Monitoring of patients in isolated room should be adjusted
with the safety principle for both patients and staff. Video
monitoring can be a useful alternative for direct
monitoring to prevent direct contact. Slave monitors
outside the room can be used for observing vital signs,
electrocardiogram, etc. Assessments and procedures need
to be integrated to optimize nursing contact and ensure
efficiency (i.e, vital signs, position changes, bathing,
etc.).28.295152

Transport out of the isolation room is only performed, in
case it is impossible to conduct the medical procedure at
the bedside. Special routes for infected patients should be
prepared, coordination must be carried out with the
destination area, security and other areas where the
patient will pass, to clear the transport route, and then
decontaminate the route according to IPC guidelines.?.2942
If it is not possible, patients must be protected/covered
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properly during the transport.7.2329 When transporting
with an ambulance, family members should not be in the
same transport vehicle. Ambulance driver should be
isolated from the patient compartment otherwise outside
air vents in the driver area should be opened, and rear
exhaust ventilation has to be turned on to the highest
setting. A negative pressure gradient will be created with
this concept.14:20.53

Summary

Pandemics of COVID-19 alert the ICU across the world. In
order to avoid the prepare this pandemic disease, planning
and coordination need to be performed thorough fully.
Lack of staff, PPE, equipment, infrastructures,
pharmaceuticals and logistics could be prevented by a
proper planning and modification of protocols based on
the scarce resources. Creativity and modifications as well
as a prepared care management play important role in this
scene. However, since the primary aims of ICU care for
COVID-19 is recently to treat any arising symptoms,
improve quality of care, while still involving patient and
family to the care plan based on their unique needs,
therefore palliative care principles give a great benefit
despite the risk of infectious disease. Early advance
directives may also prepare for the possibility of a rapid
deterioration as found in many critically ill COVID-19
patients.

REFERENCES

1. Wujtewicz, M., Dylczyk-Sommer, A., Aszkietowicz, A.,
Zdanowski, S., Piwowarczyk, S., & Owczuk, R. (2020).
COVID-19-what should anaethesiologists and
intensivists know about it? Anaesthesiology intensive
therapy, 52(1), 34-41.
https://doi.org/10.5114/ait.2020.93756

2. Maves, R. C, Jamros, C. M,, & Smith, A. G. (2019).
Intensive care unit preparedness during pandemics
and other biological threats. Critical care clinics,
35(4), 609-618.
https://doi.org/10.1016/j.ccc.2019.06.001

3. Huang, C, Wang, Y,, Lj, X, Ren, L,, Zhao, ], Hu, Y,, .. &
Cheng, Z. (2020). Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. The
lancet, 395(10223), 497-506.
https://doi.org/10.1016/S01406736(20)30183-5

4. Adhikari, S. P, Meng, S, Wy, Y. ], Mao, Y. P, Ye, R. X,
Wang, Q. Z, .. & Zhou, H. (2020). Epidemiology,
causes, clinical manifestation and diagnosis,
prevention and control of coronavirus disease
(COVID-19) during the early outbreak period: a
scoping review. Infectious diseases of poverty, 9(1), 1-
12. https://doi.org/10.1186/s40249-020-00646-x

5. Cantan, B, Luyt, C. E, & Martin-Loeches, 1. (2019,
August). Serious Infections in the ICU: Evolving
Concepts in Management and Prevention: Influenza
Infections and Emergent Viral Infections in Intensive
Care Unit. In Seminars in respiratory and critical care
medicine (Vol. 40, No. 4, p. 488). Thieme Medical
Publishers. https://dx.doi.org/10.1055%2Fs-0039-
1693497

197 Systematic Reviews in Pharmacy

10.

11.

12.

13.

14.

15.

16.

17.

Bedford, ]., Enria, D., Giesecke, ], Heymann, D. L.,
Ihekweazu, C., Kobinger, G, ... & Ungchusak, K. (2020).
COVID-19: towards controlling of a pandemic. The
Lancet, 395(10229), 1015-1018.
https://doi.org/10.1016/S0140-6736(20)30673-5
In: Infection Prevention and Control of Epidemic- and
Pandemic-Prone Acute Respiratory Infections in Health
Care. Geneva2014.

World Health Organization. Coronavirus disease
(COoVID-2019) situation reports.
https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/situation-reports/. Published
2020. Accessed2020.

White, D. B, & Lo, B. (2020). A framework for
rationing ventilators and critical care beds during the
COVID-19 pandemic. Jama, 323(18), 1773-1774.
https://doi.org/10.1001/jama.2020.5046

Parker, ], & White, S. M. (2006). Preparedness of
intensive care units in south-east UK for influenza
pandemic. British journal of anaesthesia, 96(6), 805-
806. https://doi.org/10.1093/bja/ael090
Magnusson, R. S., McGrady, B., Gostin, L., Patterson, D.,
& Abou Taleb, H. (2019). Legal capacities required for
prevention and control of noncommunicable
diseases. Bulletin of the World Health Organization,
97(2), 108.
https://dx.doi.org/10.2471%2FBLT.18.213777
Gabriel, L. E., & Webb, S. A. (2013). Preparing ICUs for
pandemics. Current Opinion in Critical Care, 19(5),
467-473.
https://dx.doi.org/10.1097/MCC.0b013e328364d64
5

Manuell, M. E,, Co, M. D. T, & Ellison III, R. T. (2011).
Pandemic influenza: implications for preparation and
delivery of critical care services. Journal of intensive
care medicine, 26(6), 347-367.
https://doi.org/10.1177%2F0885066610393314
Joynt, G.M,, Loo, S., Taylor, B. L., Margalit, G., Christian,
M. D, Sandrock, C., .. & Sprung, C. L. (2010).
Coordination and collaboration with interface units.
Intensive care medicine, 36(1), 21-31.
https://doi.org/10.1007/s00134-010-1762-3
Richards GA, Sprung CL, (2010). European Society of
Intensive Care Medicine's Task Force for intensive
care unit triage during an influenza epidemic or mass
d. Chapter 9. Educational process. Recommendations
and standard operating procedures for intensive care
unit and hospital preparations for an influenza
epidemic or mass disaster. Intensive Care Med. 36
Suppl 1:570-79.

Curtis, J. R, Kross, E. K., & Stapleton, R. D. (2020). The
importance of addressing advance care planning and
decisions about do-not-resuscitate orders during
novel coronavirus 2019 (COVID-19). Jama, 323(18),
1771-1772.
https://doi.org/10.1001/jama.2020.4894

Covid, C. D. C., & Team, R. (2020). Severe outcomes
among patients with coronavirus disease 2019
(COVID-19)—United States, February 12-March 16,
2020. MMWR Morb Mortal Wkly Rep, 69(12), 343-346.

Vol 11, Issue 7, July-Aug 2020



Helmi et al. / Management of COVID-19 Pandemic in the Intensive Care under Scarce of Resources with Palliative care Approach

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

198

Christian, M. D., Devereaux, A. V. Dichter, ]. R,
Rubinson, L., & Kissoon, N. (2014). Introduction and
executive summary: care of the critically ill and
injured during pandemics and disasters: CHEST
consensus statement. Chest, 146(4), 8S-34S.
https://doi.org/10.1378/chest.14-0732

Hick, J. L., Christian, M. D., & Sprung, C. L. (2010). Surge
capacity and infrastructure considerations for mass
critical care. Intensive care medicine, 36(1), 11-20.
https://doi.org/10.1007/s00134-010-1761-4
Christian, M. D., Joynt, G. M., Hick, ]. L., Colvin, ]., Danis,
M., & Sprung, C. L. (2010). Chapter 7. Critical care
triage. Intensive Care Medicine, 36, 55-64.

Alhazzani, W., Mgller, M. H., Arabi, Y. M., Loeb, M,,
Gong, M. N,, Fan, E,, ... & Du, B. (2020). Surviving Sepsis
Campaign: guidelines on the management of critically
ill adults with Coronavirus Disease 2019 (COVID-19).
Intensive Care Medicine, 1.
https://dx.doi.org/10.1007%2Fs00134-020-06022-
5

Sandrock C, (2010). European Society of Intensive
Care Medicine's Task Force for intensive care unit
triage during an influenza epidemic or mass d.
Chapter 4. Manpower. Recommendations and
standard operating procedures for intensive care unit
and hospital preparations for an influenza epidemic
or mass disaster. Intensive Care Med. 36 Suppl 1:S32-
37.

Daugherty, E. L., Branson, R. D. Deveraux, A, &
Rubinson, L. (2010). Infection control in mass
respiratory failure: preparing to respond to H1IN1.
Critical care medicine, 38, e103-e109.
https://dx.doi.org/10.1097 /CCM.0b013e3181c6697
a

Fausto, ]J., Hirano, L., Lam, D. Mehta, A, Mills, B,
Owens, D., ... & Curtis, J. R. (2020). Creating a palliative
care Inpatient Response plan for COVID19-the UW
medicine experience. Journal of Pain and Symptom
Management.
https://doi.org/10.1016/j.jpainsymman.2020.03.02
5

Snyder, L. (2012). American College of Physicians
ethics manual. Annals of Internal Medicine,
156(1_Part_2), 73-104.
https://doi.org/10.7326/0003-4819-156-1-
201201031-00001

Bosslet, G. T., Pope, T. M., Rubenfeld, G. D., Lo, B,
Truog, R. D, Rushton, C. H,, ... & Ay, D. H. (2015). An
official ~ ATS/AACN/ACCP/ESICM/SCCM  policy
statement: responding to requests for potentially
inappropriate treatments in intensive care units.
American Journal of Respiratory and Critical Care
Medicine, 191(11), 1318-1330.
https://doi.org/10.1164 /rccm.201505-0924ST
Orzalesi, M. M., & Cuttini, M. (2011). Ethical issues in
neonatal intensive care. Annali dell'Istituto superiore
di sanita, 47,273-277.

Nates, J. L., Nunnally, M., Kleinpell, R., Blosser, S,
Goldner, ]., Birriel, B, ... & Sprung, C. L. (2016). ICU
admission, discharge, and triage guidelines: a
framework to enhance clinical operations,
development of institutional policies, and further

Systematic Reviews in Pharmacy

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

research. Critical care medicine, 44(8), 1553-1602.
https://doi.org/10.1097/CCM.0000000000001856
Task Force of the American College of Critical Care
Medicine, Society of Critical Care Medicine. (1999).
Guidelines for intensive care wunit admission,
discharge, and triage. Crit Care Med, 27(3), 633-638.
Nap, R. E,, Andriessen, M. P., Meessen, N. E., dos Reis
Miranda, D., & van der Werf, T. S. (2008). Pandemic
influenza and excess intensive-care workload.
Emerging infectious diseases, 14(10), 1518.
https://dx.doi.org/10.3201%2Feid1410.080440
Devereaux, A. V., Tosh, P. K, Hick, J. L., Hanfling, D,,
Geiling, ], Reed, M. ], .. & Dichter, J. R. (2014).
Engagement and education: care of the critically ill
and injured during pandemics and disasters: CHEST
consensus statement. Chest, 146(4), e118S-e133S.
https://doi.org/10.1378 /chest.14-0740

Bennett, R., & Proudfoot, J. (2016). What does the staff
think? Factors associated with clinical staff
perceptions of what constitutes high-quality dying
and death at a tertiary pediatric hospital. Journal of
hospice and palliative nursing: JHPN: the official
journal of the Hospice and Palliative Nurses
Association, 18(5), 470.
https://dx.doi.org/10.1097%2FNJH.000000000000
0278

Edwards, M. (2010). Research review. Burnout
syndrome in critical care nursing staff. Dynamics
(Pembroke, Ont.), 21(1), 8-9.

Gesme, D. H, Towle, E. L, & Wiseman, M. (2010).
Essentials of staff development and why you should
care. Journal of Oncology Practice, 6(2), 104-106.
https://ascopubs.org/doi/full/10.1200/jop.091089
Malloy, P., Ferrell, B. R,, Virani, R, Uman, G., Rhome, A.
M., Whitlatch, B., & Bednash, G. (2006). Evaluation of
end-of-life nursing education for continuing
education and clinical staff development educators.
Journal for Nurses in Professional Development, 22(1),
31-36.

Wee, B. L., Coleman, P. G, Hillier, R., & Holgate, S. T.
(2008). Death rattle: its impact on staff and
volunteers in palliative care. Palliative medicine,
22(2), 173-176.
https://doi.org/10.1177%2F0269216307087146
Guo, Y. R, Cao, Q. D., Hong, Z. S, Tan, Y. Y., Chen, S. D,,
Jin, H. ], ... & Yan, Y. (2020). The origin, transmission
and clinical therapies on coronavirus disease 2019
(COVID-19) outbreak-an update on the status.
Military Medical Research, 7(1), 1-10.
https://doi.org/10.1186/s40779-020-00240-0

Park, M., Thwaites, R. S., & Openshaw, P. ]. (2020).
COVID-19: lessons from SARS and MERS. European
Journal of Immunology, 50(3), 308.
https://dx.doi.org/10.1002%2Feji.202070035

Yen, M. Y, Schwartz, ], Chen, S. Y, King, C. C,, Yang, G.
Y, & Hsueh, P. R. (2020). Interrupting COVID-19
transmission by implementing enhanced traffic
control bundling: Implications for global prevention
and control efforts. Journal of Microbiology,
Immunology, and Infection, 53(3), 377.
https://dx.doi.org/10.1016%2Fj.jmii.2020.03.011

Vol 11, Issue 7, July-Aug 2020



Helmi et al. / Management of COVID-19 Pandemic in the Intensive Care under Scarce of Resources with Palliative care Approach

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

199

Bouadma, L., Lescure, F. X,, Lucet, ]. C., Yazdanpanah,
Y., & Timsit, J. F. (2020). Severe SARS-CoV-2
infections: practical considerations and management
strategy for intensivists. Intensive care medicine,
46(4), 579-582. https://doi.org/10.1007/s00134-
020-05967-x

Kucharski, A. ], Russell, T. W., Diamond, C,, Liu, Y.,
Edmunds, ], Funk, S, .. & Davies, N. (2020). Early
dynamics of transmission and control of COVID-19: a
mathematical modelling study. The lancet infectious
diseases. https://doi.org/10.1016/S1473-
3099(20)30144-4

Liew, M. F,, Siow, W. T, Yau, Y. W,, & See, K. C. (2020).
Safe patient transport for COVID-19. Critical Care,
24(1), 1-3. https://doi.org/10.1186/s13054-020-
2828-4

Ferrell, B. R, Twaddle, M. L., Melnick, A., & Meier, D. E.
(2018). National consensus project clinical practice
guidelines for quality palliative care guidelines.
Journal of palliative medicine, 21(12), 1684-1689.
https://doi.org/10.1089/jpm.2018.0431

Haverkate, ., van Delden, |. ., van Nijen, A. B,, & van
der Wal, G. (2000). Guidelines for the use of do-not-
resuscitate orders in Dutch hospitals. Critical care
medicine, 28(8), 3039-3043.

Luckett, A. (2017). End-of-life care guidelines and
care plans in the intensive care unit. British Journal of
Nursing, 26(5), 287-293.

Swiss, A. 0. M. S. (2020). COVID-19 pandemic: triage
for intensive-care treatment under resource scarcity.
Swiss medical weekly, 150, w20229.
https://doi.org/10.4414/smw.2020.20229

Althabe, M., Cardigni, G., Vassallo, ]. C., Allende, D.,
Berrueta, M., Codermatz, M,, ... & Orsi, M. C. (2003).
Dying in the intensive care unit: collaborative
multicenter study about forgoing life-sustaining
treatment in Argentine pediatric intensive care units.
Pediatric Critical Care Medicine, 4(2), 164-169.
https://doi.org/10.1097/01.PCC.0000059428.08927
A9

Beernaert, K., Smets, T., Cohen, ], Verhofstede, R.,
Costantini, M., Eecloo, K, .. & Deliens, L. (2017).
Improving comfort around dying in elderly people: a
cluster randomised controlled trial. The Lancet,
390(10090), 125-134.
https://doi.org/10.1016/S0140-6736(17)31265-5
Buchman, T. G, Cassell, ], Ray, S. E, & Wax, M. L.
(2002). Who should manage the dying patient?
Rescue, shame, and the surgical ICU dilemma. Journal
of the American College of Surgeons, 194(5), 665-673.
Chan, R.]., Webster, ]., & Bowers, A. (2016). End-of-life
care pathways for improving outcomes in caring for

Systematic Reviews in Pharmacy

51.

52.

53.

54.

the dying. Cochrane Database of Systematic Reviews,
(2).
https://doi.org/10.1002/14651858.CD008006.pub4
Curtis, J. R., & White, D. B. (2008). Practical guidance
for evidence-based ICU family conferences. Chest,
134(4), 835-843. https://doi.org/10.1378/chest.08-
0235

Neumar, R. W, Shuster, M., Callaway, C. W., Gent, L. M,,
Atkins, D. L., Bhanji, F,, ... & Kleinman, M. E. (2015).
Part 1: executive summary: 2015 American Heart
Association guidelines update for cardiopulmonary
resuscitation and emergency cardiovascular care.
Circulation, 132(18_suppl_2), S315-S367.
https://doi.org/10.1161/CIR.0000000000000252
Ross, S. W,, Lauer, C. W,, Miles, W. S., Green, ]. M,
Christmas, A. B., May, A. K,, & Matthews, B. D. (2020).
Maximizing the calm before the storm: tiered surgical
response plan for novel coronavirus (COVID-19).
Journal of the American College of Surgeons.
https://doi.org/10.1016/j.jamcollsurg.2020.03.019

Vol 11, Issue 7, July-Aug 2020



Helmi et al. / Management of COVID-19 Pandemic in the Intensive Care under Scarce of Resources with Palliative care Approach

Box 1. The role of HIT

Collaboration, coordination, evaluation, and research.
Automatic re-stock system.

External staff recruitment.

Referrals and evacuations.

Distanced online consultations.

View and hear patient and monitor remotely.
Scientific resources.

Video communication between patient and family.

Long distance education and training or teleconferences.

Box 2. Mandatory knowledge to work in ICU during
pandemic

Regular ICU care and protocols:

ICU screening and triage

Frequent ICU care and monitoring

ICU structure, command and control

The use of ICU devices

Emergency care for patients with COVID-19
Crisis management and control

Legal documents, forms

Palliative care:

Patients and family care with dignity and respect despite
the nature of infection

Patients and family involvements

Unique needs

Early advance care planning

Early advance directives

Signs of distress, traumatic grief, psychosocial
Self-health monitoring

Personal Hygiene

Preventing fatigue,

Coping with pandemic-related stress

Infection prevention and control

Personal protective equipment principles
Procedures with high risk of disease transmission
Management and disposal of any contaminated items
Isolation, zonation protocols

Care to the deceased of COVID-19

Health information and technology

Data collection and reporting

Alert signs or specific warning signs
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Figure 1. ICU and hospital management during COVID-19 pandemic
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Figure 2. Intensive care management of COVID-19 pandemic with palliative care approach under scarce of resources
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Figure 3. Modifications of PPE. Panel A: the use of raincoats and cleaning boots as PPE. Panel B: the glass box during airway management. Panel C: the use of
plastic during airway management.
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