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Abstract

A high number of fatalities can occur during major disasters or during events like the COVID-19 pandemic. In a natural
disaster, the dead must be removed from disaster sites while rescue work is in progress; otherwise, the health and safety of
the community are threatened. The COVID-19 pandemic is analogous to a natural disaster with mass casualties where the
disaster sites are hospitals with morgues that are overwhelmed. As the number of the deceased rise rapidly and hospital
morgues are at their full capacity, hospitals use what is called a Body Collection Point (BCP). BCP is defined as a temporary
refrigeration unit used to store decedents until transport is arranged. Decedents should always be handled in a manner denot-
ing respect, and provisions and management of resources should be properly mobilized to ensure this. Contingency plans
must be created to prepare for worsening of the disaster that further overwhelms the capacity of the health care systems.
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Introduction

A considerable number of fatalities might occur during a
major disaster or events such as the COVID-19 pandemic.
When it becomes necessary to remove dead bodies from
disaster sites because rescue work is in progress and the
health and safety of the community are threatened, or where
the hospital morgues are at full capacity, specific procedures
must be followed [1]. In those situations, both communica-
tion and transportation may be disrupted. Therefore, it is
important that action be taken to ensure the safe handling
and storage of decedents until the appropriate or designated
personnel can respond. In the event of a major disaster, it
may be several days before the dead can be collected and
processed by the Office of Medical Examiner (OME).
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Management of casualties

The first step is to locate the deceased. In cases of major
disaster, safe removal of the decedent is paramount. If safe
removal is not possible because of structural damage or
debris, the area should be marked, preferably via a spray-
painted arrow clearly denoting the location of a decedent. If
the body or body parts can be removed, then body-wrapping
procedures are initiated before taking it to the fatality collec-
tion area. Examples of fatality collection areas are cement
parking structures, covered areas, nearby parks, etc., which
are all placed in areas separate from the supplies (i.e., body
bags, disinfectants, indelible markers)—adequate amount of
supplies should be kept on hand in anticipation of several
possible fatalities. Infection control precautions must be
always followed, for example using rubber or heavy-duty
leather gloves, facemasks, and protective clothing such as a
plastic apron. Hand-washing with antiseptic solution after
handling decedents is essential [1, 2].

Personal effects must not be removed from the decedent
at any time since keeping these effects with the decedent
may help with identification. The body must be secured in
a plastic or vinyl body bag. If a body bag is not available,
the body may be wrapped in a plastic sheet approximately
4 feet X 10 feet (1.20 mx 3 m X 0.25 mm in thickness):
the body is placed in the center of the sheet and secured
in such a manner that fluids are contained. The sheet
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wrapping is secured around the body using a rope. It is
important to avoid disfiguring the body when securing the
rope and essential to avoid tying the rope tightly about the
face as it may disfigure thus making identification efforts
difficult. Moreover, rope tied tightly around the face is
disrespectful to the decedent [1, 2].

To complete identification, a tag or label must be
attached to the body with as much information as possible.
This information should include the following: identifica-
tion of the body performed by visual recognition (if identi-
fied, when and by whom) or by available documentation
(e.g. driver’s license); details of body discovery (address,
location, position and date and time found); valuables and
personal effects found with the body (e.g. clothing, wrist-
watch, jewelry); name and phone number of the person
filling out the tag; type of contamination if any; and other
casualties (living and dead) found nearby. Upon comple-
tion of the tag or label, each body must be placed in a
separate disaster pouch or in plastic as described above
and tied securely to prevent unwrapping. A second tag
is attached with the information above to the outside of
the body bag. If personal effects are found and thought to
belong to a body, there is no guarantee of ownership, and
thus personal effects must be placed in a separate container
[1,2].

Once the body has been properly tagged, it should be
moved to a cool location, preferably with refrigeration.
Bodies should never remain exposed to extreme heat or
direct sunlight. The putrefaction process is both tempera-
ture- and exposure-dependent. Environmental temperature
makes a significant difference in the speed of putrefaction.
Table 1 shows an approximated putrefaction time scale
dependent on temperatures and weather conditions which
naturally can vary in different geographic locations [3].
All bagged bodies must be moved to the fatality collec-
tion area which must have security established to prevent
looting of personal effects. A record must be kept with the
number of bodies and location of each one of them.

Table 1 Speed of putrefaction of exposed human remains

Summer Winter
Facially identifiable Day 1 Day 5
Bloating Day 2 Day 2-6
Putrefaction/external maggots Day 3 Day 3-10
Collapse of face and abdomen/inter- ~ Day 4-8 Week 2-3
nal maggots

Skeletonizing Week 2 Week 3+
Dismemberment Week 3 + Week 6+
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Fig. 1 Hospital morgue at its full capacity (Dr. Rapkiewicz personal
archives)

COVID-19 pandemic casualties

The current pandemic of COVID-19 has turned into a
mass casualty disaster of biological origin. COVID-19
is caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), classified under hazard group-3
(HG3) pathogen by the Advisory Committee on Dangerous
Pathogens (ACDP) [4]. Morgues are easily overwhelmed
by a sudden surge in the number of dead bodies without
any disposal plan in place [5, 6]. The COVID-19 pan-
demic has created such an event, rendering morgues inad-
equate at heights of the crisis. Cohabitants of those who
are deceased are understandably unwilling to handle the
decedent out of fear of contracting the disease. These and
other challenges have resulted in the current pandemic
taking on similarities to a natural environmental disas-
ter where bodies require burial in mass graves [7]. The
emotional suffering of decedent family members is only
magnified by poor recordkeeping, resulting in an uncertain
disposal location.

As the COVID-19 pandemic became a disaster with
mass casualties, [8] even in countries where mass dis-
asters are infrequent, communities found themselves
overwhelmed with COVID-19 deaths. Before any crisis
overwhelms first responders and resources, an emergency
response plan must be established and activated early to
ensure proper sanitation measures while handling the bod-
ies for storage, as well as pre-processing prior to cremation
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or burial. Preparedness helps to avoid undignified manage-
ment of bodies. When the number of deceased rises rap-
idly and the hospital morgues are at full capacity as shown
in Fig. 1, hospitals use what is called a Body Collection
Point (BCP). BCP is defined as a temporary refrigeration
unit used to store decedents until transport is arranged
(Figs. 2, 3, 4 and 5). BCPs allow a hospital to store a larger
number of decedents until they can be released to funeral
homes or until the OME takes possession. The purpose
of a BCP is to emergently decompress hospital morgue
systems and provide the facility time to respect the wishes
of a decedent’s family [9]. Our own institution, located in
the New York metropolitan area, had nearly doubled the
number of deceased patients during the COVID-19 pan-
demic, rising from 521 in 2019 up to 913 in 2020, with a
peak in the month of April.

Management of the BCP is the responsibility of the hos-
pital that cared for and declared death of the decedent or
that received a body from the field. In a disaster such as that
created by the pandemic, the BCP is considered an extension
of the hospital’s morgue. As such, the hospital takes respon-
sibility for transportation of the deceased from patient care
areas to the BCP. The hospital also takes responsibility for
notifying families of the death and facilitates arrangements
for final disposition. A morgue census for all cases stored in
the BCP must be meticulously maintained. Hospitals must
monitor refrigeration truck fuel levels as well as the temper-
ature inside the BCP to ensure that storage remains within
37-44 °F (3-7 °C) range. Electricity, shelving, and body lifts
also fall under hospital responsibilities.

Fig.2 Tents used as BCP
placed in Central Park, New
York City during the 2020
COVID-19 pandemic (Dr.
Petrone personal archives)

At the height if the pandemic, hospital personnel not pri-
marily responsible for patient care were reassigned to other
areas in support of the increased need. These personnel were
provided with training on donning and doffing and on how to
handle and transport deceased due to COVID-19. A COVID-
19 death flowchart as shown in Fig. 6 was utilized.

Twenty-four-hour security must be ensured, and depend-
ing on the location of the BCP, this may include measures
to ensure both privacy and security, such as installation of
lighting elements or cameras and tents, or covered walk-
ways. Thus, it was important to identify a suitable location
for the BCP, involved an area away from neighboring resi-
dents to ensure proper privacy. Of note, the hospital is also
responsible for the management of the deceased’s personal
effects.

Although hospitals are not required, they are encouraged
to maintain at least two separate BCPs. The aim of this
redundancy is to maintain a BCP for each type of decedent:
BCP1 for cases pending funeral homes collection, which is
usually imminent; and BCP2 for cases pending OME col-
lection. In the event that only one BCP is established, cases
that fall under OME jurisdiction must be stored in the hos-
pital fixed facility morgue [1]. Examples of OME jurisdic-
tion include any decedent that dies by suicide, homicide,
accident, or suspicious circumstances. Fetal remains also
fall within OME jurisdiction.

The hospital takes full responsibility for managing the
BCPs until they are removed either by the funeral home or
by OME (Fig. 6). The latter is the only time that the govern-
ment is involved with the deceased patient. The OME is only
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Figs.3-5 Different types of
refrigerated containers located
at many medical institutions
throughout New York metro-
politan area during the 2020
pandemic, including our own
(Dr. Petrone personal archives)

involved with cases where investigation into the cause of =~ Department of State work to transfer the remains to the US,
death is indicated. The government is also involved when a  under guidance from the Centers for Disease Control (CDC).
U.S. citizen dies overseas. The U.S. consular officials at the =~ COVID-19 is a quarantinable communicable disease, and
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Fig.6 COVID-19 Death
Flowchart

Bodies must be handled by trained staff wearing PPE:
-Waterproof disposable gown with hood

-N95 masks / Faceshield

-Full length boots

-Nitrile gloves

-Place surgical mask on deceased

-Cap off lines and tubes to prevent leakage
-Avoid sharp objects during examination of the deceased
-Wrap the body in a clean sheet

-Place the body in a leak proof zippered plastic body bag
-Avoid pins or stapling

-Cleaning of outside body bag

2

Proper staff wearing appropriate PPE to move
COVID-19 deceased to BCP

L 4

If two BCPs are in place, bodies moved to:
1. Mortuary homes

2. OME

If only one BCP is available:
-COVID-19 patients only
-OME bodies go to the hospital fixed morgue

PPE: personal protective equipment; BCP: body collection point; OME: Office of Medical

Examiner.

in the United States, the remains must meet the standards
for importation as found in the Code of Federal Regula-
tions. A decedent may be cleared and authorized for entry
into the United States only under the following conditions:
a) the remains are cremated; b) the remains are properly
embalmed and placed in a hermetically sealed casket; or
c¢) the remains are accompanied by a permit issued by the
CDC Director. The CDC permit must accompany the human
remains at all times during shipment. Permits for the impor-
tation of the remains of a person known or suspected to have
died from a quarantinable communicable disease may be
obtained through the CDC Division of Global Migration
and Quarantine. CDC does not require an autopsy before
the remains of a person who died overseas are returned to
the United States. For patients dying stateside and not under
the jurisdiction of the OME, care is taken to limit spread
of the disease by ensuring that both the decedent and the

operator are fully protected. Autopsies are limited and in
fact, NYU Langone Hospital—Long Island was among the
first institutes in the US to perform autopsies, under direc-
tion and guidance from the National Institute of Allergy and
Infectious Diseases (NIAID).

Decedents should always be handled in a manner denot-
ing respect, including the loading and unloading of bodies
from the BCP. Bodies should always be placed face up and
should never be stacked. They must remain properly posi-
tioned to allow for efficient storage: arranged on each side
of the BCP leaving a center aisle for walking to facilitate
the release of cases to funeral homes. As the BCP is near-
ing capacity and a request for retrieval of the entire BCP is
prepared, only then should bodies be placed in the center
walkway thus maximizing the storage of decedents. Body
bags/human remains pouches should be properly labeled
with both a wristband and a toe tag. A tag affixed to each
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body bag indicating the decedent’s full name and medical
record number (MRN) is standard. Only when the BCP is
at capacity will it be retrieved by OME [10]. Of note, if no
shelving has been installed, refrigeration truck capacity is
roughly 45 decedents; with shelving, capacity approximates
80-100 decedents. Hospitals must also mobilize the space
surrounding the BCP at the time of collection, including
removal of surrounding privacy tenting or structures. Hos-
pitals should request a replacement BCP, if needed. It is
paramount that replacements be arranged to coincide with
retrieval thus ensuring continuity of storage operations.

Recommendations for management

Before disposal, body identification and disease infection
control/prevention measures are paramount [2]. As the iden-
tification of dead bodies due to COVID-19 will likely be
well established, prevention and control of infection remains
the most critical step. In this respect, the maintenance of per-
sonal hygiene including hand hygiene and proper donning
and doffing of personal protection equipment (PPE) before
and after handling of the dead body are strongly encouraged.
However, in low-income and under-resourced countries, and
even developed countries as seen in the current pandemic,
the availability of trained staff and resources, such as PPE,
chemicals used for sanitization, and puncture-proof body
bags, may present major hygiene concerns.

The two most common methods of body disposal are cre-
mation or burial. Because of financial considerations as well
as the need to limit the spread of infectious fluids—crema-
tion is the method recommended in low-income countries.
However, international organizations have raised concerns
over cremation of COVID-19 victims when this process is
outside the religious beliefs of the community as it can cause
social unrest [8].

Worldwide, countries facing mass death have been over-
whelmed with both morgues and cemeteries running out
of available space [11]. Immediate transportation to cre-
mation or burial sites may prevent the overwhelming of
morgue storage capacity, especially in low- and medium-
income countries which have limited morgue capacity to
begin with. Key to maximizing morgue capacity is around
the clock collection of bodies. In addition, importantly are
the identification of other burial or cremation sites along
with proper communication and coordination. During body
transportation, it is of great importance that should body
bags be reused, only disinfected body bags are utilized to
prevent spread of infection as suggested by the World Health
Organization and other international agencies [7, 12, 13].

Resources should be properly mobilized to ensure the dig-
nity of the decedent, respect for the bereaved, and identifica-
tion and traceability of deceased patient [13, 14]. Health care
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workers should be trained with respect to body handling,
sanitation, and packaging. Additionally, training in meth-
ods to increase the capacity of cold storage, the assignment
of stretchers for the dead within hospital premises, and the
avoidance of unnecessary COVID-19 death autopsy requests
will also be required. Training in the procurement of bulk
supplies, such as sanitizers, PPE, and body bags, will also
be beneficial.

Even though it seems the worst of the crisis has passed,
plans must be created now to deal with future global disas-
ters. A future pandemic, which stretches the capacity of the
health care system, is certain to occur. Preparations must
consider the safe, respectful storage and handling of the
dead.
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