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Abstract

Most childhood deaths in the United States occur in hospitals and the majority of these in intensive
care settings. Pediatric intensive care unit (PICU) clinicians must anticipate, identify and
effectively treat the dying child’s pain and suffering, as well as support the psychosocial and
spiritual needs of the child and their family. Such timely therapy and support may facilitate
comfort and a peaceful death, and also help family members adjust to their loss. Effective
communication that is candid and compassionate is paramount to successful end of life (EOL)
care, as is creating an environment that encourages parent participation in their child’s care and
fosters meaningful family interactions. Despite these supportive efforts, parents whose children die
often experience reduced mental and physical health during bereavement. Finally, many ethical
issues surround EOL care in the PICU, and as such, several professional societies have published
recommendations and policies addressing these issues. PICU clinicians should stay current on
these recommendations and policies and maintain a working understanding of their implications.
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INTRODUCTION
Pediatric Death in the PICU

Overall pediatric mortality is decreasing in the United States. In 1980, over 64,000 infants
and children less than 15 years of age died in the US. In striking contrast, 2014 data show
that number has almost decreased in half with only 32,295 reported deaths among this age
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group (Figure 1).1 Similarly, mortality rates among pediatric intensive care unit (PICU)
admissions have also decreased over time (Figure 2).28 Three recent multicenter studies
have reported PICU mortality rates less than 3%.9-11

Approximately half of the deaths among US children one to nineteen years of age occur in
hospitals with an additional 14% occurring in Emergency Departments.12:13 Of hospital
deaths, the majority occur in intensive care settings.141> Consequently, a sound
understanding of the principles and practices of palliative and EOL care should be
maintained by all clinicians in the field.

Recent prospective, multicenter data suggest that approximately 70% of patients dying in a
PICU do so in the context of withdrawal or withholding of life-sustaining therapies, with the
remaining 30% being fairly equally divided between a diagnosis of brain death and failed
cardiopulmonary resuscitation.1116 One study suggests that PICU deaths can be categorized
into one of two groups based on the PICU length of stay at the time of the death.1 Children
who died within a week of PICU admission were characterized by the onset of a new illness
or injury, and were also more likely to die as a result of brain death or failed resuscitation. In
contrast, those who died more than a week into their PICU course were characterized by
pre-existing conditions and technology dependence at baseline. Their deaths tended to
follow the withdrawal of life-sustaining support.11

In terms of overall causes of death, congenital malformations and disorders related to
prematurity accounted for the majority of deaths in children under one year of age in 2014,
while unintentional injury was the leading cause of death in children one year and older.!
Within the PICU, multiple organ failure has been reported to be the most common diagnosis
at the time of death followed by neurologic and respiratory conditions.1! Despite
unintentional injuries being the leading overall cause of death in children over one year,
most deaths in the PICU are associated with a pre-existing or chronic condition.1! Given
recent data that suggest over half of the children admitted to a PICU have a chronic,
complex medical conditionl, this finding may merely reflect the population of patients
currently being cared for in the PICU. Independent of the reasons, the findings that children
with chronic conditions account for a large proportion of both the admissions to and the
deaths within a PICU, may have significant implications for the provision of palliative care
within that setting. Both the Institute of Medicinel® and the American Academy of
Pediatrics® have long offered that palliative care should be initiated at the time of diagnosis
of a life-limiting condition and be implemented concurrently with curative therapies.
Consequently, palliative care services should not simply be provided at EOL for these
children and their families, but rather, implemented from the time of diagnosis and
throughout their often multiple admissions to the PICU. Data suggest that children with a
life-limiting condition who are discharged from the PICU with palliative care services in
place are more likely to die outside of the hospital than those without such provisions of
care.20
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DISCUSSION
End of Life Care

Although early implementation of palliative care has the potential to improve outcomes for
many children with complex, chronic medical conditions, the provision of quality EOL care
in the PICU is an essential pillar of any successful pediatric critical care program.?! To
provide such care, it is imperative to meet the physical needs of the patient in terms of pain
control and symptom management.22 Survey data suggest that most PICU clinicians express
confidence in their ability to treat acute symptoms of the dying patient including pain,
agitation, dyspnea, secretions and seizures; however, they appear less comfortable in their
ability to treat more chronic issues such as skin breakdown and constipation.23 More than
simply addressing physical suffering, effective EOL care must also address the child and
their family’s psychosocial and spiritual needs.2* Clearly, critical illness in a child impacts
the entire family, and independent of outcome, has the potential for long-standing
dysfunction and detriment among family members.25:26:27 The provision of such
comprehensive and time-consuming care may be particularly challenging for PICU
clinicians,28:2% and current data purport wide variability in identifying and addressing these
complex issues associated with EOL care in the PICU.3%:31 Clinicians must strive to develop
a sound understanding of this field and its potential to impact the quality of life for patients,
families, and clinicians alike.

The Needs of Children at the End of Life

The National Quality Forum, Institute of Medicine, and the National Institutes of Health
have all identified EOL care as a national priority, including medical care for children with
advanced illness. At the EOL, children may have many needs across a vast array of domains,
and clinicians must be equipped with the skills necessary to address the needs of each
individual in order to provide high quality care. These needs are often divided into physical,
psychosocial, spiritual and environmental domains.32 This discussion will focus on the
physical and psychosocial needs of the dying child. However, if children do in fact hold
certain religious or spiritual beliefs, particularly in the case of adolescents, understanding
those beliefs is important, as is ensuring that children are allowed to die comfortably, in the
family’s chosen environment, surrounded by the people they love.

Physical Needs—Although little is known about the personal priorities of children
nearing death, adult patients have consistently endorsed pain and symptom management as a
high priority with regard to their care.33:34 Children at the EOL experience numerous
physical symptoms and can suffer if their physical needs are not promptly recognized and
addressed. Various pediatric palliative care experts have developed clinical practice
guidelines and algorithms to manage EOL symptoms in children with cancer, which can be
readily adapted for use in children with other advanced illnesses (Tables 1 and 2).3°

Although rare, there are situations in which patients experience intractable physical and/or
psychosocial suffering at EOL despite aggressive treatment regimens and escalating doses.
These clinical scenarios are most likely to occur in the PICU and may require palliative
sedation therapy with infusions such as propofol to achieve continuous deep sedation and
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relief of pain and distress.3° In these difficult situations, other medications such as ketamine,
and more recently dexmedetomidine, may play a vital role in the ease of suffering. Ketamine
has been found to alleviate severe pain and decrease the use and escalation of opioids at
EOL in both adults and children with cancer.36:37 It has also been found to be effective for
neuropathic pain in children at EOL.38 Dexmedetomidine, an a.,-adrenoreceptor agonist, is a
sedative frequently used in both adult and pediatric ICUs. It was recently evaluated as an
adjuvant therapy to treat pain and agitation in children and adolescents with advanced illness
at EOL, and a significant decrease in pain scores was observed after the initiation of a
dexmedetomidine infusion.3? Although further study is clearly needed, it appears that both
ketamine and dexmedetomidine hold promise in treating refractory pain and distress at EOL
for children.

In addition to pharmacologic methods of controlling pain at EOL, there are also non-
pharmacologic measures. Complementary and alternative medicine (CAM) encompasses a
wide range of modalities such as acupuncture, massage, faith healing, and organic
supplementation. Parents have reported that CAM benefitted their dying child and did not
cause any additional suffering.*% Although a detailed discussion of non-pharmacologic
palliative care therapies is beyond the scope of this review, interest appears to be growing in
the use of these modalities, and thus, it is important for clinicians to be knowledgeable of
their role.

Psychosocial Needs—Children facing EOL often exhibit psychosocial distress linked to
various illness-related factors.*1 A child’s reaction to illness and their understanding of the
concept of death is largely influenced by their cognitive and developmental level 4! Clinical
experience suggests that it is three “losses” that cause the most distress for children: 1) loss
of control over their bodies and what is happening at any given moment, 2) loss of personal
identity, and 3) loss of interpersonal relationships.#? Identifying the extent to which each of
these is affecting the dying child can aid clinicians in meeting the emotional needs of their
patient. Some pediatric patients at EOL will experience significant emotional distress
manifested by signs of anxiety and depression. These children may benefit from consultation
with psychology and/or psychiatry teams.

Facilitating communication between parents and their children is a critical aspect of
pediatric EOL care.*1 A Swedish study found that 100% of participating parents reported
satisfaction with their decision to discuss death with their dying child, whereas a small
percentage of those who chose not to have this discussion were dissatisfied with their
decision.*2 The content and approach to these conversations will depend upon the cognitive
level of the child; however, it is recommended that these conversations occur in series and
can be encouraged through various forums (e.g. talking, writing, drawing).#! Many palliative
care experts believe that providing dying children the opportunity to openly discuss death,
grief, and illness minimizes their confusion and fears.#! Clinicians must be prepared to
patiently and honestly answer the questions of dying children. In addition to the expertise of
palliative medicine, ancillary teams such as child life can serve an extremely important role
in helping explain concepts of death in developmentally appropriate ways to patients and
their siblings.
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For children with life-threatening illnesses, efforts to build memories and confirm that they
will be remembered are important.43 Legacy building encompasses actions to create items
that are remembered including artwork, photographs, and videos.3> Dying children in the
PICU are often too sick to participate in legacy building activities, but other forms of
memory making do exist for parents and siblings. Regardless of the activity, legacy making
may have positive effects for ill children and their families.*4

The Needs of Parents at the End of a Child’s Life

The needs of parents in the PICU at the end of a child’s life warrant special attention.
Evidence suggests that parents who perceive greater fulfillment of their needs during their
child’s PICU stay experience less symptoms of complicated grief during bereavement.*
Communication remains an integral component of addressing bereaved parents’ needs.
Parents have reported a desire to receive honest communication that is given in a caring and
sensitive tone.#647 Honest communication for parents includes frequent updates on their
child’s condition and prognosis which facilitates decision-making.4” Moreover, honest
communication improves parental understanding and reduces conflict.#” Evasive answers
and incomplete information may undermine trust and interfere with the parents’ ability to
cope with the death of their child.#® Parent-physician interactions with more patient-centered
elements, such as increased proportions of empathetic statements, question asking, and
emotional talk, positively influence parent satisfaction with care independent of the child’s
severity of illness.*® Parents of dying children also desire simple language in lieu of medical
jargon.#” High-quality communication at the end of a child’s life fosters trust between
families and medical staff and helps to ensure that the dying child receives the best possible
care.

Physical and Emotional Health—For parents facing the loss of their child, the relief of
their child’s pain and suffering is a critically important need; however, bereaved family
members have historically reported poor management of distressful symptoms.59:51.52 pjcU
clinicians should begin the process of symptom management and preparedness by first
educating families on the anticipated physical symptoms associated with EOL and the
potential therapies. Parents should be given a platform to express their concerns and to
identify their unique preferences3® and should be reassured that relieving their child’s pain
and suffering is a top priority of care.53

Although parents of dying children will largely be focused on the needs of their child, they
themselves are at risk for physical and mental health issues. Numerous studies have
highlighted the detrimental effects of child death on the physical health of bereaved
parents,>-58 and even more have identified risks for emotional distress and mental
iliness.>%-67 Although often beyond the scope of the pediatric clinician, psychology or
psychiatry services can be utilized to help parents cope more effectively and to assess for
signs of psychopathology.

Psychosocial Needs—Numerous psychosocial needs exist for parents at the end of a
child’s life and clinicians should strive to provide care that is inclusive of a family’s
personal, cultural, religious, or spiritual beliefs.3® Spirituality appears to play a significant
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role in adult grief reactions,58:69 and as such, facilitating the expression of a family’s
religious or spiritual beliefs as a child approaches EOL may provide comfort and a sense of
meaning.3® Hospital chaplains may play an important role in helping clinicians identify a
family’s specific religious and spiritual needs.

One of the most prominent spiritual needs described by bereaved parents is that of
maintaining a connection to their child at the EOL.7 Clinicians may foster this connection
by helping parents maintain the parent-child relationship at EOL. As parents struggle with
the loss of their traditional roles of protector and provider,>3 maintenance of the parent-child
relationship may be facilitated by encouraging active parent involvement in patient care,
allowing parents to be present during invasive procedures or cardiopulmonary
resuscitation,’? providing opportunity to stay with their child at the time of death, and by
helping parents create memories that can bring comfort in the future.

Parents also need staff to be kind and compassionate®® and they want to know that the
medical team genuinely cares about their child.>3 Although clinicians previously unknown
to the family may be quickly incorporated into parents’ support network, special effort
should be made to include friends and family during the EOL process, as this facilitates
continuity of support when the child dies and the parental support network abruptly shifts
from the medical team to primarily family members and friends.>3

Environmental—Parents experiencing their child’s death have also identified
environmental needs in the PICU including the need for easy access to their child, privacy,
facilities for self and sibling care, and the ability to accommaodate family and friends at the
time of death.”? Memories of a welcoming environment can contribute to comfort during
bereavement, whereas environmental frustrations may lead to negative interpersonal
interactions and greater grief for parents.’ Clinicians with a heightened awareness of a
parent’s environmental needs at EOL may enhance the quality of care provided, improve
satisfaction with care, and create a supportive atmosphere for families preparing for their
child’s imminent death.

Parental Bereavement

Studies have demonstrated that bereaved parents suffer more intense grief after the death of
a child as compared to the grief associated with the loss of a spouse or a parent.”273 This
intense grief puts these parents at risk for long-term psychological issues such as anxiety,>®
depression,®:74.75 post-traumatic stress,%3:64.76 substance abuse,5° suicide®6 and increased
risk for psychiatric hospitalization.8” There is also evidence that bereaved parents may be at
higher risk for physical morbidity including certain types of cancer and response to cancer
treatments,>#5° multiple sclerosis,’” diabetes®® and myocardial infarction.’® Data not only
suggest that this grief results in increased health service utilization and sick leave,54 but also
higher rates of mortality for bereaved parents.>8

Complicated Grief—It is estimated that 7% of bereaved people will develop a severe and
protracted grief response frequently referred to as complicated grief.”80 This appears to be
even more pronounced in parents that experience the death of a child; as many as 60% of
parents whose children died in a PICU demonstrated high levels of complicated grief that
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persisted over time.2’ Individuals with complicated grief can experience a wide array of
symptoms that interfere with daily function including an intense longing or yearning for the
person who died, avoidance of reminders of the deceased, intrusive thoughts, or a feeling of
meaninglessness.2’-81 Individuals often feel stuck in a chronic state of mourning and are
unable to move on with life.27:81 Among parents that experience the death of a child in the
PICU, several variables have been associated with an increased risk for complicated grief
including being the biological mother or female guardian, trauma as the cause of death,
greater attachment-related anxiety and avoidance, and greater grief avoidance.?’

Bereavement Interventions—The evidence supporting bereavement prevention and
intervention is ever growing, but the general consensus is that the vast majority of cases of
grief, though painful, are normative and self-limiting. Thus, only the highest risk individuals
and those with complicated grief are likely to show benefit from preventive or therapeutic
intervention.82:83 In one study, 60% of parents bereaved by child death in the PICU reported
a desire to meet with their child’s intensive care physician in the weeks following the
death.84 Parents want to revisit events and management at EOL, gain reassurance about
decisions that were made, and provide feedback to the medical team.84 A follow-up meeting
between pediatric intensivists and bereaved parents after the death of a child could provide
parents with greater clarity regarding EOL events as well as emotional support. These
meetings may also enable clinicians to screen for parents and/or siblings exhibiting
significant physical or emotional distress so that appropriate referrals can be made. Although
further study is needed, these meetings may be a potential platform by which intensive care
communication is made more complete, bereaved parental knowledge enhanced and the risk
for complicated grief decreased.

Ethical Issues in End-of-Life Care in the PICU

As previously described, the majority of childhood deaths in the PICU occur after
withdrawal or withholding of life-sustaining therapies.111585 Decision making in these
situations is often complex and may be a source of conflict between families and clinicians.
Frequently, the first and most common discussion under such circumstances is regarding
withholding of cardiopulmonary resuscitation.

The Do-Not-Resuscitate Order—A Do-Not- Resuscitate (DNR) (also referred to as a
Do-Not-Attempt-Resuscitation) order in its purest form, states that cardiopulmonary
resuscitation will not be initiated in the event that the child experiences cardiopulmonary
arrest. In a study that assessed the meaning, implication, and timing of DNR orders for
critically ill children, 67% of clinicians believed that a DNR order only limits care in the
event of cardiopulmonary arrest, while one-third (33%) of respondents considered a DNR
order to be the impetus to consider or implement limitation of other life-sustaining therapies
not related to cardiopulmonary arrest, and 6.2% of respondents believed that a DNR order
means a transition to comfort care only.88 Although a majority of clinicians contend that
DNR orders guide care only during a cardiopulmonary arrest, many believe that once a DNR
order is written for a child, the level and type of care provided changes, frequently through
an increased attention to comfort care measures, but also through limitation or withdrawal of
diagnostic tests and therapeutic interventions. As written by the President’s Commission for
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the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research, “Any
DNR policy should ensure that the order not to resuscitate has no implications for any other
treatment decisions. Patients with DNR orders on their charts may still be appropriate
candidates for all other vigorous care.”8” The disconnect between clinician understanding
and the actual intent of DNR orders can cause significant confusion for family members.

Differences between Withdrawal and Limiting of Life-Sustaining Therapies—
Ethical conflict and moral distress may occur when there is confusion regarding what is
meant by the withdrawal of life-sustaining therapies versus the withholding, or limiting, of
those therapies.88 Both of these actions reflect a shift in patient care goals, typically
occurring when there is a decision that the goal of curing the critical illness is no longer
possible, or that curing the illness is so improbable that the risk of pain and suffering and
decreased quality of life far outweighs the benefits of life-sustaining therapies. Optimally,
such decisions are made by consensus after targeted discussions between family and
clinicians so that all individuals involved are in agreement.28.89.90

Once there is a shift in care goals, decisions regarding whether to limit the initiation of any
new life-sustaining therapies or to withdraw certain therapies can be made. The most
common interventions to limit or withdraw include mechanical ventilation, vasoactive
agents, blood products or antibiotics, and hydration or nutrition.% Withholding, or limiting
life-sustaining therapies means that no new life-sustaining intervention will be initiated
based on the belief that the child is dying and the family and clinicians concur that the
intervention will not enhance the probability of meaningful survival and may exacerbate or
prolong suffering. Withdrawal of a life-sustaining therapy, on the other hand, refers to the
active removal of a therapy that was previously initiated. Despite the physiologic differences
in stopping a life-sustaining therapy versus never starting one, it is generally accepted that
there is no ethical distinction between withdrawing and withholding life support.9? It is
important to educate clinicians and families that when death is the expected outcome for the
child, clinicians are simply removing or not starting therapies that would artificially prolong
life, and that the underlying disease or condition is the cause of death.92.93

The Doctrine of Double Effect—Management of pain and anxiety is key to providing
compassionate EOL care;8% however, clinicians are often concerned that by providing
medications such as opioids and anxiolytics to mitigate these symptoms, they may hasten
death.

The Doctrine of Double Effect states that an action has two effects: one that is inherently
good, and one that is inherently bad, but justifiable. In order to abide by the Doctrine of
Double Effect, the following conditions must be met: (1) the nature of the act must be good
or at least morally neutral; (2) the clinician’s intention must be to only provide the good
effect; (3) there must be distinction between means and effect, such that the bad effect must
not be a means to a good effect; and (4) there must be proportionality between the good
effect and the bad effect (i.e. the benefits of the good effect must outweigh the risk of the
bad effect). Thus, the delivery of anxiolytics and opioid pain medications to a child at EOL,
despite the risk of causing respiratory depression or hypotension, is clinically, morally and
ethically justifiable if the clinician’s /ntentis strictly to relieve pain and suffering.8°
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Conflict over Futile or Potentially Inappropriate Therapies—One of the most
ethically troubling events while caring for a critically ill child in the PICU occurs when
conflict arises between the family and healthcare providers during EOL decision-making.
Typically, conflict occurs when a family requests the initiation of therapies that the clinician
believes to be ineffective or inappropriate. Ethical controversy occurs as families believe
they are acting in the best interest of their child, and clinicians feel pressured to provide a
therapy that they do not believe will help, and may foster pain and discomfort.89.94.95
Accordingly, clinicians are not obligated to provide truly “futile” therapies (defined as those
therapies that are unable to meet physiologic goals), nor should they under the ethical
principle of beneficence (“do no harm”). However, disagreements about the potential
effectiveness of a given therapy often lead to distrust and ineffective communication
between the family and clinician.

A recent consensus policy statement from the American Thoracic Society, the American
Association for Critical Care Nurses, the American College of Chest Physicians, the
European Society for Intensive Care Medicine, and the Society of Critical Care Medicine
provides recommendations addressing the management of requests from patients and
families for treatment that clinicians deem to be inappropriate and believe should not be
administered.®6 These clinical recommendations include: (1) creating institutional strategies,
such as proactive communication and expert consultants, to minimize or prevent care
disputes, (2) using the term “potentially inappropriate” rather than “medically futile” or
“futility” when discussing treatments that may have some chance of meeting a patient care
goal, no matter how small, but that the clinicians believe are clinically not indicated and
their non-use ethically justified; (3) saving the term “futile” to use only in those specific
occasions in which the family requests care that cannot achieve the intended goal in any
way. Family meetings early in the PICU admission, in which clinicians listen to family
perceptions and concerns and explain clinical situations in clear language, are instrumental
in laying a foundation of trust and good communication.°

Brain Death and Organ Donation—As more children are kept alive through life-saving
technologies, the need for donated pediatric organs for transplantation has dramatically
increased.93:97 The Uniform Determination of Death Act (UDDA), released in 1981, helped
establish what is known as the “Dead Donor Rule,” which states that “vital organs should
only be taken from dead subjects and, correlatively, living subjects must not be killed by
organ retrieval.” However, the UDDA did not adequately discuss the unique aspects of
declaring brain death in infants and children.%8 Subsequently, the guidelines for the
determination of brain death in children were published in 1987, and updated in 2011.99:100
The majority of transplanted organs in children have traditionally been procured from brain
dead donors.3

As the demand for healthy organs grows, alternative methods for procurement and
transplantation have been developed. One controversial method is organ donation after
cardiac death (DCD), previously referred to as “non-heart-beating organ donation.”93
Donation after cardiac death involves procurement of organs from donors who have
cessation of circulation, and who have been declared dead by circulatory standards, usually
related to withdrawal of life-sustaining therapies. Although DCD practices vary, the
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following conditions generally must be present prior to DCD donation: (1) informed written
consent for DCD must be obtained from the parents or legal guardians; (2) there must be
irreversible, end-stage illness where a decision to withdraw life-sustaining therapies was
made prior to the decision to donate; (3) withdrawal of support must occur in the ICU or
operating suite to assure adequate treatment of pain and anxiety; (4) a specified observation
period must be provided (generally 60 to 120 minutes); and (5) if cardiac function and
circulation stop within the observation period, the patient may be declared dead and the
organs procured after a waiting period of approximately 2 to 5 minutes.%3101 However, if
those conditions are not met during the observation period, EOL care is continued and the
patient is no longer considered a potential DCD donor.93.101

While DCD has been endorsed by several professional organizations, controversy exists
regarding the ethics of DCD.101-104 Concerns include violation of the “Dead Donor Rule,”
including the concern that donors may endure pain and suffering if death is declared
prematurely; irreversible damage to donated organs from ischemia if death is not
pronounced within the necessary timeframe; and conflict of interest between the needs of the
donor and the needs of the transplant recipient.93:101 Additional research is warranted to
address these ethical concerns.
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Key points

Most childhood deaths in the United States occur in hospitals and the majority
of these in intensive care settings. Thus, the ability to provide high quality end
of life (EOL) care is an essential component of successful pediatric critical
care programs.

The ability to anticipate, identify and treat pain and suffering at EOL while
concurrently attending to the psychosocial needs of the dying child and their
family may facilitate a peaceful death and help families adjust during
bereavement.

Parents often experience reduced mental and physical health following the
loss of their child.

EOL care in the pediatric intensive care unit is often associated with
challenging ethical issues. Clinicians must maintain a sound and working
understanding of these matters.
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Figure 1. Death rates among three pediatric cohorts for all causes in the United States
The figure depicts the decreasing mortality rates among three pediatric cohorts from 1950

through 2014. The less than one year of age cohort (solid black circles, solid black line) is
plotted on the right-sided secondary axis. The 1 — 4 year old cohort (open squares, gray line)
and the 5 — 14 year old cohorts are plotted on the left-sided, primary axis. Mortality rates are

expressed in deaths per 100,000 resident population.

Data from National Center for Health Statistics. Health, United States, 2015: With Special
Feature on Racial and Ethnic Health Disparities. Hyattsville, MD. 2016. Table 21. Death
rates for all causes, by sex, race, Hispanic origin, and age: United States, selected years

1950-2014. Page 113.
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Figure 2. Mortality rates among pediatric intensive care unit admissions over time
This figure depicts the declining rates of mortality in the pediatric intensive care unit over

the past three decades. The years next to each data point indicate the years that the data were

collected.
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Table 1

Pharmacologic management of pediatric pain at the end of life

Drug Initial dose Route Interval Maximum
Dose?
Acetaminophen | 10-16 mg/kg PO/PR/IV gq4h 1 g/dose
4 g/day
Ibuprofen 5-10 mg/kg PO gqéh 2.4 glday
3.4 g/day (adults)
Naproxen 5-7 mg/kg PO q8-12h 1 g/dose
4 g/day
Ketorolac 0.5 mg/kg PO, IV q6h 30 mg/dose (1V)
10 mg/dose (PO)
Tramadol 1-2 mg/kg PO q6h 100 mg/dose
400 mg/day
Morphine 0.2-0.5 mg/kg PO,SL,PR | q3-4h Titrate
0.1 mg/kg 1V, SQ q2-4h
0.3-0.6 mg/kg (LA) | PO q8-12h
Hydromorphone | 0.03-0.08 mg/kg PO, PR q3-4h Titrate
0.015 mg/kg 1V, SQ q2-4h
Methadone 0.2 mg/kg PO q8-12h Titrate
0.1 mg/kg 1V, SQ q8-12h
Fentanyl 0.5-1 pg/kg/hr TD q48-72h | Titrate
5-15 pg/kg (sed) ™ q4-6h
1-2 pg/kg 1V, SQ ql-2h
Oxycodone 0.05-0.15 mg/kg PO q6h Titrate
0.1-0.3 mg/kg (LA) | PO gl2h

Page 20

Abbreviations: PO, by mouth; IV, intravenous; PR, per rectum, SL, sub-lingual; SQ, Subcutaneous; TD, transdermal; TM, transmucosal; sed,
sedative; LA, long acting

a . :
Common maximum dosage; however, dose escalation may be necessary at EOL

Adapted from Johnson LM, Snaman JM, Cupit MC, Baker JN. End-of-Life Care for Hospitalized Children. Pediatr Clin N Am. 2014;61:835-854.
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Table 2

Pediatric symptom management (non-pain) at the end of life

Page 21

Symptom

Medication

Common Pediatric Dosage (<60
kg)

Maximum
Daily Dosage2

Agitation/Delirium

Nonpharmacologic

Lorazepam

Chloral hydrate

Haloperidol

Familiar objects, low lighting, soothing tones/music

0.05 mg/kg/dose PO, SL (preferred for seizure), or PR every 4-6
h
25-50 mg/kg/day PO/PR divided every 6-8 h

0.01-0.02 mg/kg per dose PO, SL, or PR every 8-12 h

2 mg per dose

1 g/day for infants, 2 g/ day

for children
0.15 mg/kg/ day

Dyspnea

Nonpharmacologic

Morphine

*
Lorazepam

Elevate head of bed, fluid restriction, suctioning, bedside fan,
flowing air

0.15 mg/kg PO/SL every 2 h PRN (titrate to effect)
0.05 mg/kg PO/SL every 4-6 h PRN (titrate to effect)

2 mg per dose

Nausea/Vomiting

Nonpharmacologic

Ondansetron
Promethazine

Scopolamine

Metoclopramide

Lorazepam

Avoid irritating foods or smells, relaxation, biofeedback,
acupuncture, aromatherapy

0.15 mg/kg/dose PO/IV every 8 h PRN
>2y: 0.25 mg/kg/dose PO/IV every 6-8 hr PRN

8-15 kg: half patch TD every 3 days, >15 kg: 1 patch TD every 3
days

0.01-0.02 mg/kg/dose per dose IV every 4 hr
0.05 mg/kg PO/SL every 4-6 h PRN (titrate to effect)

8 mg per dose
1 mg/kg/day
1 patch every 3 days

2 mg per dose

Secretions

Nonpharmacologic

Glycopyrrolate

Fluid restriction, gentle suctioning

0.04-0.1 mg/kg/d PO every 4-8 h

0.01-0.02 mg/kg/d 1V every 4-6 h

1-2 mg per dose or 8
mg/day

Abbreviations: 1V, intravenous; PR, per rectum, SL, sub-lingual; TD, transdermal

a . .
Common maximum dosage; however, dose escalation may be necessary at EOL

*
Lorazepam used for dyspnea associated with anxiety

Adapted from Johnson L-M, Snaman JM, Cupit MC, Baker JN. End-of-Life Care for Hospitalized Children. Pediatr Clin N Am. 2014,61:835-854.
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