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Abstract: Lung cancer is the most common cause of intracranial metastases (ICM). Metastases in the brain
can result in a broad range of uncomfortable symptoms and significant morbidity secondary to neurological
disability. Treatment options can range from surgical resection of solitary metastases to radiotherapy and
more recently systemic targeted therapies and immunotherapy. Patient survival continues to improve with
innovations made in treatments for this condition, but each of these treatments carry their own adverse
effects that must be appropriately managed. These patients can benefit greatly from multidisciplinary care
throughout the course of their disease. Clinicians involved in their care must be equipped with the ability to
communicate skillfully and compassionately and set expectations for the road ahead, including symptoms,
treatment plans, and prognosis. Involvement of a palliative care team can be very helpful, especially for
patients who are nearing the terminal stages of the disease. Palliative care skills may be invaluable in
the management of symptoms and can ease suffering for patients and their caregivers, thus allowing for
maximum quality of life for as long as possible. End of life may bring its own complications and challenges;
and opinion of an experienced and knowledgeable clinician can alleviate the pain and distress of the patient

and also bring peace to the caregivers and loved ones.
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Introduction

The incidence of intracranial metastases (ICM) is noted
to be the highest in the lung cancer population. Rates for
metastases to the central nervous system (CNS) can be as
high as 20% (1). The incidence of brain metastases appears
to have increased over time as treatments for the systemic
disease have improved, resulting in longer survival and thus
increased time to develop ICM (2).

ICM management in lung cancer has traditionally
involved a combination of surgical resection for isolated
and/or symptomatic lesions, combined with radiation
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therapy. Whole brain radiation therapy (WBRT) was a
mainstay for management of ICM, but several randomized
controlled trials in the last two decades have compared
stereotactic radiosurgery (SRS) with WBRT and concluded
that the former can result in similar survival outcomes
with less neurotoxicity, thus resulting in SRS increasingly
being used over WBRT (3-6). In recent years, the use
of immunotherapy for tumors with appropriate genetic
mutations has also become more prevalent given excellent
intracranial efficacy of many of these agents resulting in

remarkable progression-free and overall survival (7,8).
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Surgical treatment

Surgical resection of lung cancer related ICM is usually
recommended in certain situations. Often there may be a
need for a tissue diagnosis, and biopsy or resection of a single
lesion is undertaken if reasonable and safe. More often,
lesions that are causing mass effect or edema with secondary
clinical symptoms such as impending hydrocephalus or
herniation may need to be surgically removed. Patients
with solitary lesions and lesions too large for radiation
therapy (generally >3 cm) are also favorable surgical
candidates when a surgically accessible location can be
identified. In fact, oligometastatic disease in non-small cell
lung cancer can often be removed with curative intent (9).
Radiation failure or radiation necrosis, hemorrhage into
the lesion, or large symptomatic cystic lesions may be
other indications for surgical intervention of ICM (10).
Patients receiving surgical intervention for ICM will, in
most cases, experience a resolution of neurologic symptoms
and will improve post-operatively. When not performed
for clinical reasons, outcomes depend on the location of
the lesion and the pre-operative functional status of the
patient. It is important to consider potential neurological
outcomes depending on the location of the lesion, and
to closely follow neurological exam post-operatively.
Generally, patients can be discharged soon after surgery
with appropriate therapies (physical and occupational
therapy) in place if needed, and close outpatient follow
up is recommended. In rare cases, clinical course may be
complicated by post-operative hemorrhage at the site of the
resection or an infection resulting in additional morbidity.
Steroids are an important consideration with surgical
intervention. Most patients who undergo surgery may
already be on steroids (since edema/mass effect may be
prompting the intervention) or are placed on steroids
right before the procedure and on a taper post-operatively.
Steroids may reduce the local edema and inflammation
which can be helpful for the surgery. In addition,
continued use post-operatively can continue to reduce the
inflammatory environment and reduce risk for seizures
and other complications. Dexamethasone is generally the
steroid of choice given longer half-life (up to 36 hours)
and low mineralocorticoid activity (11). However, a clear
taper plan must be in place for all patients being discharged
from the hospital on steroids. No evidence based taper plan
recommendation exists at this time. In most institutions,
dexamethasone is reduced by 2 mg every 3-7 days until
complete discontinuation. Dexamethasone should be
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dosed either as a larger, cumulative dose in the AM only or
divided between AM and afternoon, to reduce its effect on
the quality and duration of sleep and resulting downstream
side effects.

Patients with an ICM who have had any episode
concerning for a seizure should be started on an anti-
epileptic drug (AED) since the risk of subsequent seizures
is high in this population. There is not enough evidence
to guide how long AEDs should be continued post-
operatively and how/when a patient can be tapered off
completely, if ever. Prophylactic AEDs for patients with
ICM without any epileptic seizures at all is an area of
continued controversy. Several reviews and consensus
guidelines recommend against prophylactic initiation
in these patients given the balance of side effects versus
benefit (12). On the other hand, there is concern that the
studies these guidelines were based on did not use newer,
AEDs. It remains a common practice to start AEDs in
patients with brain metastases pre- and post-operatively.
The drug that is most commonly used in this setting is
levetiracetam, which has comparatively fewer major side
effects and minimal drug-to-drug interactions. In cases
where the antiepileptic drug was used prophylactically
without clear evidence of seizure, it should be weaned off as
soon as possible post-operatively.

Radiotherapy

The decision to use SRS versus WBRT involves
consideration of many variables and factors. Radiation
therapy to the brain for metastatic disease from any type
of cancer is associated with a number of toxicities that
requires appropriate management. Not every patient will
demonstrate toxicity. Many factors, including age, existing
comorbidities, functional status, radiation dose and size
and location of lesion treated may impact the side effects
experienced by an individual patient.

Acute radiation toxicity

These symptoms usually start between several hours to
2 weeks out from the treatment. Patients may experience
headache, vomiting, drowsiness and lethargy, and worsening
of pre-existing neurological deficits. There may also be a
component of encephalopathy or confusion in this period.
Depending on the size and location of the lesion, significant
mass effect and edema leading to herniation and death has

been reported (13,14).
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6 months after SRS (steroids started)

9 months after SRS (no steroids)

15 months after SRS (no steroids)

Figure 1 MRI of brain, axial T2 FLAIR sequences. Early delayed radiation toxicity in a 73-year-old woman with metastatic non-small cell

lung cancer. Patient developed several brain metastases and was treated with stereotactic radiosurgery (SRS). Six months after treatment the

patient was admitted to the hospital with increased headaches, left leg weakness, and falls. MRI identified increased vasogenic edema around

the treated metastases (A). She was started on steroids and improved clinically. Three months later, MRI showed further improvement of

vasogenic edema off of steroids, and patient was clinically stable (B). Fifteen months after SRS patient remains neurologically stable, off

steroids with further radiographic improvement (C). Clinical and radiographic course is consistent with treatment effect rather than disease

progression (early delayed radiation toxicity). SRS, stereotactic radiosurgery.

Management

Steroids are the recommended treatment to prevent and/
or treat any acute symptoms. In cases where there is pre-
existing edema around the lesion, the lesion is large, or
where the lesion(s) is located in a vulnerable location
(i.e., posterior fossa or spinal cord), it may be prudent to
start steroids 48-72 hours prior to starting the treatment,
and slowly taper them off over a couple weeks. Doses
recommended range from 4 to 16 mg of dexamethasone
daily in divided or cumulative doses, ideally before late
afternoon as to minimize negative effects on sleep. When
symptoms start soon after radiation, steroids can be started
immediately at an appropriate dosage and should be tapered
off over a few weeks. As discussed in the previous section,
no evidence-based taper regimen exists for steroids in this
scenario. In our practice we usually recommend decreasing
the dose by 2 mg every 1-2 weeks depending on the
patient’s clinical symptoms and tolerance.

Early delayed symptoms

This is the term usually used for symptoms that occur
in the 2-week to 6-month window after radiation
treatment. Several of the symptoms are similar to the
acute symptoms—headache, fatigue, lethargy, and
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worsening of pre-existing neurological focal deficits. With
the neurological decline there can be concern of tumor
progression. Imaging does not always prove to be helpful
in these cases. There can be changes seen after radiation
with both primary and secondary brain tumors that are
similar to what is seen with progression. This makes it
difficult to distinguish between true progression and
“pseudoprogression,’
symptoms. Concomitant use of immunotherapy can increase

)

especially when there are clinical

the risk for “pseudoprogression” and careful review of
patient’s systemic therapy may be helpful in interpretation
of the imaging and clinical management decision making.
Transient cognitive impairment has also been seen in many
cases in this time period.

Management

Steroids are the treatment of choice for these symptoms,
generally with a slower taper and lower doses than with
the acute, more urgent syndromes. Usually starting with
doses of 8 mg daily and slowly tapering over a period of
weeks may be appropriate. Time and close surveillance
with repeat imaging is often an important strategy in these
cases, to determine if the radiographic changes are truly due
to progression or are a result of treatment effect. Figure 1
illustrates a case of early delayed radiation toxicity where

7 Thorac Dis 2021;13(5):3258-3268 | http://dx.doi.org/10.21037/jtd-2019-rbmlc-11



Journal of Thoracic Disease, Vol 13, No 5 May 2021

there was concern raised for tumor progression.

The use of steroids may dampen the activity and effect
of the immunotherapy which is not ideal for the patient
in the long run. Thus, steroids should only be started
in situations where there is edema significant enough
to cause clinical symptoms (such as weakness, seizures,
encephalopathy, etc.) with corresponding radiographic
changes, and no other reasonable explanation. If there
is no or only minimal response to the steroids, or risk of
immunotherapy compromise is greater than the benefit
that will be gained from the steroids, alternate treatment
options (such as bevacizumab, discussed below), should be
considered.

Late delayed symptoms

After more than 6 months from treatment have passed,
delayed complications can arise and typically include
increased risk for focal radiation necrosis and cognitive
impairment with leukoencephalopathy. There is no clear
“end period” to this window—changes may be seen even
decades after radiation therapy. As survival from lung cancer
improves, we are seeing increasing rates of necrosis and
delayed symptoms from radiation therapy in our patients
with brain metastases (15). Focal radiation necrosis can
appear as a contrast-enhancing lesion around the area of
treatment and often raises concern for recurrence. Risk
factors for radiation necrosis continue to be explored, but
there appears to be a higher risk with larger lesions, higher
radiation doses, repeated treatment, surgical resection and
tumors with certain genetic markers that lead to longer
survival (16,17). Radiation necrosis has been reported to
be seen as far as 5 years out from treatment though this is
somewhat unusual—the majority of cases occur between
6 months to 2 years from treatment (15,18). Patients may
present with recurrent neurological deficits (mimicking the
original lesion), seizures, headaches, lethargy, personality
changes, etc.; these changes can present acutely or gradually.

Cognitive dysfunction in these cases can range from mild
to profound impairment. This may be much worse in cases
of WBRT, but it greatly depends on the individual patient
and their cognitive tolerance. More research is needed
in this area as currently it is not possible to predict who
will develop cognitive changes and to what degree. Often
imaging will demonstrate periventricular or perilesional
white matter changes consistent with leukoencephalopathy.
Severe dementia from radiation therapy is quite rare but
does occur and can be devastating.
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Management

Radiation necrosis can be spontaneously reversible at times,
resolving on follow up imaging without intervention. In
other cases, steroids may need to be used.

Bevacizumab, a vascular endothelial growth factor
inhibitor, is recommended as a second line treatment
in this setting and can be very helpful in reducing the
inflammation/edema associated with radiation necrosis,
resulting in clinical improvement (19,20). Generally, a
dosage of 7.5 mg/kg every 3 weeks is used, with re-imaging
and clinical reassessment after 2-3 doses. Patients may
require as few as 2-3 doses, but some require several months
of treatment before clinical and radiographic improvement
can be demonstrated (20). In our practice, we aim for both
clinical and radiographic improvement prior to holding
bevacizumab. The drug can be used for a re-challenge later
should the necrosis re-present itself.

There is unfortunately no proven treatment for the
cognitive dysfunction or dementia seen in these patients.
Various medications used for the treatment of dementia
such as donepezil may be tried but benefit is unclear in
this setting (21). Methylphenidate or modafinil may also
be helpful in these patients to varying degrees (21,22).
Methylphenidate may improve concentration and focus.
Generally patients are started on 5 mg daily in the
morning, with a second dose usually added mid-morning
or early afternoon. If tolerated without excessive anxiety,
hypertension, tachycardia, or gastrointestinal side effects,
dosage can be uptitrated to 15 mg twice daily if the patient
appears to be benefiting. Modafinil helps more with
alertness, and is typically started at 100 mg daily and can be
uptitrated to 200 mg, usually with AM dosing.

Results of a double blind, placebo-controlled trial by
Brown et al. published in 2013 (RTOG 0614) found that
the use of memantine (20 mg per day) during WBRT
delayed time to cognitive decline and the drug appeared
to significantly reduce the rate of decline in executive
and processing function for patients who were receiving
WBRT (23). This study has resulted in the incorporation
of memantine in most centers when WBRT is being used,
though the dosing may be limited by toxicity (side effects
can include GI upset). Another strategy used to reduce
harm is to design plans that avoid the hippocampus—results
from a phase III study (NRG CC-001) that combined
hippocampal avoidance and memantine were recently
reported and found that cognitive function was better
preserved, and patients in the intervention group reported
less fatigue and less difficulty with speech and memory (24).

7 Thorac Dis 2021;13(5):3258-3268 | http://dx.doi.org/10.21037/jtd-2019-rbmlc-11



3262

Sharma and Mrugala. Supportive care in brain metastases

Table 1 Common side effects associated with targeted therapy and immunotherapy in patients with metastatic lung cancer

Class of drug

Examples of drugs in group Reported toxicities

EGFR tyrosine

kinase inhibitors osimertinib

ALK inhibitors Alectinib, brigatinib,

crizotinib, ceritinib

Afatinib, erlotinib, gefitinib, Dry skin or acneiform rash; diarrhea or gastrointestinal perforation; pulmonary toxicity,
liver failure; ocular toxicity including corneal thinning, conjunctivitis and trichomegaly

Edema, fatigue, anemia, hypertension, hyperglycemia, hepatotoxicity, pulmonary toxicity
including severe interstitial lung disease, bradycardia, myalgias, phototoxicity, ocular
toxicity, renal toxicity

PD-1 inhibitors*, ** Pembrolizumab, nivolumab Immune mediated rash including Steven Johnsons syndrome, type 1 diabetes, immune
mediated colitis, hepatotoxicity, infusion reactions, renal toxicity, pulmonary toxicity,
immune mediated thyroid disorders, immune mediated neurological disorders including
demyelinating disorders, myositis, encephalitis. Increased risk of rejection with transplant
patients. Possible increased risk of radiation necrosis (pseudoprogression)

PDL-1 inhibitors*, ™ Atezolizumab, avelumab,
durvalumab

Immune related myositis, adrenal insufficiency, diabetes mellitus, cardiovascular toxicity,
immune mediated colitis, hepatotoxicity, hypophysitis, infections, uveitis, pulmonary

toxicity, thyroid disorders, immune mediated neurological disorders including
demyelinating disorders, myositis, encephalitis. Possible increased risk of radiation
necrosis (pseudoprogression)

*note that endocrinopathies from PD-1 and PDL-1 inhibitors may frequently lead to significant fatigue and can exacerbate pre-existing
neurological symptoms in ICM patients. **the risk of pseudoprogression is higher when immune therapy is combined with radiation. ICM,

intracranial metastases.

Systemic treatment

Small-cell lung cancer with brain metastases (extensive
disease) may be systemically treated with a platinum
and etoposide combination, and in the last two years
there has been a recommendation to add atezolizumab
to this combination in the upfront setting (25).
Platinum-based therapies are known primarily for
contributing towards bone marrow suppression, nausea
and vomiting, fatigue, weakness, electrolyte abnormalities
and peripheral neuropathy. Similar side effects are seen
with etoposide, though it has a lower rate of peripheral
neuropathy but increased rate of alopecia which can
be distressing to the patient. Atezolizumab may cause
weakness, fatigue, myalgias, gastrointestinal distress and
cytopenias. There is also a concern for severe immune-
mediated myositis which has been reported in recent
months (26). Patients on this regimen should be educated
on reporting their symptoms early and regularly, since dose
adjustments or discontinuation may be necessary.

In recent years, treatment of non-small lung cancer has
changed dramatically especially when an oncogenic driver
can be identified. In these cases, even if brain metastases
are identified at initial diagnosis, first-line therapy may be a
targeted agent. There is a broad range of these agents now
available, depending on the gene translocation or mutation
identified. Many of these drugs are still early stages of
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clinical use, and long-term impact and rare side effects are
still being observed and explored. Some of the common
adverse effects associated with these agents are presented in
Table 1. Prescribing clinicians are advised to review carefully
and discuss with their patient the expected side effect profile
of the drug they are using, and encourage open channels
of communication for any new or unusual symptoms that
may arise. As with other treatments, tolerance to these
drugs is highly variable in the patient population, with
many known and unknown factors at play. It is not yet clear
which risk factors may predispose a patient to a higher risk
of developing side effects with these drugs. Intracranial
efficacy of these drugs is quite high providing very good
disease control. There is concern, however, that there might
be an increased immune reaction around lesions, especially
when combined with radiation. Current recommendations
suggest frequent follow up imaging and use of the Response
Assessment in Neuro-Oncology for immunotherapy
(iRANO) criteria before making any decisions regarding
progression unless the patient is clinically worse (27).

End of life

Median survival in lung cancer patients with brain
metastases continues to lengthen secondary to the
significant advances made in recent decades, but it remains
a severely life-limiting condition. Generally, this phase
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is reached when there are no longer any viable surgical,
radiation or systemic options available, no experimental
or clinical trial options exist, or if the patient’s functional
status is too poor to continue any type of treatment. With
brain metastases, neurological and cognitive impairment is
an expected and prominent part of the eventual decline. It
may be possible to both continue treatment and maintain
optimism and hope for extended survival but also have
realistic, practical discussions on goals of care and advanced
directives. The responsibility to discuss end of life issues
often falls on the oncologist as the primary treating
provider, but may be shared with the palliative care provider
or the primary care provider. A large body of literature
now demonstrates the benefit of early palliative care in
both quality and quantity of life for patients with metastatic
cancer, especially lung cancer (28,29). Anticipating the
decline of the patient based on clinical experience and
preparing the patient and caregiver/family for the coming
stages allows for the best possible care.

Trajectory of decline

Clinical status and function of a patient with replace with
ICM depends largely on the location of the lesions, symptom
burden, and how the patient tolerates treatment. Often, the
patient may be completely asymptomatic, especially after
treatment with steroids or when on a targeted agent. The
course for patient with ICM is therefore not one of step-
wise decline, but one where they be clinically stable for a
long period of time, and then acutely decline. These acute
triggers may be infections, exacerbations of comorbidities,
tumor progression, lack of response to therapy, side effects to
therapy, new neurological deficits, etc. Patients may recover
from the acute decline but not return to their previous
baseline, and then either continue to move on a downwards
trajectory or stay steady again until the next setback.

Recommending transition in treatment goals

It can be a challenge for providers who have been involved
in the care of a patient for a prolonged period of time to
anticipate and realize that the patient is now declining and
entering the final stages of their disease process. There is
an important role here for the oncologist as the primary
provider, whom the patient and family trusts, to provide
guidance and advice. It is helpful to evaluate the patient’s
and their caregiver’s goals at regular intervals, or when
the “triggers of decline” occur. Tzble 2 highlights some
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of these possible “triggers” that the oncologist or other
primary providers may keep in mind as possible reminders
to encourage these conversations with the patient and
caregivers.

Several questions are important to address in these
conversations. Are we still focused on quantity of life,
regardless of the quality of that of life (excluding provider’s
own bias of what quality of life should be)? Are we interested
only in measures focused on comfort, or are we accepting
of a certain level of discomfort if it means more time with
family? It is important to conduct these conversations with
no prior biases or answers in mind, since responses will be
highly individualized and dependent on the patient and
family, their goals, culture, understanding of the condition,
and personal beliefs. These responses can be helpful in
creating a recommendation. If the patient indicates that they
cannot bear the thought of further radiation or tolerate side
effects from immunotherapy, and would rather spend their
time at home with family or at a favorite location, perhaps it
may be worthwhile to discuss how we can change our efforts
towards fulfilling those goals instead. In this context, it is not
helpful to use the terms “stopping all treatment” and “doing
everything or nothing.” Instead, we are simply changing
the direction and path of care and the eventual goals of
the care, but still providing care and treatment. Patients
and their families will not be abandoned at this juncture
simply because they are choosing a different goal, and thus a
different treatment, to achieve that goal.

Symptoms towards the end of life

Fatigue and mild confusion may be the initial manifestations
of decline, with or without focal neurological deficits. As
the condition progresses, the confusion gets worse and
fatigue and somnolence becomes prominent. Patients may
spend more time in bed, sleeping, and less time alert and
awake participating in the world. They may complain of
headaches, blurring of vision, and trouble with swallowing
or speaking. There may be trouble with executive
functioning and completing simple tasks. Focal weakness
can further the disability, and increase the time the patient
spends in bed. Bodily pain may occur depending on the
extent of the systemic disease, or secondary to immobility
resulting from neurological decline. Seizures may occur in
a small percentage of patients as a new symptom in the last
month of life (30). Dysphagia can result in decreased oral
intake, and subsequent malnutrition, dehydration, inability
to take medications orally, and electrolyte imbalances that
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New imaging demonstrating worsening radiation necrosis or progressive disease

New line of chemotherapy or other treatment
New-onset or worsening

Difficulty with language or speech

Difficulty with swallowing

New weakness or clumsiness

New cognitive difficulty or worsening cognitive issues

Personality changes (sudden outbursts of anger, or are they becoming irritable, or withdrawn and apathetic, or perhaps inappropriate and

disinhibited?)

Fall resulting in serious injury (fracture, etc.)

Caregiver fatigue and distress

Uncontrolled symptoms (especially neurological in nature)
Patient and caregiver request

Steroid dependence

Significant drop in performance status

ICM, intracranial metastases.

further contribute to lethargy and eventual comatose state.
Patients may aspirate and develop pneumonia and resultant
dyspnea. Thromboses and pulmonary embolisms may occur.
Urinary tract or skin infections may develop. Generally,
death is secondary to the combination of factors—lack of
food and fluid intake, infection, and possible embolism.

Management considerations towards the end of life

It is difficult to overstate the importance of considering the
vast differences of opinion when it comes to palliative care,
comfort care and hospice care not only of patients but of
clinicians also. A growing body of research demonstrates
that it may be best to inquire honestly and genuinely into a
patient and family’s personal preferences to tailor care at this
stage of life. For example, in some cultures and religions,
it would be unacceptable to change code status to “do not
resuscitate” but the family may still want an approach that
focuses on comfort without the term of “hospice,” which
carries the stigma of futility.

If hospice care is acceptable and available to the patient
and family, it can improve both the quality and quantity of
life and can be a significant source of support to the patient’s
family. Hospice resources, however, will vary greatly
depending on the needs of the patient, the medical system,
and the culture. Preparing the patient for this transition is
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critically important, as this can be a point where the patient
may feel abandoned. Oncologists can still remain very
involved in the care, depending on the system, and may be
especially helpful since ICM patients can experience some
challenging symptoms not all hospice providers may be
comfortable with (seizures, or intracranial edema). Different
symptoms that can be expected at the end of life, as well as
suggestions on management are provided as Table 3.

Nutrition

Nutrition is frequently a challenging subject to discuss and
can trigger strong emotions in the patient and the family.
Not only do families feel guilt and grief at the thought of
potentially “starving” their loved ones; patients themselves
may feel fearful at the thought of not being able to eat. In
some cultures and religions, this can be especially crucial—
food may hold more meaning than just a means for nutrition.
Nutrition in terminally and chronically ill patients has not
shown clinical benefit, and in cancer patients the palliative
use of nutrition support is rarely indicated, especially not
towards the end of life (31). Towards the end of life, as
organs begin to shut down, electrolyte imbalances result
in increased nausea and changes in taste and appetite, and
often abdominal bloating and fluid retention, resulting in less
hunger and desire to eat. In this phase, forcing food or drink
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Subject Suggestions Dosing Notes
Nutrition No absolutes, unique to every patient and Some hospices will accept
family; review on a case by case basis. Very feeding tube. Oral feeding may be
sensitive subject, handle with care. important for quality of life, if not
There has been no evidence that artificial tube for nutrition
feeding in this population improves survival or
quality of life
Antibiotics Generally, use only if infection causes Avoid fluoroquinolones in patient
discomfort. Always discuss with the patient with neurological conditions
and family. Review goals often (may cause agitation,
disorientation and delirium)
Seizures Continue oral anti-epileptics as long as Liquid lorazepam (1-2 mg/mL, Q6H) or  Valproic acid is available in
able to swallow; transition to other forms if buccal midazolam (2 mg/mL, Q6H) can sprinkle form and is an option
available and covered by insurance. Transition be the most affordable options. Nasal  similar to liquids. Rectal (PR)
to scheduled liquid lorazepam or nasal midazolam is dosed at 5 mg sprays and diazepam, also an option, is
midazolam or diazepam when indicated and  nasal diazepam between 5-20 mg generally not preferred by families
more practical or patients
Pain Continue neuropathic agents (gabapentin, Provider dependent; patient tolerance  Avoid morphine in renal failure
duloxetine) until patient can no longer take dependent; usually morphine, patients, even for short term
oral tablets; transition to liquids if possible, hydromorphone or prescriptions. If patient has liver
then to liquid opioids alone fentanyl-combination of long acting and renal failure, fentanyl is the
and short acting agents reasonable option
Nausea Disintegrating ondansetron is the best option Ondansetron, 4-8 mg PO PO/ODT No liquid options are available.
but can be constipating and can cause Q8H; PRN; metoclopramide, 5-10 mg  ODT can just be placed in buccal
headaches. Metoclopramide works very well PO Q6H PRN; prochlorperazine, mucosa for absorption
with gastroparesis, but has risk of 5-10 mg PO Q6H PRN; promethazine,
extrapyramidal side effects. Prochlorperazine 6.25-12.5 mg PO Q6H PRN
and promethazine similar classes. Lorazepam
also has anti-emetic effect, as does
olanzapine
Anxiety Continue anti-anxiety or anti-depressant Liquid lorazepam 1-2 mg PO Q6H oral Lorazepam can also help with
medications while patient can swallow then nausea. Can be given IV, lower
transition to liquid lorazepam dose (0.25-0.5 mg)
Agitation Rarely seen as a new symptom; usually Olanzapine, 2.5-5 mg PO; Olanzapine is also available as
presents earlier in course of disease. quetiapine, 12.5-25 mg PO; oral disintegrating form which
Olanzapine, haloperidol and quetiapine are haloperidol, 1-2 mg PO may be beneficial when
good options swallowing becomes limited.
ECG prior to dosing (affects QTC
interval)
Pruritus Hydroxyzine or diphenhydramine can be Hydroxyzine, 12.5-25 mg PO; These drugs can be sedating

Constipation

good options but the latter can have more

anti-cholinergic side effects

Constipation can contribute to nausea,
headaches, agitation, restlessness,
moodiness, and diarrhea (encopresis).

A good bowel regimen is necessary till the

end of life

diphenhydramine 25-50 mg PO

Polyethylene glycol 17 g PO BID; daily
senna; daily suppository if no bowel
movement

Docusate is no longer
recommended given its relatively
low efficacy

PO, by mouth; PR, per rectum.
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may actually be more uncomfortable for the patient, and it
will not have intended nutritional benefits. Artificial feeding
at this stage will also not change the course of the disease, and
thus will not change the outcome, but may only increase the
discomfort for the patient. Each case has to be reviewed on
a case by case basis and palliative care and hospice assistance
can be very helpful in these situations.

Antibiotics

Similar to nutrition, the use of antibiotics to treat infection
can be an emotional and challenging subject to discuss. If
the goal is comfort, however, and if the treatment is unlikely
to change the eventual course, it may be worthwhile to only
treat infections that cause discomfort or only use agents
that can treat the discomfort itself (for example, using
phenazopyridine with or without antibiotic for a urinary
tract infection towards the end of life).

Seizures

Generally, patients with ICM have already had a seizure
and are on AEDs. A small percentage may develop seizures
at the end of life. A critical problem that complicates
management in this patient population is dysphagia. Many
AEDs are oral and missing doses due to dysphagia may pose
a challenge and increase the risk of seizures—a complication
to be avoided in the comfort care/hospice setting. It is
important to prepare families for this phase and also have
a plan in place well in advance. Alternate forms of the
medications may need to be considered, or the patient may
need to be switched to a benzodiazepine regimen. There
are tablet, liquid, buccal, rectal, intramuscular, intravenous
and subcutaneous formulations of benzodiazepines that
can be used depending on availability in the country and
insurance coverage. Most often, buccal lorazepam or
midazolam may be the easiest option, and can be dosed
even in a lethargic patient. Intranasal midazolam is also an
efficient and comfortable option when affordable for use.
Rectal options are less popular at this point in life due to the
family’s discomfort and concern for dignity. Often, patients
may have ports or central lines in place and intravenous
benzodiazepines can be used in these cases, or hospice staff
can start subcutaneous infusions.

Pain

The level of pain in this population of patients will depend
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on the combination of the systemic and intracranial
disease burden. Opioid use at the end of life is common
in the metastatic cancer population. The type of opiate,
dosage and route depends on the location of the patient,
access, patient’s alertness and ability to swallow. Generally,
a low level of continuous pain medication may be
provided through a patch or an intravenous infusion, with
breakthrough pain medication available orally or through
intravenous options.

Anxiety/agitation

Towards the final stages of life, benzodiazepines may be
helpful for anxiety, existential distress, and the discomfort
that comes with dyspnea and air hunger. These can be
dosed orally, buccally, rectally, or nasally, and given as
intramuscular/intravenous injections. Options include
lorazepam, clonazepam, diazepam and midazolam. Haldol
may be helpful for agitation or restlessness. Hydroxyzine
is another option, and has the added benefit of treating
pruritus, which can present itself with the organ dysfunction
which is occurring at end of life (secondary to uremia and
hepatic failure).

Nausea

Nausea is another prevalent symptom at this stage.
Treatment may include anti-emetics—metoclopramide
may be especially helpful since it can treat the gastroparesis
frequently encountered at this stage. Ondansetron and
olanzapine are the only options available in disintegrating
forms that can be placed on the buccal mucosa.
Ondansetron may contribute to constipation, however, and
also to headaches. Lorazepam can be as anti-emetic use and
is available in liquid form. Olanzapine and haloperidol can

also be helpful, but can be very sedating.

Constipation

It is important to address constipation, especially with
opioids on board. Constipation can be quite distressing
and uncomfortable at the end of life. It is frequently
underappreciated given the misconception that with very
little intake there should be little output. There is also a
hesitation given the fact the patients are bedbound at this
point. However, a bowel regimen can be very helpful in
preventing additional distress to the patient. Suppositories
and enemas are also available and families should be
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informed that these may need to be used if several days have
gone by without a bowel movement, even in a patient with
poor PO intake.

Conclusions

The holistic management of the patient with ICM from
lung cancer requires multidisciplinary care and close
engagement of the primary care team from diagnosis to
death. Frequent assessments along with clinical evaluation
and diagnostic testing can help identify problems promptly
and address them in a timely manner. Different symptoms
will arise at different stages of the disease, depending on the
treatment course chosen. Open communication between the
healthcare provider and the patient and family will decrease
anxiety related to unexpected symptoms and prognosis.
Many treatment options exist to manage symptoms at
different stages of metastatic brain disease. Balancing the
benefits of these treatments with potential side effects
must be taken into consideration. Realistic goal setting is
important and these goals should be frequently reassessed
as they may change over time as the disease progresses.
To avoid a sense of abandonment, clear communication
about transition to hospice and involvement of the primary
medical team should take place. Optimal management of
this patient population may frequently be challenging for
the healthcare provider and a high degree of sensitivity and
engagement is necessary to offer the best quality of life for
the patient.
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