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Abstract

Dyspnea is one of the most common symptoms in advanced cancer patients at the end of their life. It is often
multifactorial with diverse malignant, nonmalignant, and cancer treatment related etiologies. Oxygen, opiates,
and anxiolytics are commonly administered. Here a complex case of progressive dyspnea and its treatments in a
patient with advanced pancreatic cancer is described, and its multiple potential contributing causes are iden-
tified and clinical responses evaluated. Literature review is conducted on pulmonary drug toxicity and tumor
lymphangitic spread, and the role of corticosteroids in relieving dyspnea in the palliative care setting.

Introduction

DYSPNEA OR BREATHLESSNESS is perhaps one of the most
common and distressing symptoms experienced by
patients with advanced cancer during their course of illness.'
It is subjectively defined as sensations of discomfort in
breathing, either physiologically or psychologically.2 Several
studies of patients with advanced cancer reveal that dyspnea
is highly prevalent and debilitating, and the symptom burden
worsens during the dying process.3’ 4 Patients, families, and
caregivers often feel very disturbed by the sensations of air
hunger and suffocation, as well as the severe limitation in
their activities of daily living.” Palliative care physicians are
often called upon to relieve dyspnea at the end of life (EOL)
and to support patients, families, and caregivers through the
dying process.

A retrospective review of 100 patients showed that the
etiology of dyspnea was often multifactorial, and on average,
patients had five potential causes of dyspnea.® The most
common causes of dyspnea were (1) pulmonary pathologies
related to cancer, such as tumor obstruction and malignant
pleural effusion; (2) pathologies related to cancer treatments,
such as chemotherapy and/or radiation; and (3) nonmalig-
nant causes such as chronic obstructive lung disease (COPD),
congestive heart failure (CHF), and anxiety. Up to 30% of
patients had no identifiable causes of dyspnea.®

Many treatment modalities have been found to be effective
in relieving dyspnea in advanced cancer patients including
oxygen, opiates, anxiolytics, as well as focused psychosocial
support.”® Less well studied strategies such as circulating
cool air, nebulized opiates, nebulized furosemide, corticoste-

roids, non-invasive positive pressure ventilation, and in the
case of refractory dyspnea, palliative sedation, have also been
reported.”®

Corticosteroids are commonly used in palliative care set-
tings other than dyspnea.” Common indications include relief
of spinal cord compression; reduction of vasogenic edema from
brain metastasis; resolution from malignant bowel obstruction;
and symptom control of nausea, vomiting, anorexia, and pain.
Potential corticosteroid responsive conditions in the manage-
ment of dyspnea include bronchospasm, radiation, and che-
motherapy-related pneumonitis, superior vena cava (SVC)
syndrome, and exacerbations of COPD.'° However, given
concerns about significant side effects associated with short-
and long-term corticosteroid use, evidence-based guidelines
have not advocated their use to palliate EOL dyspnea in cancer
patien’cs.7'8

Case Presentation

A 90 year-old female with coronary artery disease, diastolic
heart failure, atrial tachycardia status post-ablation and re-
cently diagnosed pancreatic adenocarcinoma presents with
progressive exertional dyspnea, fatigue, and febrile episodes.
The patient has been receiving monthly chemotherapy with
gemcitabine and erlotinib. The last dose of chemotherapy was
three weeks ago. A staging computed tomography (CT) the
week prior showed increased size of liver metastases, al-
though her liver function tests have been relatively stable.

On admission she is in acute respiratory distress with
tachycardia and tachypnea. Rales are auscultated bilaterally
throughout both lung fields, and her jugular venous pressure
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FIG. 1a. Admission CXR showing interstitial infiltrates.

is elevated to the jaw. There is bilateral lower extremity 2+
pitting edema more pronounced on the left. Electrocardio-
gram shows no ischemic changes. Chest X-ray (CXR) shows
bilateral interstitial and alveolar infiltrates (Figure 1a), and
arterial blood gas reveals acute hypoxemic respiratory failure.
BNP is over 1200, WBC is over 18, hemoglobin is 8, and lower
extremity Doppler shows acute left lower extremity deep vein
thrombosis (DVT).

Given fever, leukocytosis, underlying immunosuppres-
sion, and bilateral pulmonary infiltrates, empirical broad-
spectrum antibiotics, Vancomycin and Piperacillin/Tazo-
bactam, are started for health care associated pneumonia.
She is diuresed aggressively given clinical findings of pul-
monary edema and presumed acute exacerbation of con-
gestive heart failure. Anticoagulation is started with low
molecular weight heparin for acute DVT with possible con-
comitant pulmonary embolism. Over the next 48 hours her
symptoms are minimally improved. Nasal swabs and poly-
merase chain reactions for viral etiologies of pneumonia are
negative. Transthoracic echocardiogram reveals depression
of left ventricular ejection to 45% without associated right
ventricular strain or valvular abnormalities. Further treat-
ment with bilevel positive pressure ventilation (BiPAP),

FIG. 1b. Chest CT on admission showing bilateral diffuse
infiltrates.
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FIG. 1c. CXR after one week of corticosteroid treatment
showing improvement.

opiates, anxiolytics, and a cool air-circulating device are
utilized. A CT of the chest reveals nondependent, diffuse
bilateral ground glass opacity, concerning for pulmonary
edema, interstitial pneumonitis, or lymphagitic spread of her
pancreatic cancer (Figure 1b). Amiodarone is discontinued.
Corticosteroids in the form of prednisone 30 mg twice a day
orally are started empirically for presumed diagnosis of
chemotherapy- or amiodarone-induced pulmonary toxicity
with possible superimposed lymphagitic spread, leading to
rapid improvement of her symptoms as well as CXR findings
in one week (Figure 1c).

She is eventually discharged home with a steroid taper,
oxygen, and pulmonary rehabilitation. Chemotherapy is
discontinued given pulmonary toxicity and progression of the
disease. Home palliative care service is instituted and she is
eventually transitioned to hospice.

Discussion

We describe here a case of progressive dyspnea in a patient
with advanced pancreatic cancer and dramatic response to
corticosteroids. Several potential etiologies are entertained,
which include bacterial pneumonia, exacerbation of CHF,
pulmonary embolism, pulmonary drug toxicity, and tumor
lymphangitic spread. However, given the clinical time course
and the rapid response to corticosteroids, the most likely
causes are chemotherapy-induced pulmonary toxicity and
lymphangitic spread of the tumor. This case highlights the
characteristic scenario of dyspnea in the palliative care setting
where the cause is often multifactorial and the response is
often unpredictable. We advocate for the prompt recognition
and treatment of corticosteroid-responsive conditions in EOL
dyspnea in cancer patients.

The differential diagnosis of dyspnea in a patient with
advanced cancer and diffuse interstitial pulmonary infiltrates
on chest radiograph is extensive, including bacterial and viral
pneumonia, hydrostatic pulmonary interstitial edema, lung
toxicity induced by chemotherapeutic drugs, radiation
pneumonitis, and lymphangitic carcinomatosis.'® The ratio-
nal diagnostic approach here is to consider the tempo of the
disease, clinical context, and the characteristic pattern on high
resolution CT scan to make the most likely diagnosis, since
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lung biopsies carry a high risk for complications in these
patients."!

In our patient, the classic causes of respiratory infection,
fluid overload, and pulmonary embolism may have all con-
tributed to her dyspnea, but the acute presentation in the
setting of progressive malignancy with recent chemotherapy,
as well as the typical radiographic findings of bilateral inter-
stitial and alveolar infiltrates, make drug-induced pneumo-
nitis the most likely culprit and lymphangitic spread a close
second. Fortunately, both conditions are corticosteroid-sen-
sitive, and she responded well with prompt resolution of her
respiratory symptoms. In contrast, treatments with broad-
spectrum antibiotics, diuresis, and anticoagulation were not
effective in this case.

With the ever-increasing armamentarium of chemothera-
peutic agents at our disposal, one can expect an increasing
spectrum of significant side effects, especially pulmonary
drug toxicity. Traditionally, pulmonary drug toxicity is
characterized by fever, dyspnea, hypoxemia, a radiographic
pattern of interstitial fibrosis, and a temporal relationship
with the suspected offending drugs.'? It is often overlooked
because of other common diagnoses including interstitial lung
disease, viral and bacterial pneumonia, CHF, or obstructive
pulmonary diseases. It is usually not suspected until after
many other etiologies and treatments have been exhausted.
Some of the characteristic pulmonary toxicity is related to
antibiotics and cardiac drugs such as amiodarone.'® Review
of the literature shows that the prevalence of pulmonary drug
toxicity is increasingly common in advanced cancer patients,
in particular for those receiving certain chemotherapeutics
such as bleomycin, gemcitabine, and oral tyrosine kinase in-
hibitors.'* Pneumonitis associated with gemcitabine and oral
tyrosine kinase inhibitors has an incidence rate ranging from
0.02% to 1%, and typically presents as interstitial pneumoni-
tis, diffuse alveolar damage, and noncardiogenic pulmonary
edema.'?

Cessation of the presumed culprit agent and treatment
with corticosteroids often lead to dramatic and rapid im-
provements of the symptoms and radiographic findings,
although this has not been evaluated in randomized con-
trolled trials.' Interestingly, the temporal relationship of the
offending drug and the development of pulmonary symp-
toms often varies, ranging from days to weeks after the drug
was started. This is important for patients who are referred
to palliative care and/or hospice care with concurring and/
or recent chemotherapy, since their symptoms of dyspnea
often have multiple etiologies and chemotherapy-related
pulmonary toxicity might be neglected and corticosteroids
thus not offered. Similarly, radiation peumonitis, another
corticosteroid-responsive condition, may occur months after
the radiation treatment.® It should be noted that the use of
corticosteroids at the EOL is a much more common practice
in Europe.'®"”

Lymphangitic carcinomatosis (LC) is the diffuse infiltration
and obstruction of the parenchymal lymphatic channels by
cancer. Incidence of LC accounts for 6%-8% of all metastatic
diseases to the thorax.'® The common carcinomas associated
with LC are breast, larynx, prostate, thyroid, gallbladder,
stomach, and pancreas.18 Clinical manifestations of LC such
as dyspnea, nonproductive cough, and bilateral pulmonary
infiltrates often lead to an incorrect diagnosis; however, the
characteristic findings of LC on high resolution CT signifi-
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cantly assists in the differential diagnosis. LC has a poor
prognosis, as it indicates advanced metastatic disease, and the
use of radiation and/or chemotherapy is generally not help-
ful. However, systemic corticosteroids are known to have
palliative effects.'

Several other pulmonary pathologies in dyspneic cancer
patients are also responsive to corticosteroids. Besides pul-
monary conditions such as COPD and bronchospasm, corti-
costeroids have been shown to be effective in cancer
associated SVC syndrome, upper airway obstruction, and
radiation induced pneumonitis. A systemic review by Rowell
and Gleeson finds that corticosteroids, while not a substitute
for radiation, chemotherapy, or palliative stenting, may be
useful in relieving dyspnea caused by tumor-related SVC
syndrome in ill patients.”® Anecdotal reports have been
published on the role of corticosteroids in relieving upper
airway obstruction, presumably due to reduction of tumor-
related airway edema or secretions.?! Finally, radiation-in-
duced pneumonitis is particularly sensitive to low dose of
corticosteroids.

Perhaps the apparent underuse of corticosteroids in re-
lieving cancer-related dyspnea is related to concerns about
their significant side effects, particularly at high doses. Data
from the spinal cord compression literature reveal significant
hyperglycemia, risks of infection, psychomotor agitation, and
fluid retention.” Clinicians, as well as patients and family
caregivers, often worry about the side effects and thus are
reluctant to use corticosteroids. Two regimens of corticoste-
roids are widely reported in the literature: a high-dose regi-
men (e.g., dexamethasone 100 mg followed by 96 mg per day
in divided doses), which has been used to relieve spinal cord
compression, increased intracranial pressure, and upper air-
way obstruction; and a low intermediate dose regimen (e.g.,
dexamethasone 1-6 mg once or twice daily), which has been
used in the aforementioned pulmonary conditions. In patients
with a limited life expectancy of days to several weeks, long-
term side effects are less likely to occur and therefore, we
believe that they should not preclude the continuous use of
corticosteroids until the patient’s death. The benefit of po-
tential rapid improvement in patient’s disabling dyspnea
clearly outweighs manifestations of corticosteroid side effects.
Palliative care physicians should educate patients and their
caregivers about the risks and benefits of corticosteroid use in
relieving EOL dyspnea, taking into account patients’ illness
trajectory, prognosis, and goals of care.

Our case illustrates severe debilitating dyspnea in a patient
with advanced malignancy and dramatic response to corti-
costeroids. We highlight several potential corticosteroid-
responsive pulmonary conditions that may be prevalent in
this patient population, and we recommend a trial of low dose
of oral corticosteroids in dyspneic cancer patients even with-
out definitive tissue diagnosis, given the high prevalence of
corticosteroid-responsive conditions in these patients, and the
favorable risk-benefit ratio of low-dose corticosteroids. Our
approach calls for liberal use of high-risk medications and
treatment modalities at the EOL, taking into consideration the
patient’s prognosis and goals of care. With the pleotrophic
effects of corticosteroids on many other EOL symptoms in
addition to dyspnea, palliative care physicians should con-
sider adding corticosteroids in treating dyspneic cancer pa-
tients with other potential corticosteroid-responsive EOL
symptoms.
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