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OFFICE MANAGEMENT OF COMMON  
NON-PAIN PALLIATIVE CARE SYMPTOMS  
Michael Gabriel, MD and Matthew S. Ellman, MD  

Week 6 
 

Educational Objectives:   
 

1. Choose appropriate treatment options based on the pathophysiology and causes of 
nausea/vomiting in ambulatory palliative care patients  

2. Review the assessment and treatment of dyspnea in ambulatory palliative care patients 
3. Review the assessment and treatment of xerostomia in ambulatory palliative care patients 

 
 
CASE ONE: 

 
Mrs. O. is a 76-year-old patient with class 4 systolic heart failure with an ejection fraction 
<20% and a history of hypertension and hyperlipidemia.  She is seen in the clinic with a 
chief concern of nausea. She states that since her hospitalization for a CHF exacerbation 
one week ago, she has had constant nausea during the day and has vomited once. The 
constant nausea has made it harder for her to leave the house. She reports that her edema, 
dyspnea and other symptoms related to CHF are at baseline. Mrs. O. has been hospitalized 
for CHF exacerbations three times in the past year. She is not a candidate for heart 
transplantation.  Her medications include ASA 325mg daily, lisinopril 10 mg daily, 
metoprolol succinate 150 mg daily, spironolactone 25 mg daily, atorvastatin 10 mg daily, 
furosemide 80 mg daily, and SL NTG prn. Mrs. O. would like to know what is causing this 
nausea and what can be done to help. Her overall health goals include remaining at home 
and avoiding future hospitalizations.  
 

 
Questions: 
 
1. What are the pathophysiologic pathways and receptor types related to nausea and 

vomiting? 
Nausea and vomiting are very common symptoms in ambulatory patients with serious and 
life-limiting illnesses and often have a substantial effect on disease burden and quality of life. 
Nausea and vomiting can arise from a variety of pathophysiologic causes, and understanding 
this pathophysiology is useful in targeting antiemetic treatments to specific receptors, thus 
optimizing therapy and minimizing side effects.  The vomiting reflex is activated by a cluster 
of neurons in the medulla known as the emetic center. The input sources to the emetic center 
include the cerebral cortex, visceral sensory organs and the vestibular apparatus of the inner 
ear. Additionally, there can be stimulation of the emetic center by the chemoreceptor trigger 
zone in the floor of the fourth ventricle. 
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Each of the nausea/vomiting input sources are mediated by different receptor types.  
 

• The cerebral input is thought to be mediated by GABA and histamine (H1).  
• Visceral receptors utilize serotonin (5HT3, 5HT4) primarily, as well as dopamine 

(D2).  
• Vestibular receptors are histamine (H1) and acetylcholine (ACh) mediated.  
• The chemoreceptor trigger zone is mediated by primarily dopamine (D2) as well as 

serotonin (5HT3) and neurokinin (NK1). 
 
2. What are the potential clinical causes of nausea and vomiting and what is the approach 

to assessment? 
Nausea and vomiting can be related to a wide variety of causes which may be clustered into 
different categories. For example, when addressing the differential diagnosis for nausea in 
the general population, the onset of the symptom is important.  Acute nausea and vomiting 
may be instigated by acute gastroenteritis or other GI related issues, the postoperative state, 
vestibular neuritis, chemotherapy, or side effects of many other medications. On the other 
hand, examples of chronic conditions resulting in nausea and vomiting include: nausea and 
vomiting of pregnancy, chronic nausea and vomiting syndrome, gastroparesis, 
gastroesophageal reflux, gastric outlet obstruction, eosinophilic gastroenteritis, cyclic 
vomiting syndrome, endocrine derangements, sequalae of organ specific chronic diseases, 
chronic idiopathic intestinal pseudo-obstruction, and rumination syndrome. 
 
For the palliative care population, linking the underlying clinical cause(s) of nausea and 
vomiting with the pathophysiologic pathway may be helpful for targeting the best treatment 
while minimizing side effects. In this population, common central nervous system problems 
causing nausea (thought to be mediated by GABA and histamine [H1]) include increased 
intracranial pressure, uncontrolled pain, CNS tumor progression, headache disorder, seizure 
disorders, or depression/anxiety. Visceral or GI tract issues causing nausea include 
constipation, gastroparesis, ileus causing bowel distension, small bowel obstruction, tumor 
progression, pancreatitis, hepatitis, cholecystitis, GERD, peptic ulcer disease, other GI 
irritation from medications, and mechanical stress from instruments such as nasogastric tubes 
or other devices. Vestibular causes of nausea include acute vestibular neuronitis, motion 
sickness, and middle ear infections.  Chemoreceptor trigger zone issues include effects of 
medications (e.g., chemotherapy, opioids, antibiotics), metabolic derangements (e.g., 
hyponatremia, hypercalcemia) and organ injury (especially hepatic or renal). 
 
Of note, a broad range of medications, including chronic maintenance medications, acute 
interventional medications, over-the-counter medications and palliative medications include 
a side effect profile of nausea and vomiting.  Each medication a patient is taking should be 
evaluated by looking at potential drug-drug interactions, timing of symptoms relative to onset 
of use, dosing, etc. 
 
With a palliative care approach in mind, the patient’s previous goals and values are important 
as one considers the extent of diagnostic assessment. Generally, the approach should focus 
on identification of etiology, effects on quality of life and symptom burden, as well as 
exclusion of life-threatening causes or complications. 
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As always, a focused history and physical exam should be performed, as the cause of nausea 
and vomiting is often determined solely through these steps. Important questions include the 
onset, frequency, timing, duration and severity of symptoms; the amount and description of 
vomitus, if present; and alleviating and exacerbating factors. In addition, associated 
symptoms may suggest a likely underlying cause and an associated receptor pathway for 
nausea that will guide treatment selection, as well as further diagnostic evaluation. 
Medications should be reviewed with attention to the introduction of new medications and 
recent dosing changes in existing ones.    
 
The physical exam should be driven by the history provided, but certain key elements should 
always be included. Signs of dehydration, including skin turgor, mucus membranes, and 
hypotension, or orthostasis should be evaluated. An abdominal and neurologic examination 
are essential. Ophthalmoscopy, testing for nystagmus and cerebellar maneuvers should be 
performed if there is concern for increased intracranial pressure or vestibular problems.  
 
Depending on clinical information gathered, as well as patient’s goals and preferences, 
further testing may be appropriate. Basic laboratory testing including electrolytes and other 
correctable metabolic factors is reasonable, especially if there is concern for dehydration or 
electrolyte abnormalities.  For acute or life-threatening concerns, such as acute bowel 
obstruction or CNS symptoms, imaging or procedures may be discussed with the patient in 
the context of the patient’s goals. In some cases, emergent work-up may be necessary.  

 
 
CASE ONE CONTINUED: 

 
Through further questioning, you discover that Mrs. O.’s furosemide dose was increased to 
80mg from 40mg daily during the last hospitalization. She did not have nausea prior to her 
recent hospitalization. At times, rest could help alleviate her nausea, but she could not 
identify exacerbating factors. Her vital signs are within normal limits, including testing of 
orthostatic vital signs; there is trace edema on lower extremity exam; and the remainder of 
the physical exam is unchanged from baseline. 
 

 
3. What are symptomatic treatment options available for nausea/vomiting? 

If a reversible or manageable underlying cause is found, treatment should target that specific 
process if consistent with the patient’s goals of care. For example, corticosteroids and neuro-
oncologic assessment may be indicated to treat increased intracranial pressure due to CNS 
malignancy; if a drug side effect is responsible, insulting medications may be modified or 
changed; constipation and other GI factors may be addressed with an adequate bowel 
regimen.  
 
However, due to high symptom burden, multifactorial causes of nausea and vomiting or 
delay in evaluation, empiric treatment for patient comfort is often reasonable. If the 
pathophysiologic cause is straight forward, the anti-emetic or prokinetic medication should 
be matched to the proper receptor site affinity. Each class of medication has its own side 
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effect profile and the risks and benefits should be discussed prior to starting anti-emetic 
therapy. 
 
5HT3 Receptor Antagonists 
 
Ondansetron, granisetron, tropisetron, dolasetron and palonosetron are 5HT3 receptor 
antagonists. The recommended dosing for these agents are shown in Table 1 (below). There 
are dose-dependent increases in QTC, which should be followed when using these agents. Of 
note, due to its strong effects on 5HT3 receptor and additional minor effects on other nausea 
receptors, ondansetron is often used as a first line treatment for most cases of multifactorial 
or nonspecific nausea.  
 
D2 Receptor Antagonists 
 
Phenothiazines, such as prochlorperazine and chlorpromazine, and other antipsychotic 
agents, including haloperidol and olanzapine, block D2 receptors found in the chemoreceptor 
trigger zone. Prochlorperazine and chlorpromazine are commonly used as antiemetics. All 
but haloperidol have a broad spectrum of activity, also blocking histaminic, muscarinic, 
serotonergic, and/or alpha-adrenergic receptors. They may also produce vagal blockade in 
the gastrointestinal tract, giving them some prokinetic activity. Because of their broad 
activity, these agents may cause side effects such as sedation, hypotension, dystonia, and 
extrapyramidal symptoms. Common dosing for these agents shown in Table 1. Dose 
reduction should be considered for D2 receptor antagonists in geriatric populations. 
 
H1 Receptor Antagonists 
 
The first generation H1 receptor antagonists block H1 receptors in the vomiting center of the 
medulla, the vestibular nucleus, and the chemoreceptor trigger zone. Drugs in this class 
include promethazine, meclizine, hydroxyzine, cyclizine, and diphenhydramine. The main 
side effect is sedation, as well as anticholinergic side effects, especially in geriatric 
populations. See Table 1 for anti-emetic dosing.  The second-generation, less-sedating H1 
receptor antagonists (loratadine, fexofenadine, and cetirizine) are not be very effective anti-
emetics as they cross the blood-brain barrier to a much lesser degree than first generation 
agents.  
 
Prokinetic Agents 
 
Prokinetic agents, such as metoclopramide stimulate the motility of the upper gastrointestinal 
tract by activation of 5HT4 receptors, releasing acetylcholine from enteric neurons to 
stimulate the cholinergic system in the gut wall, but also have proposed mechanisms of  
5HT3 receptors blockade, and  dopamine receptor antagonism in the chemoreceptor trigger 
zone. The prokinetic dose of metoclopramide is 10mg orally three times a day. The most 
common side effects are restlessness, drowsiness, and fatigue. Assessments for involuntary 
movements are recommended for elderly patients using metoclopramide at higher doses and 
for long-term therapy.  
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All antiemetic agents should be used on a short-term basis and the necessity of their use 
should be re-addressed at frequent intervals. 
 
Table 1. Common Oral Antiemetic Doses 
 

Receptor Type  Dosing 
5HT3 Receptor Antagonists Ondansetron 4–8 mg PO daily/twice a day 

 
D2 Receptor Antagonists 
 

Prochlorperazine 5–10 mg PO every 8 
hours  
Chlorpromazine 10–25 mg PO every 4–6 
hours 
Haloperidol 0.25-2 mg PO every 8 hours 
Olanzapine 5-10 mg PO daily 

H1Receptor Antagonists 
 

Promethazine 25 mg PO every 6 hours  
Diphenhydramine 12.5-50 mg PO every 8 
hours 

Prokinetic Agents 
 

Metoclopramide 10mg PO every 8 hours  

 
 

CASE ONE CONTINUED: 

 
Mrs. O.’s BMP shows a sodium of 130 mmol/L and potassium of 3.4 mmol/L. After 
discussing with Mrs. O.’s cardiologist the lab results and the timing of the furosemide dose 
increase and the onset of her nausea and vomiting, you decide with Mrs. O to reduce the 
dose of furosemide from 80 mg to 40 mg daily. In addition, you prescribe odenasteron to 
use as needed as a treatment for multi-factorial nausea, targeting the 5HT3 receptor. In 
addition, you begin a discussion with Mrs. O. about the current benefits and risks of statin 
therapy and simplification of chronic medications. One week later, a repeat BMP is normal 
and Mrs. O. reports by phone that her nausea resolved without using odenasteron.  
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CASE TWO: 

 
Mr. S. is a 68-year-old with severe COPD who returns to clinic for routine follow-up. He 
reports that his shortness of breath has worsened over the last three months and he feels 
breathless with minimal activity and sometimes at rest. He is especially distressed by 
periods of dyspnea waking him from sleep. He states that his quality of life has been 
significantly affected. Mr. S.  has had three COPD exacerbations resulting in 
hospitalizations in the past six months. His pulmonologist recently advised him that he is on 
maximal therapy for his COPD and his disease is now Stage 4.  His continuous 
supplemental oxygen was recently increased from to 2L to 3L via nasal cannula.   Current 
medications include salmeterol/fluticasone 50/500 dry powdered inhaler (DPI) one puff 
twice daily, tiotropium DPI one cap inhaled daily, albuterol metered dose inhaler (MDI) or 
solution for nebulization every six hours as needed, lisinopril 40mg daily, and simvastatin 
20mg daily.  
 

 
4. What are the potential causes and pathophysiology of dyspnea in advanced diseases?  

Dyspnea, or breathlessness, encompasses multiple somatic perceptions that are variously 
described as air hunger, increased effort of breathing, chest tightness, rapid breathing, 
incomplete exhalation, or a feeling of suffocation. The experience derives from interactions 
among multiple physiological, psychological, social, and environmental factors that may also 
induce secondary physiological and behavioral responses. Dyspnea can occur by several 
mechanisms related to chemoreceptors for oxygen and carbon dioxide exchange, as well as 
mechanoreceptors for stretch in airways, lungs, and the chest wall, or receptors at the 
capillary and alveolar level sensing fluid in the alveoli or micro emboli. These mechanisms 
can result in a mismatch between the brain's perception of ventilation and the actual air flow 
and oxygen and carbon dioxide levels in the body. Dyspnea is common in patients with many 
advanced life-threatening illnesses, including advanced cancer, heart disease, COPD, renal 
disease, and infectious and neurologic conditions. Common clinical causes of dyspnea in life-
limiting disease include pleural effusions, pericardial effusions and tamponade, 
decompensated heart failure, superior vena cava syndrome (especially in patients with lung 
cancer or lymphoma), ascites, anemia, anxiety, electrolyte disturbances or even urinary 
retention or constipation. 

 
5. What is a palliative care approach to the evaluation of dyspnea?  

The goals of an assessment of dyspnea in palliative care patients are to understand the 
intensity, distress, and functional impact of dyspnea, to diagnose potentially reversible 
factors, and to monitor the response to interventions. The history is most vital as the presence 
and severity of dyspnea are defined solely by patient self-report. Objective measures, such as 
respiratory rate, oxygen saturation, and arterial blood gas determination may not correlate 
with, nor provide a quantitative measure of, the degree of dyspnea. For this reason, the focus 
should be on the patient’s subjective report of the severity of dyspnea and associated distress, 
as well as its impact on quality of life. When assessing dyspnea, psychosocial factors, 
spiritual and existential issues, as well as stress, anxiety, and depression should all be 
explored with a special focus on correlation with the sensation of dyspnea. 



Palliative Care. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 
 

Laboratory and imaging studies are often not required in the palliative evaluation of dyspnea 
as the results will rarely alter management. However, if a specific underlying process has not 
yet been identified, or if a patient presents with acute or worsening dyspnea, especially with 
vital sign or physical exam changes, further workup may be warranted. 

 
 
CASE TWO CONTINUED: 

 
Exploring his symptoms further, Mr. S. states he often feels very anxious when he 
experiences night time dyspnea. He explains that he will wake up thinking about his 
prognosis, his future, and his children. He then becomes very anxious and feels more short 
of breath, which leads to a worsening cycle of dyspnea and anxiety. He says he is now 
staying on one floor of his home and does not use the stairs due to symptoms.  On exam, 
Mr. S. has a pulse oximeter reading of 91% (on 3L nasal cannula), decreased breath 
sounds diffusely, and no other significant physical exam findings. At his recent 
pulmonology visit, a chest X-ray and laboratory tests were unchanged from baseline. 
 

 
6. What are the treatment options available for dyspnea?  

The first step in managing dyspnea is to treat specific reversible causes if possible, as well as 
to maximize treatment of underlying contributing conditions. In cases with multifactorial 
etiologies or without a specific reversible cause (in the context of a patient’s goals and 
values), it is reasonable to target therapy to reduce distress through symptom improvement. 
 
Maximizing nonpharmacologic interventions is important for all patients. These include 
psychosocial support, teaching relaxation techniques, and educating patients about 
modification of activity level and the benefits of home support aids such as shower chairs, 
support rails, and the use of cool air blowing on the face from a fan. For patients with 
problems with secretions, percussive vibration and insufflation-exsufflation devices, which 
require a prescription (usually provided by the pulmonologist) and can be covered by 
insurance for certain medical conditions, may be helpful. Enlisting pulmonary therapy, 
physical therapy, and occupational therapy may also be helpful. 
 
A trial of supplemental oxygen is reasonable but only for patients with objective evidence of 
hypoxemia. Even then, the presence of hypoxemia does not reliably predict symptomatic 
response from oxygen therapy. In non-hypoxemic patients, supplemental oxygen appears no 
more likely than placebo to provide relief of dyspnea. 
 
Pharmacologic management options for dyspnea in the palliative care patient should be 
considered in the context of the patient’s goals and values, prognosis, quality of life, risks 
and benefits of treatments, as well as with communication amongst specialists.  Opioids are 
the most well-established pharmacologic treatment for symptomatic management of dyspnea 
in patients with advanced illness. Morphine is the most widely studied drug, but 
hydromorphone has also been found effective. In the opioid naïve patient, low doses of oral 
morphine sulfate (2.5-5 mg) every four hours as needed will provide relief for most patients; 
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higher doses will be needed for patients on chronic opioids. The goal is to find the lowest 
possible effective dose. In patients with advanced disease with a strong element of anxiety 
associated with dyspnea, benzodiazepines are reasonable to use, especially if symptoms are 
severe and when other interventions are unsatisfactory. In general, a starting dose for 
lorazepam for the anxious dyspneic patient is 0.5 - 1.0 mg every four to six hours or 
clonazepam 0.5 to 1.0 mg at bedtime. Use of disease specific agents such as bronchodilators, 
diuretics, or glucocorticoids are not recommended unless targeting specific underlying 
disease processes. 

 
 
CASE TWO CONTINUED: 

 
The patient’s goals and values, current condition, and prognosis are discussed at length. 
Mr. S. accepts psychosocial support and coping strategies for management of anxiety. An 
occupational therapist aids him in modifying his home to better suit his symptom 
limitations, including the installation of a chair glide for stairs and shower chair. He agrees 
to try a fan at night to help with the sensation of dyspnea. After discussing the option of 
using opioids with Mr. S. and his pulmonologist, it is decided to try non-pharmacologic 
methods first, but if his condition worsens, opioids will be used for additional symptom 
relief and as a method to try to reduce the need for hospitalization.  
 

 
 
CASE TWO CONTINUED: 

 
One month later, Mr. S. returns for follow-up and says that he has made great strides in 
working through his anxiety and that his dyspnea has improved. However, he is now 
experiencing a very dry mouth and that when he wakes up in the morning his mouth feels 
‘raw.’  He has lost taste of some foods and notices that he can’t get through conversations 
without his voice weakening due to less saliva. 
 

 
7. What are the potential causes and evaluation of xerostomia?  

Xerostomia, or dry mouth, is a common symptom in the palliative care population and can 
cause significant morbidity and diminished quality of life.  In most cases, xerostomia is 
caused by hypo-functioning of salivary glands. 
 
A dry mouth can alter taste and make it difficult for patients to eat and swallow and can 
cause mouth pain and difficulty speaking. It can also lead to local or systemic infection, 
nutritional changes, dental disease, and psychological distress.  Risk factors include 
polypharmacy, mouth breathing, advanced age, and a history of radiation to the head and 
neck.  Etiologies of dry mouth include radiation therapy, bone marrow transplant/chronic 
GVHD, trauma/surgical complications, oxygen therapy, autoimmune diseases (Sjogren’s 
syndrome, sarcoidosis, Eaton-Lambert syndrome, SLE, amyloidosis), infections (HIV, 
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hepatitis C, and others), (poorly-controlled diabetes, hypo-secretory conditions (pancreatic 
insufficiency, atrophic gastritis, primary biliary cirrhosis), dehydration, and nutritional 
deficiencies, including fiber, potassium, vitamin B-6, iron, calcium and zinc. 
 
Numerous medications commonly cause dry mouth. Common classes include those with 
anticholinergic activity, such as antiemetics, antihistamines, antipsychotics, antispasmodics, 
antidepressants, and bronchodilators. Opioids, benzodiazepines and chemotherapeutics, as 
well as sympatholytics such as alpha-blockers, alpha-2 agonists, and beta-blockers are also 
common culprits. Overall, there are more than 400 medications that may be linked to 
xerostomia. 
 
The assessment of xerostomia relies on history and physical exam.  Often, questions about 
oral care are excluded or glossed over during patient encounters. It is important to ask about 
the presence of dry mouth, onset, severity, provoking and palliating factors, as well as 
associated symptoms such as fever, difficulty breathing, difficulty swallowing, thirst, 
weakness, dizziness, concentrated urine, oral pain, and problems speaking. Additionally, the 
presence of any oral redness, blisters, ulcers, cracks or patches should be explored. An 
investigation of the patient’s oral hygiene methods is also helpful. A careful oral exam 
should be performed, looking for the presence of dry lips, dry mucosa, dental caries, a coated 
tongue, and rope-like saliva which help to confirm xerostomia. Additional findings may 
include thrush, periodontal disease, angular cheilitis, and herpetic infection.  Normally, 
further testing is not required for xerostomia, but if there is concern about a specific etiology 
based on examination, further work-up may be considered depending on patient goals.  

 
 
CASE TWO CONTINUED: 

 
No new medications have been added recently to Mr. S.’s regimen.  His symptoms of 
xerostomia have progressed since the time of his last visit, although he states that he had 
dryness previously from time to time. He is currently on 3 L of oxygen nasal cannula.  He 
had one episode of a minor nose bleed recently. On physical exam, he exhibits cracked lips 
and dry oral and nasal mucosa. 
 

 
8. What are the treatment options available for xerostomia? 

Like other palliative treatments, the first step to treat xerostomia is addressing reversible, 
underlying causes. Medications that cause dry mouth should potentially be discontinued or 
substituted. Medical management for conditions related to xerostomia should be optimized.  
 
The palliative treatment of xerostomia aims to alleviate symptoms and prevent 
complications. The patient should be encouraged to maintain regular dental care and good 
home oral hygiene. Preventative strategies include maintenance of good hydration by taking 
regular sips of water, drinking sugar-free liquids, and avoidance of oral irritants (e.g., coffee, 
alcohol, and nicotine). The patient should utilize open nasal passages and try to avoid mouth 
breathing. Often when mouth breathing is identified, the patient can practice nasal breathing 
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as an effective first step. For some patients, over the counter medications such as non-
sedating anti-histamines or intranasal steroids, as well as nasal strips can aid with proper 
nasal breathing. Additionally, the use of humidifiers, particularly at night, and avoidance of 
low-humidity environments is effective.  Patients requiring oxygen therapy should consider 
the use of a humidifier with their nasal cannula system. The patient can also stimulate saliva 
flow by using sugar-free candies, lozenges, or gum. 
 
Saliva substitutes may be tried, although their efficacy is limited.  Artificial saliva 
preparations provide more viscosity and lubrication than water, are generally available 
without prescription, and are dispensed as sprays, liquid rinses, gels, and lozenges. Some 
products contain animal derived ingredients.  If a patient finds one unacceptable, others 
should be tried as products differ in viscosity, texture, and flavor, and responses can vary.  
Due to limited duration of action, they may be particularly useful before eating, speaking, 
and sleeping. 
 
For refractory cases and after careful discussion about their risks and benefits, sialagogues 
may be considered. The choice between pilocarpine and cevimeline, which appear equally 
efficacious compared with placebo, is largely determined by individual factors; these include 
individual clinical response, convenience, and cost and insurance coverage.  Pilocarpine is 
started at 5 mg po three times daily and can be titrated to 10 mg po three times daily. 
Cevimeline is dosed at 30 mg po three times daily. Common cholinergic side effects 
including urinary frequency, dizziness, and sweating are of concern with these medications, 
particularly in the geriatric population.  These agents are contraindicated in asthma, acute 
iritis, and narrow-angle glaucoma, and should be used with caution in COPD and cardiac 
disease. 
 
 

CASE TWO CONTINUED: 

 
A humidifier is connected to the patient’s home oxygen tank to lessen the drying effect of 
the nasal cannula oxygen. Mr. S. is advised to take small sips of water during the day and 
use sugar free candy to promote saliva production. Proper oral care and avoidance of 
mouth breathing is encouraged. At follow-up, Mr. S. reports significant improvement in 
xerostomia.  He continues long-term goals of care planning. 
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CME Questions: 
 

1. Which of the following receptors is not active in the nausea/vomiting pathway? 
 

a. Histamine 
b. Serotonin 
c. Norepinephrine 
d. Dopamine 
e. Acetylcholine 

 
 
2. When assessing dyspnea, a requirement exists for objective findings such as hypoxemia 

and increased respiratory rate.  
 

a. True 
b. False 

 
 
3. In the geriatric population, pilocarpine as treatment for refractory xerostomia should 

be used with caution due to what side effects? 
 

a. Cholinergic 
b. Constipation 
c. Hyperglycemia 
d. Hypokinesia  

 
 
 
Answers: 
 

1. c Norepinephrine.  The cerebral input is thought to be mediated by GABA and 
histamine (H1). Visceral receptors utilize serotonin (5HT3, 5HT4) primarily, as well 
as dopamine (D2). Vestibular receptors are histamine (H1) and acetylcholine (ACh). 
The chemoreceptor trigger zone is mediated by primarily dopamine (D2), as well as 
serotonin (5HT3) and neurokinin (NK1). 

2. b False. Objective measures, such as respiratory rate, oxygen saturation, and arterial 
blood gas determination may not correlate with, nor provide a quantitative measure 
of, the degree of dyspnea. Symptom assessment focuses on subjective history. 

3. a Cholinergic. The medication has risks of urinary frequency, dizziness, and sweating 
which are common side effects. These agents are contraindicated in asthma, acute 
iritis, and narrow-angle glaucoma, and should be used with caution in COPD and 
cardiac disease. It additionally can cause diarrhea, hypoglycemia and hyperkinesia. 

 
 

 


