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“»Case presentation

**HFNC as an oxygen delivery system
“*Use of HFNC in management of dyspnea
“*Current evidence for HF weaning protocols

“*Our experience with weaning in the pallative care unit



Mr. M is a 79 yo gentleman with CAD, COPD who was admitted to the hospital
after presenting with dyspnea and acute hypoxic respiratory failure. He was
positive for COVID-19 and received remdesivir and dexamethasone, along with
CAP treatment. His hypoxemia progressively worsened, requiring escalating
support from HFNC (on 50L/60%). Hospital course also complicated by delirium.
After >2 weeks inpatient with no improvement, his family decided to pursue
comfort care measures.



Ms. S is a 55 yo lady with stage IV metastatic NSCLC with recurrent malignant
pleural effusions who presented with worsening shortness of breath and acute
hypoxic respiratory failure. On imaging she had a large pleural effusion as well
as worsening metastatic disease despite treatment. After a prolonged hospital
course, with multiple thoracentesis she decided to get a pleurX catheter placed
and wanted to focus her care plan on comfort care measures. She was
transferred to the palliative care unit on HFNC at 50L/70%.



“*Oxygen delivery system with a heated humidifer

“* Parameters:
* Flow /min — up to 60L/min
* Fraction of inspired oxygen (FiO2) — up to 100%

* Temperature

**First introduced in early 2000s for premature neonates
and later pediatric patients with bronchiolitis.
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Reduction of anatomical deadspace and generation of positive end-

expiratory pressures (PEEP)
- Improved oxygenation
Reduction in work of breathing
Improvement in mucociliary clearance
Improvement in patient’s comfort due to:
- optimal humidification
- possibility of eating or talking while under treatment
- lack of deleterious effects from the nasal/facial mask












“*It is a distressing symptom at end of life, for patients and caregivers

* Arises from the awareness of a respiratory supply-and-demand mismatch
“»*Causes anxiety, which in turn worsens dyspnea

“*Treatment can be
* Disease modifying:
* diuretics in heart failure, inhalers in COPD, supplemental O2 with hypoxemia
* Symptom based:
* opioids, benzos for anxiety, steroids
* Non—pharmacological:
* NIV, HFNC, fans, pulmonary rehab, thoracentesis






Study objective: Palliative patients often visit the emergency department (ED) with respiratory distress during their end-of-life
peried. The goal of management is alleviating dyspnea and providing comfort. High-flow nasal cannula may be an alternative
oxygen-delivering method for palliative patients with do-not-intubate status. We therefore aim to compare the efficacy of high-flow
nasal cannula with conventional oxygen therapy in improving dyspnes of palliative patients with de-not-intubate status who have
hypoxemic respiratary failure in the ED.

Methods: This randomized, nonblinded, crossover study was conducted with 48 palliative patients aged 18 years or older with do-
notintubate status who presented with hypoxemic respiratory failure to the ED of Siriraj Hospital, Bangkok, Thailand. The
participants were randomly allocated to conventional oxygen therapy for 80 minutes, followed by high-flow nasal cannula for 80
minutes (n=24) or vice versa (n=24). The primary outcome was modified Borg scale score. The secondary outcomes were
numeric rating scale scare of dyspnea and vital signs.

Results: Intention-to-treat analysis included 44 patients. 22 in each group. Baseline mean modified Borg scale score was 7.6 (SD
2.2) iconventional exygen therapy first) and 8.2 (SD 1.8) (high-flow nasal cannula first). At 80 minutes, mean modified Borg scale
score in patients receiving conventional cxygen therapy and high-flow nasal cannula was 4.9 (standard of mean 0.3) and 2.9
(standard of mean 0.3), respectively (mean difference 2.0; 95% confidence interval 1.4 to 2.6). Results for the numeric rating
scale score of dyspnea were similar to those for the modified Borg scale score. Respiratory rates were lower with high-flow nasal
cannula (mean difference 5.9; 95% confidence interval 3.5 to 8.3), and high-flow nasal cannula was associated with a
significantly lower first-hour morphine dose.

Conclusion: High-flow nasal cannula was superior to conventional oxygen therapy in reducing the severity of dyspnea in the first
hour of treatment in patients with do-not-intubate status and hypoxemic respiratory failure. [Ann Emerg Med. 2020;75:615-626.]




“*Meant to be a temporary modality

“*Nearly impossible to replicate at home, with or without hospice

“*Large out-of-pocket expenses, difficult to manage equipment /troubleshoot
issues

\/ o . o . o
**Life prolonging measure, which may not be consistent with care goals —
prolonged existential grief for patients and anticipatory grief for loved ones



“*Very little literature available for weaning protocols

“*Much of our experience with weaning relies heavily on the
understanding of HFNC as a supplementary oxygen modality and
the effects of flow on dyspnea






Patient receiving comfort-focused care approach and Do Not Attempt to Resuscitate order in place; intent is to
relieve suffering during the dying process.

. Discontinue artificial nutrition/hydration and/or IV fluids to prevent excessive respiratory secretions and discomfort
at end of life once decision for compassionate removal of HHFNC has been determined.

3. Communicate with pharmacy regarding symptom management medication supplies.
4. Communicate to the patient's bedside nurse, charge nurse and the respiratory therapist (RT) prior to the

procedure.
a. When possible, plan for the procedure 12-24 hours prior to ensure adequate bedside staffing.
b. Review titration plan with the bedside RN and RT.
c. RT assigned to decrease both the liter flow and the FiOz2 per hospital policy.
d. Review and educate the family about the procedure and the signs/symptoms of actively dying.

Offer alternative ways for family to connect with patient, including virtual options.

If patient has COVID-19 and family present during compassionate removal of HHFNC procedure, then:
a. Provide appropriate education on risks of exposure to aerosolized COVID-19 environment.
b. Make sure that they are provided appropriate PPE.
c. Have them be at |east 6 feet away from the head of bed during the extubation to limit immediate exposure
to droplets.

. Consider an opioid continuous infusion to start prior to the procedure, to facilitate opioid bolus via the infusion

pump.
. Pre-medicate the patient with bolus dosing of opioid and benzodiazepine as indicated for anticipatory control of
dyspnea, pain, anxiety
a. Medication dosing is guided by the patient's recent medication dosing history and desired level of
sedation. These patients are often sedated to a deep sedation (-4) or unarousable (-5) Richmond
Agitation Sedation Scale (RASS) score.

. Dose titration of opioid and/or benzodiazepine:
a. Increase dose by 25-50% for mild-moderate symptoms.
b. Increase dose by 50-100% for moderate-severe symptoms.

. Decrease both FiO2and liter flow in a step wise titration: 4 down titrations (25% each) of both liter flow and FiO2
over a 40-minute period separated by 10-minute intervals with boluses of opioid every 10 minutes prn symptom
control +/- benzodiazepine.
Decrease #1: Premedicate with opioid and benzodiazepine 10 minutes prior to down titration; wait 10
minutes for peak effect. Decrease FIO2 and liter flow by 25%. Assess for dyspnea, anxiety, agitation.
Decrease #2: Consider anticipatory opioid bolus; wait 10 minutes for peak effect. Decrease FIOz and
liter flow by another 25%. Assess for dyspnea, anxiety, agitation.
Decrease #3: Consider anticipatory opioid bolus; wait 10 minutes for peak effect. Decrease FIO2 and
liter flow by another 25%. Assess for dyspnea, anxiety, agitation.
Decrease #4: Consider anticipatory opioid bolus; wait 10 minutes for peak effect. Remove HHFNC.
a. Rebolus opioid and/or benzodiazepine every 10 minutes as needed for control of symptoms.



















Mr. M is a 79 yo gentleman with CAD, COPD who was admitted to the hospital
after presenting with dyspnea and acute hypoxic respiratory failure. He was
positive for COVID-19 and received remdesivir and dexamethasone, along with
CAP treatment. His hypoxemia progressively worsened, requiring escalating
support from HFNC (on 50L/60%). Hospital course also complicated by delirium.
After >2 weeks inpatient with no improvement, his family decided to pursue
comfort care measures.



**Started on continuous fentanyl infusion at 10 mcg/hr with 20 mcg boluses PRN q15
minutes

“*HFNC weaned 10 L at a time, premedication with fentanyl prior to each step
“*Once down to 20 L, switched to 6 L with conventional nasal cannula

*Discharged home with hospice with:
* Supplemental O2 with conventional nasal cannula

*Fentanyl patch

*Hydromorphone, lorazepam PO concentrate PRN for dyspnea



Ms. S is a 55 yo lady with stage IV metastatic NSCLC with recurrent malignant
pleural effusions who presented with worsening shortness of breath and acute
hypoxic respiratory failure. On imaging she had a large pleural effusion as well
as worsening metastatic disease despite treatment. After a prolonged hospital
course, with multiple thoracentesis she decided to get a pleurX catheter placed
and wanted to focus her care plan on comfort care measures. She was
transferred to the palliative care unit on HFNC at 50L/70%.



“*Weaning process more complicate due to anxiety — managed with scheduled
and PRN haloperidol

*»Started on continuous fentanyl infusion

“*Timed 10L wean at a time with daily /every other day thoracentesis with
pleurX

** Patient was in the palliative care unit for about 10 days, becoming
increasingly more somnolent

*She subsequently passed away on the palliative care unit
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