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Abstract
BACKGROUND 
High-flow nasal cannula (HFNC) therapy and morphine continuous 
subcutaneous infusion (CSI) have been used to ameliorate dyspnea in non-cancer 
patients with end-stage respiratory diseases, including chronic obstructive 
pulmonary disease and interstitial pneumonia, primarily in hospital settings. 
However, it is rare to perform home-based medical treatment using these. We 
observe a case to assess the feasibility of this treatment strategy.

CASE SUMMARY 
Here, we report a case of a 75-year-old man who was diagnosed with interstitial 
pneumonia 11 years ago and was successfully nursed at home during his terminal 
phase for over 10 mo without hospitalization, by introducing domiciliary uses of 
HFNC and morphine CSI with a patient-controlled analgesia device.

CONCLUSION 
Active utilization of HFNC and morphine CSI with patient-controlled analgesia 
device would substantiate successful end-of-life palliative home care of idiopathic 
interstitial pneumonia patients.
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Core Tip: We propose that active utilization of high-flow nasal cannula and morphine 
continuous subcutaneous infusion with a patient-controlled analgesia device would 
substantiate successful palliative care of patients with idiopathic interstitial pneumonia 
at home, nearing their end-of-life.

Citation: Goda K, Kenzaka T, Kuriyama K, Hoshijima M, Akita H. End-of-life home care of an 
interstitial pneumonia patient supported by high-flow nasal cannula therapy: A case report. 
World J Clin Cases 2020; 8(20): 4853-4857
URL: https://www.wjgnet.com/2307-8960/full/v8/i20/4853.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i20.4853

INTRODUCTION
High-flow nasal cannula (HFNC) therapy has been widely used in hospital settings to 
treat various forms of respiratory disorders. These include acute hypoxemic 
respiratory failure of patients with congestive heart failure, exacerbation of chronic 
obstructive pulmonary disease (COPD), lung cancer, and interstitial pneumonia, 
postoperative respiratory support, post-extubation respiratory support[1]. Recently, the 
use of HFNC has been extended to the palliative care of critically ill patients[1]; 
however, there have been a limited number of reports of the domiciliary uses of HFNC 
for patients with COPD[2] and chronic respiratory tract infection after gastrectomy[3].

Morphine is commonly known to provide effective relief to dyspnea caused by 
malignant tumors[4]. Similarly, it has been shown to be an effective home-based 
treatment for dyspnea in patients with COPD, at the end of life[5]. In contrast, while 
both oral administration[6] and continuous subcutaneous injection (CSI)[7] have been 
used effectively in hospital settings to ease dyspnea in interstitial pneumonia, the 
domiciliary use of morphine in patients with terminal-stage interstitial pneumonia has 
not been reported.

Here, we report a case where a patient with severe interstitial pneumonia and 
frequent relapse of fatal type 1 respiratory failure spent his final 10 mo at home 
without hospitalization by utilizing HFNC and morphine CSI with a patient-
controlled analgesia (PCA) device.

CASE PRESENTATION
Chief complaints
A 75-year-old man presented to our hospital with dyspnea.

History of present illness
He was diagnosed with interstitial pneumonia 11 years ago. He had been treated with 
prednisolone (5 mg/d) and home oxygen therapy (3 L/min) for 1 year. However, 
between November of the same year to January of the following year, his lung 
function deteriorated, leading to hospitalization for 10 times over the next 13 mo for 
acute type 1 respiratory failure. The maximum length of stay at home between 
hospitalization was 30 d. Before his final admission to our hospital (his eleventh 
admission), the patient was at home for 6 d. At that time, hospitalization until the very 
end of life was proposed to the patient.

History of past illness
The patient had type 2 diabetes.

Personal and family history
At home he lived with his wife, and while he could consume food independently, he 
required assistance in changing clothes. Furthermore, excretion was done on the floor, 
and bathing was not possible due to restricted movements caused by exertion 
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dyspnea. His modified Medical Research Council grade was 4. He smoked 80 
cigarettes a day between the ages of 20 and 50.

Physical examination
The patient’s was thin during the final admission. He was fully conscious, with a body 
temperature of 38.4 ºC and a respiratory rate of 57 breaths/min. His SpO2 was 60% at 
15 L oxygen/min with a mask with reservoir and 94% with non-invasive positive 
pressure ventilation [inspiratory positive airway pressure, 8 cmH2O; expiratory 
positive airway pressure, 4 cmH2O, and fraction of inspired oxygen (FiO2) 100%]. Fine 
crackles were heard bilaterally on the chest.

Laboratory examinations
Blood tests showed increases in his white blood cell count [32100 cells/µL, 
(neutrophils: 48.2%)] and C-reactive protein level (9.12 mg/L); no abnormalities were 
detected in the patient’s urinalysis.

Imaging examinations
Chest X-rays showed reticular shadows on both sides of the lungs, and the computed 
tomography scan displayed a mixture of frosted glass shadows, reticular shadows, 
and tractive bronchodilation on both lungs (Figure 1).

FINAL DIAGNOSIS
We considered acute exacerbations of interstitial pneumonia and bacterial pneumonia.

TREATMENT
Although his general condition improved with piperazine/tazobactam treatment and 
the use of non-invasive positive pressure ventilation, the effect of orally administered 
codeine phosphate and morphine hydrochloride to suppress dyspnea and bouts of 
coughing was limited. Accordingly, morphine CSI (7.2 mg/d) was introduced. HFNC 
(FiO2 35%, 35 L/min) was also used to successfully assist his respiration.

OUTCOME AND FOLLOW-UP
Adhering to the patient’s wish to stay home, we coordinated with home care support 
to establish a system at home to provide CSI service with PCA, as well as domiciliary 
HFNC with oxygen supplied through two oxygen concentrators (maximum 
productivity 7 L oxygen/min each); then, he was discharged. CSI used a CADD 
Legacy® (Smiths Medical, St. Paul, MN, United States) with a 50–100-mL disposable 
medication cassette reservoir, which was replaced weekly. Initially, HFNC was set to 
provide humidified air of FiO2 37% at the rate of 35 L/min. The patient developed 
pneumonia several times, which was treated with antimicrobials without 
hospitalization. He survived for 10 more mo within home care.

DISCUSSION
We present the case of a patient with advanced stage of interstitial pneumonia, who 
was treated at home for a long period of time through a combination of HFNC and 
CSI. To the best of our knowledge, there is no preceding report on the domiciliary use 
of HFNC for terminal care of patients with interstitial pneumonia, nor reports that 
successfully used CSI at home in such patients.

Compared to conventional oxygen therapy, HFNC provides more stable high-flow 
high-concentration oxygen[8]. It has a beneficial effect in flushing anatomical dead 
spaces in the airway[9] and improving airway health through heating and 
humidification[10,11]. This has broad implications for inpatients for both acute and 
terminal stages of lung diseases. The exacerbating symptoms of COPD patients, who 
are hospitalized, are alleviated by the use of HFNC[12]. The long-term high-flow oxygen 
administration facilitates home-based care for critically ill patients at their end of 
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Figure 1  Chest computed tomography at latest admission.

lives[2,13]. HFNC also improves respiration in idiopathic interstitial pneumonia[1]. 
Moreover, patients using HFNC can comfortably eat and converse while high-
concentration oxygen is administrated, maintaining better quality of life. Nonetheless, 
there have been a limited number of reports of using HFNC to treat critically ill lung 
disease patients at home at the end of life, mainly due to issues associated with oxygen 
supplies and securing purified water for humidification. For example, in the current 
case, the patient needed approximately 10 L of purified distilled water per week, 
which was supplied through home visiting service by a community pharmacist. The 
maximum supply of oxygen from the two oxygen concentrators connected together 
was 14 L/min. We also discussed rescue plans with the local fire department for issues 
such as unscheduled power outage. Solving these problems was crucial for the success 
of home care.

Morphine has been reported to be useful for respiratory distress in malignant 
tumors[4]. In COPD, morphine is clearly effective in alleviating dyspnea symptoms in 
severely ill patients[14,15]. It has central and peripheral antitussive effects (i.e. alleviation 
of anxiety and perceptual changes in dyspnea in the center), while decreasing systemic 
oxygen consumption in the periphery[16]. The efficacy of CSI has been demonstrated for 
interstitial pneumonia[7], which we also confirmed in the current case. CSI of morphine 
has the advantages over oral or intravascular administration as follows: it does not 
require a blood vessel, patients’ movements are not restricted by infusion lines, and 
morphine can be administered at a stable rate[17].

The majority of idiopathic interstitial pneumonia cases are progressive and do not 
respond to therapy. For patients who do not respond to disease specific therapy and 
who are not candidates for lung transplantation, the focus needs to shift towards end-
of-life care[18]. The symptoms of dyspnea, persistent cough, and general fatigue are 
difficult to manage. The prognosis of idiopathic interstitial pneumonia is variable and 
unpredictable[19]. As effective remedies are limited, early introduction of palliative care 
is important to alleviate symptoms[18]. However, this is not generally the case[20]. While 
many patients with interstitial pneumonia wish to spend their last days at home[21], 
only a small number are actually able to do so[22,23]. Patient-related factors such as their 
own and their families’ willingness, and the care environment they accept, are 
essential to facilitate spending their last days under home care[24]. On the other hand, it 
is necessary to have a factor that can provide medical services including a home-visit 
medical system and home-visit nursing system[24]. Here, we propose that active 
utilization of HFNC and morphine CSI with a PCA device would substantiate 
successful palliative care of patients with idiopathic interstitial pneumonia at home 
nearing their end of life.

CONCLUSION
We facilitated and examined a case where HFNC and morphine CSI with PCA device 
were introduced at home to a patient with interstitial pneumonia who had recurrent 
type 1 respiratory failure; this enabled long-term treatment and home care. Our 
observations supported the option of having end-of-life medical care at home even in 
patients with interstitial pneumonia.
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