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Case Report
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INTRODUCTION
Progressive respiratory failure in severe COVID-19 develops 
usually approximately 1  week after the onset of initial 
symptoms.[1] In severe COVID-19  cases, hypoxaemia is 
very common.[2,3] Dyspnoea is the most prevalent symptom 
in severe COVID-19  cases, with a reported prevalence 
of 57.5–84% in COVID-19  patients referred to specialist 
palliative care services.[4-8] Thus, not only disease-modifying 
treatments such as remdesivir[9] and dexamethasone[10,11] are 
indicated but also supportive care for relieving the patients’ 
distress. After administrating morphine for relieving 
dyspnoea from COVID-19, we observed improvement in 
both dyspnoea and hypoxaemia.

CASE REPORT
An 87-year-old non-smoking male with a medical history of 
subarachnoid haemorrhage was admitted to our hospital for 
the management of COVID-19 confirmed by RT-PCR from a 
nasopharyngeal swab [Figure 1]. He experienced fatigue and 
dyspnoea the week before the presentation. We considered 
him at high risk because his COVID-19 GRAM (a clinical 
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risk tool) risk score[12] was 173 points and his probability of 
developing critical illness was 76.3%. Computed tomography 
showed widespread interstitial shadows in bilateral lung 
fields [Figure 2A]. We treated patients diagnosed as a high-
risk group based on the COVID-GRAM risk score with 
remdesivir and dexamethasone. After admission, remdesivir 
and dexamethasone were administered. However, his 
respiratory status was getting worse and supplemental 
oxygen therapy could not sustain O2 saturation above 90%. 
He refused intubation because he was enough old and he 
clearly stated it to us. Therefore, we used high-flow nasal 
cannula oxygen therapy (oxygen flow 40 l, FiO2  50%) on 
day 2 to maintain O2 saturation above 90%. Despite these 
treatments, his condition deteriorated further and dyspnoea 
worsened. On day 5, we started the patient on 10 mg/day of 
continuous released oral morphine. Thereafter, we changed 
the administration route to a continuous subcutaneous 
infusion of 6  mg/day (12  mg/day of continuous released 
oral morphine) on day 7 because the patient developed 
difficulty swallowing. After starting morphine, dyspnoea 
intensity evaluated by the integrated palliative care outcome 
scale (IPOS) improved from 4 at baseline to 2. In this case, 
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the patient could not rate the patient-reported outcome 
scale such as Numerical Rating Scale (NRS) due to his 
distressing symptom. Thus, we assessed his dyspnoea by 
healthcare provider rated IPOS which was listed as a 
secondary evaluation scale for the assessment of dyspnoea in 
research policy for dyspnoea in Japan. At the same time, FiO2 
required to maintain oxygen saturation above 90% decreased 
(FiO2 90%→70%) and tachypnoea also improved (respiratory 
rate 28/min→(20/min). While the dyspnoea had been under 
control for several days, the shadows on his chest X-ray 
showed no improvement on day 8 [Figure 2B]. His chest 
X-ray showed bilateral lung shadow with a P/F ratio of <200. 
However, his condition worsened thereafter. We titrated his 
morphine dose up to 15 mg/day (30 mg/day of continuously 
released oral morphine), which was not effective anymore 
to relieve his dyspnoea. Therefore, palliative sedation with 
midazolam was started on day 16. After starting palliative 
sedation, his consciousness score sank from −2 to −4 on 
the Richmond Agitation-Sedation Scale with no signs of 
dyspnoea. He died 23 days after admission with no signs of 
distress. His clinical course is shown in Figure 1.
Following the ethical guidelines for human research of 
the Ministry of Health, Labour and Welfare in Japan, IRB 
approval was not required for the case report. Furthermore, 

we have obtained consent by general consent from the 
patients or their surrogates at the time of admission.

DISCUSSION
This is, to the best of our knowledge, the first reported 
case that showed an improvement in oxygenation after 
being administered morphine for relieving dyspnoea from 
COVID-19.
Morphine or other opioids are commonly prescribed to 
relieve dyspnoea in severe COVID-19  cases.[4-8,13] However, 
we observed not only an improvement in dyspnoea but also 
in hypoxaemia after administering morphine in the present 
case. Several hypotheses could explain this phenomenon. 
The previous study showed that opioids may reduce 
respiratory workload and myocardial oxygen consumption 
in patients with tachypnoea.[14] This reduction may improve 
hypoxaemia by reducing metabolic rate and oxygen demand 
in the respiratory and cardiac systems. Another hypothesis 
might be that improving ventilation efficiency affects a 
reduction in the  proportion of dead space ventilation. Low 
lung compliance in severe COVID-19  patients has been 
described.[15] An increased breathing frequency may augment 
dead space ventilation/alveolar ventilation ratio in subjects 
with lung constraints.[16] In our present case, the respiratory 
rate was normalised from tachypnoea after morphine 
administration. The improvement of his rapid shallow 
breathing may have decreased dead space ventilation/
alveolar ventilation ratio and improved ventilation efficiency 
by increasing tidal volume, which resulted in improved 
oxygenation.[17]

Apart from relieving dyspnoea and possibly improving 
oxygenation in particular cases, there are other potential benefits 
of using opioids for dyspnoea in severe COVID-19 patients.
Patient self-induced lung injury is recognised as the 
underlying pathophysiology of acute respiratory distress 
syndrome in COVID-19.[2,18,19] Dyspnoea may stimulate 
inspiratory drive in spontaneously breathing patients. The 
vigorous inspiratory effort promotes increased inspiratory 
intrathoracic negative pressure, which together with an 
increased permeability due to lung inflammation contributes 
to the development of lung edema.[20] Thus, relieving 
dyspnoea in the early phase of COVID-19 may suppress an 
excess inspiratory drive, which may help prevent a worsening 
of lung damage in COVID-19 patients.
Although several hypothetical benefits of using opioids 
for dyspnoea in severe COVID-19  patients exist, there is a 
paucity of evidence. Thus, we should carefully evaluate severe 
COVID-19 patients who are given morphine and other opioids 
for dyspnoea in daily practice. Observational studies can help 
answer the question of whether morphine and other opioids 
improve dyspnoea and oxygenation and prevent a worsening 
of lung damage in severe COVID-19  patients, which may 
contribute to optimising care for severe COVID-19 patients.

Figure 1: Clinical course after starting morphine on day 5, dyspnoea 
intensity and FiO2 required to maintain oxygen saturation above 
90% and tachypnoea were improved.

Figure 2: (a) Lung CT on day 1. (b) Chest X-ray on day 8.
ba
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CONCLUSION
Morphine may improve not only dyspnoea but also 
oxygenation in hypoxemic COVID-19  patients. Further 
studies of morphine and other opioids for severe 
COVID-19  cases are warranted to optimise the care for 
severe COVID-19 cases with dyspnoea and hypoxaemia.
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