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In the context of intermediate care for COVID-19 patients de-escala-
ted from acute-level hospitals, the doctors and physiotherapists 
working in the Mitchells Plain Hospital of Hope intermediate-care 
facility identified a recurrent pattern of recovery among a certain 
cohort of patients. We have observed that these patients show persistent 
dependence on low levels of inspired oxygen, with a significant gap in 
their oxygen saturation on inspired oxygen compared with room air. 
This is accompanied by a slow functional recovery that is facilitated 
by physiotherapy. For the purposes of presenting this series, we 
defined this prolonged recovery as ‘functional dependence on <5 L/
min oxygen for >2 weeks after the acute phase of COVID pneumonia’. 
Intermediate care is defined as ‘inpatient transitional care enabling 
patients to regain skills and abilities in daily living, involving post-
acute, rehabilitative and end-of-life care’.[1]

Case study
We noted a numerical gap in oxygen saturation, which we have called 
the ‘sats gap’, between different levels of inspired oxygen. This is 
initially best illustrated through a single case study.

A 73-year-old woman (patient C in Table 1), with reasonably 
controlled type 2 diabetes, hypertension and chronic kidney disease, 
was admitted to a district hospital with COVID pneumonia, 
requiring 15 L/min oxygen through a non-rebreather mask for 20 
days. Thereafter she was transferred to the Mitchells Plain Hospital 
of Hope on nasal prongs oxygen, where she required <5 L/min 
oxygen for a further 33  days. She had no history of smoking, and 
was fully mobile prior to admission. In addition to her diabetes and 
hypertensive medications and routine enoxaparin sodium, she was 
given 40 mg prednisone daily for 4 weeks, followed by a short course 
of 60 mg daily for 5 days. She was discharged home with an oxygen 
saturation of 90% on room air, without home oxygen.

The graph of the patient’s oxygen saturation readings in the first 
2 weeks of her admission to intermediate care (Fig. 1) clearly shows 
the ‘sats gap 1’ between room air and low-flow oxygen, as well as the 
‘sats gap 2’ between exertion and low-flow oxygen.

Case series
We present a series of 12 patients who conformed to the above 
definition (Table 1). They are ranked according to the total length of 
stay in hospital.

The average age of the patients was 62 years, with 8 out of the 
12 being female. One was an ex-smoker, 8 had hypertension, and 
half had diabetes. The longest total hospital stay was 69 days, 42 at 
intermediate-care level. The recovery period was on average longer 
than the acute stage of illness (24 v. 18 days, respectively). Five of the 
12 had had high-flow nasal oxygen (HFNO). Two were discharged 
on home oxygen and the rest on room air, with 5 of the 12 having 
saturation levels <90%. All received steroids for various lengths of 
time, with 3 being given lengthy prescriptions on discharge.

We observed that the following patterns related to recovery 
occurred commonly:
• The sats gap between low-flow oxygen and room air often 

remained static for an extended period of time, sometimes several 
weeks, after the acute stage was over (i.e. after week 2).

• The sats gap between room air at rest and room air after exertion 
often showed the most variability, and seemed to be a sensitive 
indicator of recovery.

• The length of time that the patient required post-exertion for their 
sats to return to baseline on room air gave us a more sensitive 
indicator of recovery. It was often the only indicator that showed 
any change from day to day, while the sats gaps remained static.

• Indicators of the functional capacity of the patient, e.g. the distance 
that they were able to walk off oxygen, the activities they were able 
to do, and the length of time that they felt comfortable off oxygen, 
were slightly more subjective but also useful signs of recovery. The 
‘40 step test’[2,3] was introduced as a means of standardising the 
level of exertion for the purposes of comparison, even though it 
has not been validated.

• After 2 weeks of static indicators, having excluded other causes, we 
accepted a new baseline of oxygen saturation, even <90%, and sent 
the patient home.
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• We often noted a persistent tachycardia[4] of >100/min for which 
there was no obvious cause other than recovery from the pneumonia.

Other issues related to prolonged recovery that we observed were: 
• The psychological state and degree of positive motivation of the 

patient was crucial to recovery, and this requires a whole-team 
approach. Individualised counselling can make a big difference, 
but the persistent encouragement of the patient by each team 
member boosted the recovery. Maintaining a high respiratory 
effort continuously for weeks requires a high degree of mental as 
well as physical stamina (‘the marathon you never trained for’).

• Close and accurate monitoring of the above indicators daily, and 
up to twice daily, is needed, in view of sudden deteriorations that 
are common and occasionally catastrophic.

• The diagnostic challenge is to differentiate an ‘organising 
pneumonia’ from other potential causes of slow recovery such 
as a pulmonary thrombus, a secondary bacterial lung infection, a 
pneumothorax or other common hidden causes such as congestive 
cardiac failure, Pneumocystis carinii pneumonia in HIV-positive 
patients, or reactivation of pulmonary tuberculosis.[5]

• A therapeutic challenge is related to the role of longer-term 
steroids[6] in the absence of evidence for this scenario, as well as the 
need to cover with antibiotics in the absence of specific indications.

• The rehabilitation dilemma is how far to ‘push’ the patient each 
day, and exactly when to discharge from hospital, which is an 
incremental and individualised clinical decision that is largely 
managed by the physiotherapists.

Discussion
In seeking to explain this prolonged ‘sats gap’ phenomenon, we 
wonder whether the pneumonia affected the majority of both lungs 
in these patients, significantly reducing their capacity for oxygen 
transfer. This pulmonary dead space may relate to ‘ground-glass 
opacities’[7] seen on computed tomography (CT) scans. During 
recovery, there may be small parts of the lungs spared by the 
pneumonia that compensate effectively for the affected parts when 
small amounts of oxygen are given. The fact that 42% of our series of 
patients had been on HFNO or intubated in the intensive care unit 
would suggest that those whose lungs were most extensively affected 

were most likely to take longer than normal to recover. In the cases 
of static indicators of recovery leading to the conclusion of a reduced 
baseline (so-called ‘permissive’, ‘silent’ or ‘happy’ hypoxaemia[8]), the 
COVID pneumonia is likely to have permanently reduced oxygen 
transfer capacity as a result of destruction of alveolar architecture. 
Tobin et al.[9] give an eloquent explanation of the various reasons 
for ‘silent hypoxaemia’ seen in the early stages of the pneumonia, 
including the way the respiratory centres respond to low levels 
of oxygen, the way the CO2 tension blunts the brain’s response to 
hypoxaemia, and the inaccuracy of pulse oximetry. We accepted 
lower baseline oxygen saturation in patients who had been hypoxic 
for a protracted period, as they had effectively undergone the 
physiological process of acclimatisation similar to the response to 
high altitudes. For our patient C, we eventually accepted a new lower 
baseline saturation level of 90%, and in retrospect we could have 
discharged her a week earlier.

The diagnosis of an ‘organising pneumonia’ required the exclusion 
of other causes of persistent oxygen requirement, and a response 
to an escalation in steroid dose, in the setting of a suggestive CT 
scan. Without ready access to radiography, we were unable to make 
this diagnosis confidently, and gave short courses of higher-dose 
steroids to try to hasten recovery, with a few positive responses. 
Frija-Masson et al.[10] noted the poor correlation between the extent 
of pneumonia on CT and pulmonary function test (PFT) findings, 
with patients presenting abnormal results despite mild disease 
on CT. They recommended systematic functional assessment of 
SARS-CoV-2 patients with initial respiratory symptoms and long-
term follow-up with high-resolution CT and PFTs. Alterations in 
ventilation/perfusion ratios are likely to be the major contributor 
to hypoxaemia. Increased dead space and therefore inefficient 
ventilation, particularly in the setting of low functional residual 
capacity (pulmonary restriction), and at times of increased respiratory 
rate such as during exertion, will cause rapid desaturation. This may 
explain the significant sats gap after exertion in our patients.

We offer these observations of prolonged recovery from COVID-
19 pneumonia in the spirit of curiosity, hoping that others observing 
extended recoveries of patients in similar situations at the intermediate 
level of care can help to build a more comprehensive picture of this 
phenomenon.
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Fig. 1. Patient C’s line graph, showing saturation levels throughout her admission at the intermediate-care facility.
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Teaching points
• Recovery from COVID-19 pneumonia varies widely 

depending on the severity of the acute stage.
• The prolonged dependence on low levels of 

inspired supplemental oxygen can be systematically 
monitored.

• The ‘sats gaps’ between the oxygen saturation levels 
on low-flow oxygen and room air, and post exertion, 
are useful monitoring measures.

• The length of time taken to return to a baseline 
oxygen saturation level after a standardised exertion 
is the most sensitive indicator of recovery.

• After severe COVID-19 pneumonia, many patients 
established a lower permanent baseline saturation 
level of <90% which they tolerated well, so-called 
‘silent’ hypoxaemia.
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