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Influence of respiratory and inflammatory
parameters preceding intubation on survival of
patients with COVID-19 ARDS– A single centre
retrospective analysis
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ratio (p = 0.066) immediately prior to IMV and use of CPAP

Dear Editor:

The relative harm of lung injury induced by prolonged trials of
spontaneous breathing with assisted non-invasive support (patient
self-inflicted lung injury; p-SILI) versus early mechanical ventilation-
induced lung injury (VILI) has engendered vigorous debate [1,2]. It re-
mains unclear if intubation and IMV earlier in the disease course con-
fers a survival advantage in acute respiratory distress syndrome
(ARDS). Our objective was to determine whether patients with
COVID-19 pneumonia who died following invasive mechanical ventila-
tion (IMV)were more advanced in their disease compared to survivors.

We conducted a single-centre retrospective cohort study of me-
chanically ventilated COVID-19 patients treated at University College
LondonHospital (UCLH) between 1March and 30 June 2020. Our strat-
egy, adopted from the outset, was to utilize continuous positive air-
ways pressure (CPAP) in patients deteriorating with facemask oxygen
alone in either the intensive care unit (ICU) or a newly-established re-
spiratory high dependency unit (HDU). Patients proceeded to IMV if
they showed a trajectory of worsening hypoxaemia and/or increasing
respiratory effort/fatigue.

Data were extracted from electronic healthcare records on patient
demographics, clinical features (duration of symptoms, timing of intu-
bation, daily peak temperature, and daily median SpO2, FiO2 and respi-
ratory rate), and routine biochemistry (C-reactive protein (CRP),
neutrophil count). Respiratory and inflammatory variables were col-
lected three days preceding IMV requirement. Continuous and cate-
gorical variables are reported as median (interquartile range) and n
(%), respectively. For comparison of continuous variables, Mann Whit-
ney U test for comparison between 2 groups. The change in continu-
ous variables over time between survivors and non-survivors was
assessed using two-way ANOVA. Categorical data were compared
using the chi-squared test. Statistical analysis was performed, and
graphs constructed using Prism (GraphPad Software, Version 5.0d,
San Diego, California, US).
Abbreviations: ARDS, acute respiratory distress syndrome; CPAP, continuous positive
airway pressure; CRP, C-reactive protein; ICU, Intensive Care Unit; IMV, Invasivemechan-
ical ventilation; p-SILI, patient self-inflicted lung injury; SpO2:FiO2, Oxygen saturation:
fraction of inspired oxygen ratio; VILI, ventilation-induced lung injury.
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Ninety-nine patients received IMV. Fifty-two (52%) patients trans-
ferred from other hospitals were excluded as complete clinical data
prior to IMV were unavailable. Forty-seven patients admitted directly
to UCLH received IMV, of who 26 (57%) patients died in hospital. Six
patients were intubated shortly after hospital admission. Of the re-
maining 40 patients, 39 (98%) received CPAP. Duration from symp-
tom onset to hospitalisation (p = 0.436), days from hospitalisation

(p = 0.119) were similar between survivors and non-survivors. A
trajectory of falling SpO2:FiO2 ratio (p = 0.056) and increasing
tachypnoea (p < 0.001) prior to intubation was noted in all patients.
However, the rate of change of SpO2:FiO2 ratio (p = 0.478) and in-
creasing respiratory rate (p = 0.948) prior to IMV were similar be-
tween survivors and non-survivors. The change in inflammatory
parameters preceding IMV were similar between survivors and
non-survivors (Fig. 1).

Consistent with international expert consensus recommendations
on airway management in COVID-19, we intubated patients in their in-
dividual pathology and pathophysiology, the acute trajectory of their ill-
ness, in addition to their responsiveness to trials of noninvasive airway
management [3]. On IMV initiation, 61% of patients fulfilled the Berlin
criteria for severe ARDS. This contrasts with 39% in the first 24 h of
ICU admission in the UK national database [4]. Despite this higher pro-
portion, the mortality rate was comparable for patients mechanically
ventilatedwithin the first 24 h [4].While cognisant of the potential det-
rimental effects of p-SILI, this does not appear to have had any attribut-
able impact on mortality. Furthermore, a third of our patients initiated
on CPAP improved without needing IMV [5].

The mortality among COVID-19 ARDS patients not initiated on IMV
within the first 24 h of admission to UK ICUs was lower than later initi-
ation of IMV, supporting our observation [4]. Furthermore, a 21% im-
provement in UK ICU mortality rates over the course of the COVID
pandemic mirrors an equivalent reduction in use of IMV, including a
42% reduction in IMV within the first 24 h, despite unchanged PaO2:
FiO2 ratios [6]. Recent data from the second surge show this trend is
continuing [7].

Advancing age was associated with mortality consistent with UK
data [4]. Inflammatory parameters including CRP and neutrophil: lym-
phocyte ratio predict survival among hospitalised patients with
COVID-19 [8,9]. We therefore explored the trajectory of inflammatory
variables among COVID-19 patients receiving invasive mechanical ven-
tilation but found no difference in neutrophil count, temperature, nor
CRP change prior to IMV between survivors and non-survivors.

As with all retrospective analyses, we acknowledge residual con-
founding, and that results are associative. Furthermore, the small sam-
ple size limits generalisability. Nonetheless, these data support a trial
of CPAP prior to IMV in patients with moderate-to-severe COVID-19
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Fig. 1. Trajectory of respiratory rate and SpO2: FiO2 ratio and inflammatory variables over the three days preceding invasive mechanical ventilation. (a-b). An increase in respiratory rate
(p < 0.001) and fall in SpO2: FiO2 ratio (p = 0.056) occur over time but with no difference in the rate in change over time between patients who survive or die. No difference is seen in
inflammatory parameters; c). neutrophils, d). peak daily temperature, or e). Box and whisker plots represent median (horizontal line), interquartile range (box) and 95% confidence
intervals (whiskers). Two- way ANOVA comparing change over time between survivors and non-survivors.
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ARDS, especially in a resource- limited setting. Randomised controlled
trials evaluating timing of IMV in ARDS are imperative.
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