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Abstract

Objective. The main objective was to assess the prevalence of dysphagia in the intensive care
unit in patients with coronavirus disease 2019.

Methods. A cohort, observational, retrospective study was conducted of patients admitted to
the intensive care unit for severe acute respiratory syndrome coronavirus 2 pneumonia at the
University Hospital of Rouen in France.

Results. Over 4 months, 58 patients were intubated and ventilated, 43 of whom were evalu-
ated. Screening revealed post-extubation dysphagia in 62.7 per cent of patients. In univariate
analysis, a significant association was found between the presence of dysphagia and: the sever-
ity of the initial pathology, the duration of intubation, the duration of curare use, the degree of
muscle weakness and the severity indicated on the initial scan. At the end of intensive care
unit treatment, 22 per cent of the dysphagic patients had a normal diet, 56 per cent had an
adapted diet and 22 per cent still received exclusive tube feeding.

Conclusion. Post-extubation dysphagia is frequent and needs to be investigated.

Introduction

Oropharyngeal dysphagia in intensive care is increasingly being studied in view of the
increased risk of morbidity and mortality,' the length of hospitalisation and the economic
cost it generates.” Research into the risk factors for dysphagia presenting in intensive
care, and the screening or diagnostic methods, is also being conducted.

Normal swallowing allows removal of the nasogastric tube, resumption of oral feeding
and transfer out of an intensive care unit, while swallowing disorders can complicate
management and delay discharge. Oropharyngeal dysphagia is a complication described
in different medical conditions (e.g. stroke, chronic obstructive pulmonary disease
(COPD), ENT cancer). It can occur in certain physiological conditions, especially in geri-
atric populations. It can also be caused by medical and surgical management methods. In
intensive care units, various factors have been identified as risk factors for oropharyngeal
dysphagia, such as orotracheal intubation (referred to as post-extubation dysphagia),* pro-
longed invasive ventilation,™ the presence of a tracheostomy’ or polyneuropathy.®

With the recent emergence of the coronavirus disease 2019 (Covid-19) pandemic, it is
estimated that more than 38 million people have been infected with severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), some of whom required intensive care in the
face of rapid ventilatory failure.” Dyspnoea is reportedly present in 55 per cent of cases,
with a progressive deterioration of the ventilatory mechanics associated with the develop-
ment of acute respiratory distress syndrome, which can lead to death. The incidence of
acute respiratory distress syndrome in these patients reaches 16.5-31 per cent.'” It is esti-
mated that 965 000 patients may have required mechanical ventilation in 2020 as a result
of this infection. Initial data show that the durations of intubation, sedation and hospital-
isation in intensive care are long, with patients intubated for more than a week.'" After
this early phase, the management of acute respiratory distress syndrome associated
with Covid-19 may be confronted with neurological complications in two-thirds of
cases,'” such as resuscitation-related delirium or the presence of encephalopathy.

The direct consequences of SARS-CoV-2 (respiratory and neurological disorders), but
also the indirect consequences (orotracheal intubation, invasive or non-invasive mechan-
ical ventilation, tracheostomy, decubitus complication, neuromyopathy acquired in the
intensive care unit), seem to predict the presence of oropharyngeal dysphagia, particularly
in the geriatric population. However, no study has reported the prevalence of swallowing
disorders among patients hospitalised in intensive care units or in conventional services
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related to Covid-19. This absence in the literature may be
related to the complexity of the diagnosis or screening.

Given the severity of pathology in patients admitted to inten-
sive care, the length of stay and of intubation, and the related com-
plications, patients with Covid-19 appear to be at risk of
developing dysphagia in the intensive care unit after acute respira-
tory distress syndrome. It therefore seems necessary to assess the
prevalence of dysphagia in this population. The main objective
of this study was, hence, to evaluate the prevalence of dysphagia
in intensive care unit in patients with Covid-19. The secondary
aim was to determine the different factors predictive of the pres-
ence of oropharyngeal dysphagia in such patients.

Materials and methods

A cohort, observational, retrospective study was conducted of
patients admitted to the intensive care units at the Rouen
University Hospital Centre in France, in the context of the
SARS-CoV-2 epidemic. This study was approved by the local
ethics committee of Rouen University Hospital (approval
number: E2020-86).

Patients needing ventilation and intubation, admitted to
intensive care units between March and June 2020, and testing
positive for SARS-CoV-2, were included. Tracheostomised or
deceased patients were not excluded.

The clinical data collected were: age, sex, body mass index,
history of cardiovascular, pulmonary or neurological diseases
or oropharyngeal dysphagia, presence of diabetes, intensive
care unit admission severity score (IGS2’=(Indice de
Gravité Simplifié 2) Simplified Severity Index 2), severity of
lung damage on computed tomography (CT) chest scans,
type of ventilation, presence of ventilator-associated lung dis-
ease, duration of intubation, use of curare, failure of orotra-
cheal extubation, presence of a tracheostomy, Medical
Research Council Scale for Muscle Strength score, presence
of a post-intensive care unit treatment lung infection, oropha-
ryngeal dysphagia screening results (if conducted), type of
intensive care unit feeding, hospital discharge, duration of
intensive care unit hospitalisation, and total length of hospital-
isation. The data were retrieved from medical records. If
patients were transferred to another hospital, the data from
that institute were also retrieved.

Screening tests were carried out by physiotherapists specia-
lised in intensive care unit management. The methods of ana-
lysis consisted of: clinical observation of the oropharyngeal
sphere, ingestion of food products such as compote and
water, oxygen saturation monitoring, and laryngeal ausculta-
tion. Oropharyngeal dysphagia was characterised by the pres-
ence of a direct or indirect cough, oxygen desaturation of
greater than 3 per cent, a change in voice quality, drooling,
oral residue, and the presence of multiple swallowing.

The data were analysed with Medistica® Pvalue.io software.
Statistical significance was determined as p-values of less than
0.05. The quantitative variables are described in terms of
means and standard deviations (SDs). Qualitative variables
are described in percentages. Chi-square and Fisher exact
tests were used to analyse the qualitative variables. The
Mann-Whitney test was used to analyse associations between
the quantitative and qualitative variables.

Results

Over four months, 122 patients were hospitalised in intensive
care units at Rouen University Hospital for SARS-CoV-2
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infection, and 58 were intubated and ventilated. Of these
patients, 43 were assessed (Figure 1). Ten patients died before
being extubated, two patients were transferred to another
intensive care unit outside of the region and were not assessed,
and three patients left without assessment.

The mean (+ SD) post-extubation assessment time was
2.03 £1.93 days. After clinical assessment, 13 patients had a
contraindication to further testing, with a very high risk of
post-extubation dysphagia.

Screening revealed post-extubation dysphagia in 62.7 per
cent of intubated patients. Univariate analysis indicated a
significant association between the presence of a swallowing
disorder and: severity of the initial pathology (p =0.011), dur-
ation of orotracheal intubation (p <0.01), duration of curare
use (p<0.01), degree of muscle weakness (p=0.037) and
initial severity of pathology indicated on CT (p=0.033)
(Table 1).

Patients whose ventilatory weaning was difficult benefitted
from a tracheostomy (i.e. 29 per cent of intubated patients).
The mean duration of intubation before tracheostomy was
16.8 £ 9.4 days. The mean duration of ventilation via tracheos-
tomy was 19.7 £ 16.0 days. The mean total duration of mech-
anical ventilation was 42.7 + 14.2 days. The mean assessment
time for these patients was 5.7 days after stopping mechanical
ventilation.

Of the 14 tracheostomised patients, 1 patient died before
any evaluation was performed and 1 patient was transferred
to another hospital beforehand. Of the 12 patients evaluated,
9 had dysphagia (Table 2).

The presence of dysphagia was not significantly associated
with the length of hospitalisation in intensive care, nor with
the total length of hospitalisation. It should be noted that post-
extubation dysphagia persisted for 78 per cent of discharged
patients, but only 22 per cent had post-extubation dysphagia
at discharge. At the end of intensive care unit treatment,
22 per cent of patients with dysphagia returned to normal
diet, 56 per cent had an adapted oral diet and 22 per cent
were still exclusively tube feeding (Figure 2). No inhalation
pneumopathy following intensive care management was
reported.

Discussion

For the SARS-CoV-2 population, intubation significantly pro-
longs the average length of intensive care unit treatment and
hospitalisation. With a mean assessment time of 2.03 £+ 1.93
days, 74.1 per cent of patients were intubated and 62.7 per
cent of them had post-extubation dysphagia, representing 45
per cent of the intubated cohort. Significant associations
were found between the presence of a swallowing disorder
and: the severity of the initial pathology, the degree of muscle
weakness and the initial severity indicated on CT.
Tracheostomised patients had an oropharyngeal dysphagia
prevalence of 75 per cent. Post-extubation dysphagia detection
in this population would improve management and decrease
intensive care unit hospitalisation length. The current pan-
demic leaves many unknowns regarding the clinical and func-
tional consequences of this infection. This study is the first
to specifically investigate swallowing disorders in patients
admitted to intensive care units with SARS-CoV-2 infection.

The main evaluation criteria of this study are based on bed-
side screening. The lack of a universally validated dysphagia
screening tool in the intensive care unit population leads to
sensitivity problems. These assessments do not allow
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122 patients in ICU

7 patients lost to FU
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patients’ data analysed

Exclusions:

- 6 non-Covid-19 patients

- 1 patient not evaluated

- 50 patients not ventilated

58 patients included

15 patients not tested

43 patients tested

2 patients transferred to 3 patients not
another hospital tested

16 patients without 27 patients with
dysphagia dysphagia

10 patients
deceased

Fig. 1. Flow chart of intensive care unit (ICU) patients included in the study. FU = follow up; Covid-19 = coronavirus disease 2019

evaluation of the frequent silent aspirations following orotra-
cheal intubation for the management of acute respiratory dis-
tress syndrome,'” a population close to that of this study.
Consequently, the reported prevalence of swallowing disorders
is probably underestimated by the methods used. However,
faced with the increases in patient hospitalisation and the con-
straints linked to preventive measures, medical and paramed-
ical staff have managed to adapt during this epidemic.
Considering the risk-benefit balance, bedside screening
remained the best alternative. Indeed, it revealed a significant
proportion of dysphagia cases, and, given the ease of use, it
could be repeated for re-evaluation and adaptation of food
management.

The timeframe for assessment after extubation was not vali-
dated, and this may have influenced the post-extubation dys-
phagia prevalence results. Assessment times vary according
to aetiology and duration of intubation. Relevant data are lack-
ing in the literature, but it is customary to wait 24 hours when
intubation has lasted for more than 72 hours.">”'® This is in
line with our study results, where the average assessment
time was 2.03 days post-extubation.

Some of the post-extubation dysphagia risk factors assessed
in the current study varied from those usually reported in the
literature. Skoretz et al.'’ found that risk factors for post-
extubation dysphagia included lengthy intubation duration,
prolonged intensive care unit treatment time, multiple intuba-
tions, poor pre-intensive care unit admission functional status,
hypercholesterolaemia or congestive heart failure. Other

factors are also mentioned, although more frequently rejected,
including: age,'®'? gender,"®*' and co-morbidities"'”***>**
such as hypertension, kidney disease, diabetes, COPD and
smoking.'”*

Other parameters that are usually not significantly related
to post-extubation dysphagia have been assessed because of
the unknown nature of this pathology, and in particular the
pulmonary severity of SARS-CoV-2 related impairment.
Patients with severe disease were more likely to have an
unfavourable clinical course, with prolonged hospitalisation
and more frequent recourse to orotracheal intubation.***°
Guillo et al.*® showed that 68 per cent of patients with paren-
chymal involvement of greater than 25 per cent were intubated
or had died within three weeks of follow up. The search for
potential associations with dysphagia thus seemed relevant.

Nevertheless, in our study, the delay between the initial CT
scan and the onset of symptoms was not analysed, and the
sensitivity of the CT scan is better after at least 5 days following
symptom onset. A risk of data minimisation is therefore pos-
sible if the CT scan is carried out too early.

The current study revealed significant associations between
dysphagia and: more severe lung damage, and the prolonged
duration of both curare use and mechanical ventilation.
There was also an association with the degree of muscle weak-
ness, whereby all dysphagic patients had a Medical Research
Council Scale for Muscle Strength score of less than 48 out
of 60, indicating intensive care unit acquired neuromyopathy.
In addition, this study found a significant association between



Table 1. Univariate analysis findings of patients screened for dysphagia
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Parameter No swallowing disorder* Swallowing disorder' Cases (n) P-value
Age (mean + SD; years) 60.8+11.1 62.9+10.9 43 0.43
Male (n (%)) 14 (88) 16 (59) 43 0.086
BMI (mean + SD; kg/m?) 28.5+7.71 30.6 +6.30 43 0.15
History medical (n (%)) - - - -

- Hypertension 12 (75) 16 (59) 28 0.3

- Hypercholesterolaemia 4 (25) 7 (26) 11 1

- Diabetes 5(31) 5 (19) 10 0.46
- Tobacco 3 (19) 8 (30) 11 0.49
- Respiratory 2 (12) 9 (33) 11 0.17
- Neurology 3 (19) 1(3.7) 4 0.14
% Lung damage (n (%)) - - - 0.033*
- Unknown 0 (25) 7 (25) 11

- Low (<10%) 1(6.2) 1 (3.6) 2

- Moderate (10-25%) 0 (0) 5 (18) 5

- Extensive (25-50%) 3 (19) 5 (18) 8

- Severe (50-75%) 8 (50) 4 (14) 12

- Critical (>75%) 0 (0) 6 (21) 6

IGS2 score (mean * SD) 37.6+11 48.2+14.1 43 0.011*
Intubation time (mean + SD; days) 11.9+4.29 19.7+8.77 43 <0.01**
Tracheostomy (n (%)) 3 (19) 9 (32.4) 12 0.31
Curare use duration (mean + SD; days) 5+3.07 9.43+4.94 38 <0.01**
Ventilator-associated pneumonia (n (%)) 11 (69) 21 (78) 32 0.49
Extubation failure (n (%)) 4 (25) 8 (30) 12 1
ICU-acquired weakness (n (%)) 9 (82) 22 (100) 31 0.1
MRC Scale for Muscle Strength score (mean + SD) 41.7+11.5 30.0+11.0 31 0.037*
Period in ICU (mean + SD; days) 29.9+27.6 35.1+20.3 - 0.15
Period of hospitalisation (mean + SD; days) 52.3+42.7 60.4+32.9 - 0.28

*n=16; 'n=27.%p < 0.05; **p < 0.01. SD = standard deviation; BMI = body mass index; IGS2 = (Indice de Gravité Simplifi¢ 2) Simplified Severity Index 2; ICU = intensive care unit; MRC = Medical

Research Council

Table 2. Characteristics of tracheostomised patients and prevalence of
dysphagia in this population

Parameter Values
Tracheostomised patients (n (%)) 14 (13)
Intubation time before tracheostomy (mean + SD; days) 16.8+9.4
Ventilation time with tracheostomy (mean + SD; days) 19.7+16.0
Total ventilation time (mean + SD; days) 42.7+14.2
Dysphagia assessment (n (%)) 12 (86)
Swallowing assessment time, after stopping mechanical 57+13
ventilation (mean + SD; days)

Dysphagia (n (%)) 9 (64)

SD =standard deviation

the Simplified Severity Index 2 score at admission and the
presence of post-extubation dysphagia. This factor has gener-
ally been rejected as a risk factor by different studies."'®** The
initial severity of the pathology may be associated with more
urgent, and, in turn, more difficult, intubation.

The prevalence of dysphagia in our study is high, with the
condition affecting 62 per cent of the population who

100

75

50

Patients (%)

25

ICU cutlet feeding

Hospital cutlet feeding

Hospitalisation feeding

B Normal B Adapted textures B Masogastric tube Gastrostomy Unkown

Fig. 2. Feeding modalities after intensive care unit (ICU) admission and at the end of
hospitalisation.

underwent swallowing analysis. The meta-analysis by Skoretz
et al."” reported a prevalence for post-extubation dysphagia
of approximately 25 per cent. The prevalence in this study
was therefore higher. This could be explained by the severity
of the initial acute respiratory distress syndrome associated
with SARS-CoV-2, leading to an increase in intubation time.
Hur et al.”’ reported that 72.5 per cent of patients intubated
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for SARS-CoV-2 pneumonia were intubated for more than
7 days, and 90 per cent of the 486 patients remained in hos-
pital for more than 10 days. In the current study, the mean
duration of intubation was 17 days, with a significant associ-
ation between the duration of orotracheal intubation and the
presence of dysphagia.

Dysphagia in intensive care units is frequent and underestimated, despite
morbidity and mortality risks, particularly after extubation

Bedside screening for dysphagia in the context of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) pneumonia may underestimate its
prevalence

There is a lack of validated screening tools for post-extubation dysphagia
in the intensive care unit

Post-extubation dysphagia in SARS-CoV-2 pneumonia patients seemed
dependent on: severe pathology, prolonged orotracheal intubation and
curare use, and muscle weakness

Post-extubation dysphagia did not seem dependent on: age, weight, sex,
medical history or intensive care unit duration

Reported dysphagia prevalence was higher than in other acute respiratory
distress syndromes, but was transient with good recovery

In conclusion, the prevalence of Covid-19-related oropha-
ryngeal dysphagia in the intensive care unit is higher than in
other patients with acute respiratory distress syndrome, par-
ticularly in post-extubation periods, but the condition seems
to improve quickly. Nevertheless, our results demonstrate
that oropharyngeal dysphagia should be assessed in patients
with SARS-CoV-2 infection using systematic screening, to
optimise nutritional management and reduce the risk of
early complications.
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