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Abstract

Purpose: The purpose of this study is to investigate the underlying characteristics of the presenting oropharyngeal dysphagia in patients treated for the COVID-19 virus. 
Method: This is a retrospective study. 39 patients who were sent for a dysphagia clinical evaluation among the admitted patients for COVID-19 related complications were considered for the study. A chart review was conducted to analyze the characteristics of patients with dysphagia. Patient’s age, duration of intubation, presence of dysphagia, and diet recommendation were analyzed.
Background: Case-load analyses by speech-language pathologists revealed that not all of these recent COVID-19 patients were intubated, suggesting a separate etiology for their presenting dysphagia. To date there have been limited analysis of COVID-19 patients who later present with dysphagia
Result: Findings of this study revealed that endotracheal intubation and aging were characteristics among individuals with resultant COVID-19 dysphagia. We also observed that a higher proportion of intubated patients required nothing per oral as compared to the non-intubated patients. Patients who required nothing per oral status had higher median age as compared to the patients with diet per oral. Further the median duration of intubation was higher for patients recommended to be nothing per oral as compared to patients placed on a per oral diet. We also observe smaller duration of intubation for recommended diet category ‘Thin’ and ‘Thick’ than that of patients with nothing per oral status, which indicates that there can be positive association between duration of intubation and the severity of patients’ condition for dysphagia. 
Conclusion: Endotracheal intubation was found to be a characteristic in those individuals presenting with an oral and pharyngeal dysphagia. However, almost half of the individuals analyzed in this study did not require intubation but nevertheless presented with a dysphagia. Future research, should consider investigating sarcopenia as characteristic for COVID related dysphagia.
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Introduction

The novel COVID-19 virus has impacted the medical world and has left many suffering in the wake of its passing. Patients with a more severe clinical course experience acute respiratory distress, requiring hospitalization, with about 5% of patients experiencing respiratory failure requiring intensive care treatments and mechanical ventilation via endotracheal intubation [1-3]. The occurrence of dysphagia post intubation is a well-established finding [4], which is more recently clinically supported by the large increase of COVID-19 patients being consulted by speech-language pathologists for swallowing evaluations. Interestingly, case-load analyses by speech-language pathologists revealed that not all of these recent COVID-19 patients were intubated, suggesting a separate etiology for their presenting dysphagia.

To date there have been limited analysis of COVID-19 patients who later present with dysphagia. We aim to investigate the underlying characteristics of the presenting oropharyngeal dysphagia in patients treated for COVID-19. This study will consider the risk factors of endotracheal intervention and aging on the presence of both oral and pharyngeal dysphagia and required diet modification. The ultimate goal is to determine if a dysphagia assessment should be standard of care for all patients in the setting of COVID-19, regardless of history of intubation. The information obtained from this study will significantly improve patient-care practices because without a comprehensive understanding of the characteristics associated with COVID-19 dysphagia, we risk dysphagia being under diagnosed and increase risk of additional medical complications such as aspiration pneumonia, malnutrition, and dehydration. These in turn may result in an increased hospital length of stay.

Endotracheal intubation is a known risk factor for resulting oropharyngeal dysphagia in hospitalized patients. A systemic review reported a 3% to 62% occurrence of post-extubation dysphagia in the critical care setting, with most studies identifying an incidence of greater than 20% [5]. Kim and colleagues [6] found that 59% of non-neurologic critically ill patients presented with supraglottic and infraglottic aspiration post-extubation.

The pharyngeal stage of the swallow plays the primary role in airway protection, however, the oral stage of swallowing provides crucial steps for safety as well. Both oral and pharyngeal stages of the swallow are susceptible to the effects of intubation. Within the pharyngeal stage, weak vocal fold adduction during the swallow and reduced pharyngeal sensation can be implicated in the pharyngeal dysphagia identified in these individuals. Laryngeal sensory deficits have also been identified post extubation and associated with aspiration [7]. Impaired glottal closure is associated with arytenoid dislocation and subluxation from the endotracheal tube [6]. Adequate vocal fold closure is imperative for airway protection during the swallow, an absence or reduction of that function places the patient at risk for aspiration and by extension aspiration pneumonia. 

Within the oral stage, the functions of the labial and lingual movements ensure adequate bolus collection, formation and containment, and anterior-posterior propulsion into the pharyngeal cavity. Specific deficits reported post intubation include lingual motor weakness associated with sarcopenia and compromised lingual somatosensory function [8]; reduced lingual muscle mass and lingual strength. Su and colleagues [9] reported reduced lingual strength and impairment of sensory function that was independent of age, gender, and comorbidities. These authors also found that lingual weakness persisted past a 14-day period, where as sensory disturbance was noted to clear within 14 days. A contributing factor to reduced lingual sensorimotor function is the immobility and reduced range of motion that is a consequence of prolonged intubation. 

Studies have also found compromised labial function as a result of intubation. For example, reduced labial compression strength was found post extubation [8]. Endotracheal intubation has also resulted in reduce oral aperture due to masticatory muscle weakness for jaw movement [10]. Adequate mouth opening is imperative for the collection of the bolus and adequate mechanical breakdown of the bolus for tolerance of a regular consistency diet. In addition to sensorimotor etiologies of oral dysphagia, reduced salivary flow is also implicated. In a study by Wu and colleagues [11], over 37% of participants presented with hyposalivation 2 days post extubation. Reduced labial and lingual sensorimotor skills, compromised oral aperture, and reduced salivary flow are all side effects of endotracheal intubation that result in an oral dysphagia that in turn may place the patient at risk for aspiration and require the patient to be placed on a modified diet. 

Further, there is a positive correlation between duration of intubation and severity of the dysphagia [4,8,12,13], which in turn may result in a greater risk for aspiration pneumonia [6]. Prolonged intubation places patients at risk for oropharyngeal dysphagia with noted penetration and/or aspiration [14]. Skoretz and colleagues [5] reported that studies that identified the higher rates of occurrence of dysphagia following extubation (62%, 56%, and 51%) were positively associated with prolonged periods of intubation. Critical patients who present with a moderate to severe dysphagia are more likely to have had prolonged intubation as compared to those patients who present with a mild or no dysphagia [15]. Risk for post-extubation aspiration has been found to be 1.82 times greater following 7 days of intubation; the risk continues to increase with increased days of intubation [6]. However, research on the correlation is conflicting. Several studies have found no relationship between duration and dysphagia [16-18]. Park and colleagues [8] found that the number of days intubated had no affect on lingual function, in particular for lingual endurance.

Another risk factor to be considered for oropharyngeal dysphagia in the setting of COVID is aging. Age has been found to be a factor for aspiration and silent aspiration in those patients post-extubation, secondary to the impact of the primary critical illness or the effects of the endotracheal tube on the pharynx and/or larynx [16]. Studies have shown that elderly patients in the absence of illness demonstrate changes to the swallowing mechanism. Pharyngoglottic closure for airway protection is present however compromised in healthy elderly individuals [19]. Atrophy of the intrinsic laryngeal muscles, dehydration of the laryngeal mucosa, reduced laryngeal excursion, and bowing of the vocal folds have been associated with the aging process [20]. Additionally, the older population has been found to have atrophy of the tongue and geniohyoid muscles and thinning of the pharyngeal wall [21] and reduced tongue pressure and mastication [22]. In contrast, Solh and colleagues [18] found that elderly patients do not have a greater risk for dysphagia post-extubation than younger individuals.

In an effort to ward off the consequences of dysphagia, including aspiration pneumonia, a modified diet may be recommended. Research has found that 30-45% of elderly patients in acute and rehabilitations settings receive a modified diet [13]. There is a paucity of research related to the epidemiology of modified diet recommendations in those individuals post-extubation. 

It is imperative for the development of protocol for both intervention and treatment of those recovering from the COVID-19 that we have a comprehensive understanding of the characteristics of the presenting oropharyngeal dysphagia. At this time, little is known of the sequelae of this novel virus. The speech-language pathologist is currently being asked to assess for swallow function with little empirical evidence of the most efficacious approach. Although much is known about dysphagia, it is unknown if this knowledge is applicable to patients recovering from the COVID-19 virus. Findings from this study may aid in the development of standard of care for these individuals that are suffering from the side effects of this virus. 

Objective

This is a retrospective study whose objective is to investigate the underlying characteristics of the presenting oropharyngeal dysphagia in patients treated for the COVID-19 virus. This study will consider the effects of endotracheal intervention and aging in both oral and pharyngeal dysphagia. The ultimate goal is to determine if a dysphagia assessment should be standard of care for all patients in the setting of COVID-19, regardless of history of intubation.

Hypothesis

Patients diagnosed with COVID-19 requiring endotracheal intubation will present with a greater occurrence of a dysphagia than those that do not require intubation for the treatment of this virus.
Presence of oropharyngeal deficits requiring a modified diet are positively correlated with incidence of endotracheal intubation. 
Aging is also a characteristic for oropharyngeal dysphagia secondary to COVID-19

Methods

This study was reviewed and accepted by the Northwell Health Feinstein Institute for Medical Research Institutional Review Board (IRB #: 20-0569). 

Participants

A chart review of 39 patients referred to the Long Island Jewish Medical Center’s Speech-Language Pathology department was conducted. All patients had been admitted for the treatment of complications related to the COVID-19 virus. Charts were reviewed from all adult units within the hospital with no exclusion of any particular unit. All patients had been referred for a dysphagia clinical evaluation. For those patient that were intubated and later extubated, the lapse of time between extubation and the clinical swallowing evaluation averaged 2.7 days (range 1-6 days). A modified barium study, although considered to be the gold standard of assessment was not performed due to hospital restrictions related to risk for aerosol transmission of the COVID-19 virus, therefore a clinical swallowing evaluation was completed. Both female and male participants were included. It was anticipated that participants would represent diverse ethnicities and varying levels of socio-economic status. Patients with prior history of neurological deficits or dysphagia were excluded. Past history of neurological deficits and dysphagia were determined based on the chart review and/or patient report. Previously treated patients for any speech or swallowing dysfunction were also excluded. None of the patients had a tracheostomy at the time of the clinical swallowing evaluation nor had they received swallowing therapy during this hospitalization prior to the clinical swallowing evaluation. Additionally, none of the patients received a laryngoscopic evaluation by an otolaryngologist prior to the swallowing evaluation. However, otolaryngologic evaluations were recommended following the swallowing evaluation as deemed necessary by the clinical Speech-Language Pathologist. Patients with previous history of head and neck cancer were also ineligible for this study. 

Data Acquisition and Analysis

This is a retrospective study. All patients who were sent for a dysphagia clinical evaluation among the admitted patients for COVID-19 related complication from March - April of 2020, were considered for the study. A chart review was conducted to analyze the characteristics of patients with dysphagia. Patient’s age, duration of intubation, presence of dysphagia, and diet recommendation were analyzed. The presence of dysphagia and diet recommendations were based on findings from the clinical swallowing evaluation conducted by a certified Speech-Language Pathologist. During the clinical swallowing evaluation PO trials were administered and information regarding the patients’ oral and pharyngeal stages of deglutition were assessed. Signs and symptoms of aspiration were monitored. Recommendations for a PO diet were determined based on the patients’ level of function, aspiration risk, and overall presentation for all trials administered. Swallowing techniques were not tried at that point due to the Speech Language Pathologist’s inability to objectively assess their effectiveness at that time. 

Median (IQR) or frequency count (%) were reported for the patients’ characteristics as appropriate. For continuous data, Wilcoxon two sample test or Kruskal-Wallis test was used to compare two or more groups. For categorical data, chi-square test or Fisher’s exact test were used to observe statistical significance. Results were considered as statistically significant if corresponding p-value <0.05. All analysis was performed using statistical software SAS v 9.4 (SAS Institute, Inc., NC, USA). 

Results

There were 40 patients who were referred for dysphagia evaluation during March to April of 2020, among them one patient was not diagnosed to have dysphagia and was excluded from the analysis. 38 (97%) patients had oral dysphagia and 35 (90%) patients had pharyngeal dysphagia. Among all the COVID-19 patients with dysphagia, 23 (59%) were intubated. This proportion of intubated patients were higher compared to overall COVID-19 patients (proportion of intubation 19%) admitted during the same time period. We observed 16 (41%) non-intubated COVID-19 patients who were diagnosed with dysphagia (Table 1).

	Characteristics
	Overall
	Intubated
	Non-intubated
	P-value

	All patients
	Total, n (%)
	39
	23 (59.0)
	16 (41.0)
	

	
	Age, median (IQR)
	72.0 (61.0- 79.0)
	66.0 (61.0-75.0)
	79.0 (74.0 - 84.0)
	0.002

	
	Intubation duration, median (IQR)
	
	12.0 (5.0 - 16.0)
	
	

	Oral dysphagia patients
	Total, n (%)
	38 (97.4)
	23
	15
	

	
	Age, median (IQR)
	
	66 (61.0 - 75.0)
	79.0 (73.0 - 84.0)
	0.004

	
	Intubation duration, median (IQR)
	
	12.0 (5.0 - 16.0)
	
	

	Pharyngeal dysphagia patients
	Total, n (%)
	35 (89.7)
	20
	15
	



Table 1: Patients baseline characteristics by intubation status.

Median age of the patients was 72.0 (IQR 61.0-79.0). Non-intubated patients had a higher median age (median 79, IQR 74.0-84.0) as compared to intubated patients (median 66, IQR 61.0-75.0). The difference in age among the two groups were statistically significant (p< 0.002). We observed similar results on age differences for intubated and non-intubated patients by oral or pharyngeal dysphagia.

Among all the patients with dysphagia, 18 (46.2%) patients were recommended to be NPO. We observed that a higher proportion of intubated patients required NPO as compared to the non-intubated patients. Among the intubated patients 12 (52.2%) were recommended to be NPO, and among the non-intubated patients 6 (37.5%) were recommended to be NPO. We failed to observe statistically significant difference (p<0.37). Similar results are observed by the two types of dysphagia. We also observed that patients who required NPO status had a higher median age (median 74, IQR 67-83) as compared to the patients with PO (median 66, IQR 61-79). We failed to observe statistical significance (p<0.38) (Table 2).

	Characteristics
	NPO
	PO
	p-value

	Total patients, n (%)
	18 (46.2)
	21 (53.8)
	 

	Age, median (IQR)
	74.0 (67.0 - 83.0)
	66.0 (61.0 - 79.0)
	0.382

	Intubated, n (%)
	12 (52.2)
	11 (47.8)
	0.366

	Not-intubated, n (%)
	6 (37.5)
	10 (62.5)
	 

	Duration of intubation, median (IQR)
	14.5 (5.0 - 18.0) 
	11.0 (3.0 - 14.0)
	0.309



Table 2: Patients characteristics for diet recommendations.

The intubated patients with dysphagia had a median duration of intubation of 12 days (IQR 5-16). The median duration of intubation was higher for patients recommended to be NPO (median 14.5, IQR 5-18) as compared to patients placed on a PO diet (median 11, IQR 3-14) (Figure 1). We failed to observe statistical significance. We also observed smaller duration of intubation for recommended diet category ‘Thin’ and ‘Thick’ than that of patients with NPO. Observed median duration of intubation for patients with recommended diet ‘Thick’ was 11 days (IQR 9-14) and for patients with recommended diet ‘Thin’ was 7 days (IQR 1.5-14.5), which indicates that there can be positive association between duration of intubation and the severity of patients’ condition for dysphagia. For the difference in duration of intubation among patients with NPO, with ‘Thick’ and with ‘Thin’ diet recommendations, we failed to observe statistical significance (p<0.523). 
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Figure 1: Box plot for intubation days by NPO or PO diet recommendation.

Discussion

The relationship between dysphagia and endotracheal intubation has been well determined, however current understanding of dysphagia secondary to COVID-19 in patients requiring intubation is limited. Further, caseload analyses revealed the presence of dysphagia in patients diagnosed with this virus in the absence of intubation. In order to gain a better understanding of the virus and in return provide best practice for the patients afflicted by the virus, the swallowing function of those individuals not requiring intubation was investigated. This retrospective study sought to investigate the characteristics associated with COVID-19 related dysphagia.

Endotracheal intubation was found to be a characteristic in those individuals presenting with an oral and pharyngeal dysphagia. Most individuals that required intubation presented with a dysphagia. This finding of a 97% occurrence rate for oral dysphagia and a 90% occurrence rate for pharyngeal dysphagia is higher than a prior systemic review that reported a 3% to 62% occurrence of post-extubation dysphagia in the critical care setting [5]. Of interest is the greater number of individuals that presented with an oral dysphagia as compared to a pharyngeal dysphagia. These results suggest that reduced labial and lingual function may have a greater impact on overall swallow than reduced pharyngeal function. Despite the greater number of dysphagia patients requiring intubation, which was overall higher compared to overall COVID-19 patients admitted during the same time period, this study found that 41% of the individuals presenting with a dysphagia were not intubation. This finding now raises the question, what then is the cause of the dysphagia in these individuals diagnosed with COVID-19.

During acute hospitalization often there is a decline in overall function, referred to as hospital-associated deconditioning. This deconditioning occurs in approximately one-third of patients older than 70 years of age [23]. One possible commonality found in these patients is this deconditioning or better defined as activity related sarcopenia. This sarcopenia is a result of bed rest, sedentary lifestyle, deconditioning, and zero gravity conditions [24]. Sarcopenia is a clinical syndrome secondary to muscle atrophy due to aging, immobilization, and malnutrition. Although it is most often seen in older adults, this condition can also develop in younger adults [25]. Future research should consider investigating sarcopenia as an etiology for COVID related dysphagia as compared to endotracheal intubation. 

Consistent with prior findings that dysphagia may occur in the elderly in the absence of illness, this study found age was a risk factor for dysphagia in those individuals diagnosed with COVID-19 sans the need for intubation. The average age was significantly higher in the non-intubated group as compared to the intubated group for both oral and pharyngeal dysphagia. The lower average age in the intubated patients of this study is in contrast with Marvin and colleagues [16] study that found age to be a factor for aspiration and silent aspiration in those patients post-extubation. 
 
Among all the patients with dysphagia, almost half of the patients were recommended to be NPO. As a recommendation of NPO would imply a greater severity on deficits, this finding is suggestive that COVID has a severely adverse affect on oral and pharyngeal swallow function. Further, a higher proportion of those requiring NPO status were the intubated patients, indicative of greater impact on those individuals that are status post extubation. Further, age was found to be a contributing factor for severity of dysphagia as this study found that patients who required NPO status had a higher median age as compared to those patients that were recommended to be on a diet following the swallowing evaluation. Our findings are consistent with prior research that found that 30-45% of elderly patients in acute and rehabilitations settings receive a modified diet [13].

Although not statistically significant, this study found that duration of intubation was correlated with the severity of the presenting dysphagia. We found that the median duration of intubation was higher for patients recommended to be NPO relative to those placed on a PO solid diet. We also observed a shorter period of intubation for those individuals recommended to be on thin or thick fluids than that of patients requiring NPO. Further, those individuals requiring thick fluids had a longer period of intubation that those recommended for thin fluids. These findings indicate that there can be positive association between duration of intubation and the severity of patients’ condition for dysphagia. Consistent with other research that found that prolonged intubation places patients at risk for oropharyngeal dysphagia [6,5,14,15]. 

Based on findings from this study, it is suggested that all patients diagnosed with the COVID-19 virus have a dysphagia evaluation or at minimum a screening as part of standard of care. Endotracheal intubation should not be the only factor considered when recommending a swallowing evaluation for these individuals.

Since we have a small sample of 39 patients, the statistical tests of significance for the difference between two groups can be of small power (may fail to detect significance for smaller difference). Future studies with larger sample can provide more information about statistical significance. Additionally, future research should consider the analysis of sarcopenia as a possible etiology for dysphagia in individuals diagnosed with COVID-19.
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