Title: 
Association of the clinical course of SARS-CoV-2 infection with seasonal influenza vaccination in hospitalized older adults.
Background: Since the beginning of the COVID-19 pandemic, it seems that best solution to solve the problem of the pandemic itself is vaccination against the SARS-CoV-2 virus. The population most affected by this pandemic are the elderly, reporting a mortality of up to 80% in people over 65 years of age. Studies in Italy, Brazil, USA, and Egypt have shown that increased seasonal influenza vaccination significantly reduces the rate of death from COVID-19 in the elderly by 28%; also, patients vaccinated against influenza were significantly more likely to survive and less in need of intensive hospital care than patients without recent influenza vaccination.
Research objective: To determine the association of the clinical course of SARS-CoV-2 infection with a history of seasonal influenza vaccination in hospitalized older adults. 
Methods: Observational, prospective, case-control study. The study included adults over 65 years of age admitted to the COVID-19 unit of the University Hospital, Monterrey, Mexico, with a diagnosis of SARS-CoV-2 infection. The clinical evolution of the patient during hospitalization was observed, clinical records provided the history of seasonal influenza vaccination of each patient for which the last 5 years is reported. The methodology for the clinical course involved measuring the length of necessary inpatient treatment during hospitalization in days, recording the place of inpatient treatment (ICU vs  inpatient floor), their oxygen requirements (nasal cannulas, oxygen mask, high flow cannulas, non-invasive mechanical ventilation and invasive mechanical ventilation) as well as the complications that occurred during said inpatient treatment (acute respiratory distress syndrome, septic shock, cardiac, neurological, thrombo-embolic, renal complications, tracheostomy or gastrostomy) and outcome (medical discharge or death). Data analysis was performed using SPSS version 23.0 and categorical variables were analyzed with Pearson X2.
Results and Conclusions: From March-August 2021, 155 patients 65 years and older were recruited, 10 patients were excluded due to lack of clinical record information as well as 20 patients that did not meet inclusion criteria. 
During inpatient treatment, patients with a history of vaccination 76.2% (48) stayed less than 15 days, 20.6% (13) between 15-30 days and 3.2% (2) more than 30 days, versus 80.6% (50), 12.9% (8) and 6.5% (2) respectively, of patients who have never been vaccinated. 
Regarding the clinical course and the outcome, the results are shown in Table 1, and results of the multivariate analysis with logistic regression are displayed in Table 2. 
As a conclusion in this study, there is no statistically significant (p= 0.07) association between the history of influenza vaccination and the outcome of patients over 65 years of age with the diagnosis of COVID-19. However,  the history of vaccination is statistically significant in the odds ratio for some complications associated with COVID-19 infection such as Community-acquired Pneumonia (CAP) (p= 0.008),  ARDS (p=<0.001), septic shock (p= 0.009), renal complications (p= 0.044), PE complications (p=0.024) and complications from invasive mechanical ventilation such as tracheostomy and gastrostomy (p=0.020). One disadvantage is the small patient sample. 
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Variable
	Total patients
n=125 
	Patients with Influenza Vaccine
n=63  (%)
	Patients who have never been vaccinated
n=62  (%)
	p
(χ²)

	Age (middle ±DE)
	74.3 (73 ± 65-100)
	-
	-
	-

	Patients admitted to
Intensive Care Unit
(n, %)
	34 (27)
	22 (35)
	12 (19)
	0.05‡

	Oxygen requirements with invasive mechanical ventilation. 
(n, %)
	22 (18)
	16 (25)
	6 (10)
	0.09

	Acute Respiratory Distress Syndrome (ARDS) (n,%)
	41 (32)
	22 (33)
	19 (30.6)
	0.61

	Septic shock
(n,%)
	10 (8)
	7 (11.1)
	3 (4.8)
	0.19

	Cardiac Complications 
(n,%)
	8 (13)
	3 (5)*
	5 (8)**
	0.04

	Renal Complications©
(n,%)
	26 (42)
	8 (13)
	18 (29)
	0.02

	Neurological Complications≠
(n,%)
	9 (15)
	1 (2)
	8 (13)
	0.09

	Thromboembolic Complications
(n,%)
	20 (32)
	13 (21) +
	7 (11)++
	0.09

	Tracheostomy and Gastrostomy (n,%)
	9 (14)
	5 (8)
	4 (6)
	0.74

	Death outcome
(n, %)
	56 (45)
	23 (37)
	33 (55) 
	0.06


Table 1. Clinical course and frequency of complications reported inpatient treatment. 
SD= standard deviation. 
‡: In Fisher's exact test the result was 0.03. 
*: All patients in this group presented a diagnosis of Acute Myocardial Infarction (MI) without ST segment specification. 
**:  4 patients presented Atrial Fibrillation (AF) and 1 patient presented Supraventricular Tachycardia (SVT).
©: All patients had Acute Kidney Injury (AKI).
≠: Patients with cerebral vascular event of ischemic type that was diagnosed during inpatient treatment.
+:  9 patients diagnosed with Pulmonary Embolism (PE) by means of quantitative D-dimer and angio-tomography of chest, 4 patients obtained a presumable diagnostic of PE with elevation of quantitative D-dimer, but without performing angio-tomography of chest by clinical situation of the patient.
++: 2 patients diagnosed with PE by means of quantitative D-dimer and angio-tomography of the chest and 5 patients obtained diagnostic presumable of PE with elevation of quantitative D-dimer, but without performing angio-tomography of chest by clinical situation of the patient. 
¶: Include 1 patient with Hospital acquired Pneumonia (HAP), 1 patient with Ventilator-Associated Pneumonia (VAP), 2 patients with pneumothorax, 1 patient with subcutaneous emphysema.
†: They include 3 patients with HAP, 2 patients with VAP, 1 patient with Aspiration Pneumonia (AP), 1 patient with pneumothorax, 1 patient with Gastro Intestinal Bleeding. 



	Complications associated with COVID-19 
	OR (IC 95%)
	p (χ²)

	Community-acquired Pneumonia 
	8.27 (1.7-39.2)
	0.008

	ARDS
	10.6 (4.18-27.0)
	<0.001

	Septic Shock
	17.0 (2.0-143.6)
	0.009

	Cardiac complications
	3.06 (0.84-11.11)
	0.088

	Kidney Complication
	2.5 (1.02-6.47)
	0.044

	Neurological Complication
	0.95 (0.48-1.91)
	0.902

	Thromboembolic Complications
	2.29 (1.11-4.71)
	0.024

	Tracheostomy/ Gastrostomy
	12.6 (1.49-106.6)
	0.020


Table 2. Logistic regression models for the risk of death in patients vaccinated against influenza and with different complications associated with COVID-19.
ARDS = Acute Respiratory Distress Syndrome (ARDS)
