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Abstract

:

The COVID-19 pandemic has influenced the epidemiology of other respiratory pathogens, and this was most evident in the 2020–2021 season, which was characterized by a low circulation of influenza viruses. We aim to present a comparative analysis of clinical and epidemiological characteristics of 2018–2019 influenza cases and 2020–2021 COVID-19 cases, hospitalized at a tertiary infectious diseases hospital in Bucharest. We used data collected from patients admitted for severe acute respiratory infection (SARI) and subsequently confirmed with either influenza or COVID-19. During the 2018–2019 season, 208 patients over 18 years of age were confirmed with influenza (median age = 53 years, 59.6% were female) and 6.7% had been vaccinated against influenza. The most frequent symptoms were fever (97.1%) and cough (94.7%), and 77.4% had at least one chronic condition. 90.4% received influenza antiviral therapy. During the 2020–2021 season, 191 patients were confirmed with COVID-19 (median age = 56 years, 67% were male). The most frequent symptoms were cough (85.9%) and fever (80.6%), and 75.9% had at least one chronic condition. This analysis highlights the main similarities and differences between influenza and COVID-19 and could help to optimize the management of cases.
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1. Introduction


The coronavirus disease 2019 (COVID-19) pandemic was an unexpected event for everyone. For the first time, a pandemic of respiratory disease was caused by a novel virus belonging to the Coronaviridae family and not by an influenza virus. Prior to this pandemic, influenza was responsible for seasonal epidemics associated with important morbidity, especially in vulnerable people (children, the elderly, people with chronic conditions, pregnant women), while coronaviruses were generally responsible for respiratory infections with favorable outcomes [1,2,3,4,5,6].



According to the World Health Organization (WHO) and Centers for Disease Control (CDC), the 2018–2019 influenza season was notably longer than previous seasons, the overall burden of this season being an estimated 29 million influenza illnesses, 13 million influenza-related medical visits, 380,000 influenza-related hospitalizations, and 28,000 influenza deaths. This last pre-pandemic season was characterized by an important circulation of influenza A viruses, the dominant subtype differing by country [7,8].



In Europe, the onset of the COVID-19 pandemic was marked by a decline in hospital admissions and in the number of samples tested for other respiratory viruses. This decrease had a negative impact on the collection of epidemiological and virological data about influenza, especially during the second half of the 2019–2020 season. Influenza surveillance improved during the 2020–2021 season, even though there has been a slight decrease in the number of samples tested compared to previous seasons. In addition, during the 2020–2021 season, a significant decrease (>99%) of laboratory-confirmed influenza cases was recorded [9,10].



During the 2020–2021 influenza season, 10 sentinel specimens tested positive for influenza in Europe (from a total of 21,442 sentinel specimens tested), as well as 158 non-sentinel specimens (from a total of 577,476 tested), and co-circulation of viruses A and B was recorded [10]. By comparison, during the 2018–2019 influenza season, 16,472 sentinel specimens tested positive for influenza (from 36,289 sentinel specimens tested) [11].



In Romania, the same low incidence of confirmed influenza cases was recorded. During the 2020–2021 season, only 4 cases of laboratory-confirmed influenza were reported (1 case of A(H1N1) influenza, 1 case of non-subtyped influenza A, and 2 cases of influenza B), and no deaths [12].



The main factors that led to a decrease in the circulation of influenza viruses have been hypothesized to be the public health strategies adopted to reduce the spread of SARS-CoV-2, which included behavioral preventive measures, such as promoting social distancing, hand hygiene, wearing protective masks, etc. [3,9]. However, other hypotheses suggest the involvement of other factors related to the structure of respiratory viruses and the potential interference between them [5,13,14,15,16,17].



Knowing the epidemiological, clinical and laboratory characteristics of influenza and COVID-19 is essential for implementing adequate measures to reduce the burden of these two respiratory infections during the seasons when co-circulation of these two viruses is expected.



We aim to present a comparative analysis of clinical and epidemiological characteristics of confirmed 2018–2019 influenza cases and 2020–2021 COVID-19 cases which were hospitalized at a tertiary infectious diseases hospital in Bucharest, Romania.




2. Materials and Methods


We performed a comparative analysis of data derived from previously collected active surveillance data from the 2018–2019 (pre-pandemic) and 2020–2021 (COVID-19 pandemic) seasons for patients admitted for severe acute respiratory infection (SARI) at a tertiary care hospital in Bucharest, Romania, as part of two European respiratory infections surveillance studies: Global Influenza Hospital Surveillance Network (GIHSN) and Development of Robust and Innovative Vaccine Effectiveness (DRIVE). At the beginning of the COVID-19 pandemic in Romania, the study hospital was nominated as a hospital dedicated to the treatment of COVID-19 patients (Ministry of Health Order 550/2020) [18]. The full study protocols have been previously described [2,6,19,20,21].



We performed an analysis of all laboratory-confirmed cases of COVID-19 from the 2020–2021 season in adults and of all laboratory-confirmed cases of influenza in adults from the 2018–2019 season. We included in this analysis only adults to avoid a selection bias driven by the small number of COVID-19 cases in the pediatric population that were hospitalized during the study period.



Data analyzed included clinical (patient comorbidities and risk factors, symptoms at admission, vital signs, evolution during hospitalization), laboratory (virus type, subtype or lineage, co-infections), and epidemiological (influenza vaccination status, type of vaccine) data.



2.1. Statistical Analysis


The Microsoft Excel program was used for collection and analysis of data. For continuous variables with non-parametric distribution, median and interquartile range (IQR) are reported. For categorical variables, absolute and relative frequencies are reported, and differences between groups were compared using the z-score for proportions. p-values < 0.05 were considered statistically significant.




2.2. Ethics Approval


The protocols, the informed consent and the standardized case report forms were approved by the Bioethics Committee of the National Institute for Infectious Diseases “Prof. Dr. Matei Balș”—approvals 9378/2018 and 9379/2018 and C12034/2020.



Written informed consent was obtained before performing any study procedure from all adult patients, or from the next-of-kin in the cases where the patient’s severe clinical condition prohibited them from signing the informed consent themselves.





3. Results


For the purpose of this analysis, we will present the characteristics of patients confirmed with influenza and COVID-19 separately and then by comparison.



3.1. Characteristics of Patients with Laboratory-Confirmed Influenza in the 2018–2019 Season


During the 2018–2019 season, 208 patients aged 18 years and over, admitted for SARI, tested positive for influenza (median age = 53 years, IQR = 33.3, 69 years). Of them, 124 were female (59.6%).



All 208 confirmed cases were due to influenza A viruses, A(H1N1), pdm09 subtype being detected in most cases (101; 48.6%), followed by A(H3N2) detected in 66 cases (31.7%); 19.7% (41) were not subtyped. Two co-infections with respiratory syncytial virus (RSV) were recorded.



The most frequent symptoms at hospital admission were fever (202; 97.1%) and cough (197; 94.7%). Sore throat was found in 67 patients (32.2%) and dyspnea in 54 patients (26%) (Table 1).



The differences between groups were compared using the z-score for proportions. p-values < 0.05 were considered statistically significant.



Among patients with influenza, 27.4% (57) patients were overweight and 20.7% (43) were obese. In addition, 77.4% (161) of the influenza patients had at least one chronic disease, the most frequent being cardiovascular diseases (72; 44.7%) (Table 1).



The total number of hospitalization days for influenza cases was 1518, with an average duration of hospitalization of 7 days. The case fatality rate was 2.4%.



Overall, 90.4% (188) of patients received antiviral therapy (oseltamivir) during hospital admission.



Among patients confirmed with influenza, 6.7% (14) had received seasonal influenza vaccine at least 14 days prior to symptom onset, 4 of them with a tetravalent inactivated vaccine and 10 with a trivalent inactivated vaccine. From the 14 vaccinated patients, 9 declared having received an influenza vaccine during the two previous seasons.




3.2. Characteristics of Patients with Laboratory-Confirmed COVID-19 in the 2020–2021 Season


During the 2020–2021 season, 191 patients aged 18 years and over, admitted for SARI within the first 7 days since symptom onset, were confirmed with COVID-19 through active surveillance (median age = 56 years, IQR = 46, 68 years). Most of them were male (128; 67%). No co-infection with influenza and SARS-CoV-2 was reported.



The most frequent symptoms at hospital admission were cough (164; 85.9%) and fever (154; 80.6%). Sore throat was found in 23 patients (12%) and dyspnea was found in 117 patients (61.3%) (Table 1).



Overall, 37.2% (71) of COVID-19 patients were overweight and 40.8% (78) were obese. Additionally, 75.9% (145) of patients had at least one comorbidity, the most frequent being obesity (78; 53.8%) (Table 1).



The total number of hospitalization days for COVID-19 cases was 2282, with an average duration of hospitalization of 12 days. The case fatality rate was 7.9%.



A total of 49.7% (95) of COVID-19 cases received antiviral treatment. In accordance with the COVID-19 treatment guidelines and availability of antivirals at the moment of the patients’ admissions, the antivirals used were remdesivir, favipiravir and umifenovir, in monotherapy or combined (Figure 1)



The rate of influenza vaccination among COVID-19 cases was 2.1%. Tetravalent inactivated vaccines were used in all cases, with more than 14 days before the symptom onset. Three patients declared having received an influenza vaccine during the previous two seasons. At the time when the data were collected, COVID-19 vaccination was not yet widely available for the general population in the study setting and therefore this information has not been collected.




3.3. Comparison of Cases of Laboratory-Confirmed Influenza and COVID-19 in the Two Pre-Pandemic and COVID-19 Pandemic Seasons


The influenza patients presented more frequent at-admission cough (94.7% vs. 85.9%, p < 0.05), fever (97.1% vs. 80.6%, p < 0.01), myalgia (58.2% vs. 39.3, p < 0.01), and sore throat (32.2% vs. 12%, p < 0.01). By comparison, COVID-19 patients presented more frequent at-admission malaise (68.6% vs. 58.2% p < 0.05), asthenia and anorexia (57.6% vs. 41.3% p < 0.05), and dyspnea (61.3% vs. 26%, p < 0.01). (Table 1, Figure 2)



Immunodepression, including HIV (16.1% vs. 6.9%, p < 0.05) and pulmonary conditions (26.7% vs. 7.6%, p < 0.01), were found more frequently in influenza patients while obesity (53.8% vs. 26.7%, p < 0.01) was found more frequently in COVID-19 patients (Table 1).



The requirement for oxygen supplementation (37.7% vs. 10.1%, p < 0.01), mechanical ventilation (7.9% vs. 1.9%, p < 0.05) and intensive care (7.9% vs. 2.4%, p < 0.01) was almost four times higher in COVID-19 patients compared with influenza patients.





4. Discussion


We described the epidemiological and clinical characteristics of adult patients (over 18 years of age) diagnosed with influenza and COVID-19 in the 2018–2019 and 2020–2021 seasons, respectively, using the active surveillance data collected from a tertiary infectious disease hospital in Bucharest, as part of two European respiratory infections surveillance studies.



The 2018–2019 season was chosen as a reference influenza season for several reasons. First, its intense influenza activity allowed case data collection for a similar number of influenza cases as compared to the COVID-19 2020–2021 season. Second, the season showed co-circulation of both influenza A subtypes (AH1, AH3), and third, this was the last season in which influenza surveillance was not affected by the occurrence of the COVID-19 pandemic.



We identified a set of symptoms that were more common in patients with either influenza or COVID-19; specifically, dyspnea was more commonly found in COVID-19 while sore throat and myalgia were more frequent in patients with influenza.



Both influenza and COVID-19 hospitalized cases were recorded more often in people with chronic diseases, especially those with cardiovascular diseases, obesity, or diabetes. However, when looking at other types of comorbidities, i.e., kidney disease, liver disease, rheumatological disease, or neurological disease, these were more frequently found in patients with influenza compared to COVID-19.



The fatality rate through COVID-19 was much higher compared to the fatality rate through influenza in the study sample; this could be explained by the severity of the disease, but also by the fact that our hospital treated only patients with severe and critical forms of COVID-19, starting in 2020 autumn and continuing throughout the studied period [18].



In Romania, the case fatality rate through influenza during the 2018–2019 influenza season was 8.6%. Since the beginning of the pandemic, the case fatality rate through COVID-19 was 3.2% [22,23,24]. The lower case fatality rate reported for influenza in our study compared to the national estimate could potentially be due to selection testing bias of severe cases in the conventional surveillance system. In addition, the higher case fatality rate reported for COVID-19 in our study is explained by the hospitalization of more severe cases of COVID-19.



Influenza vaccine uptake in hospitalized patients included in the study remained low, reflecting the low national influenza vaccine uptake (6.2% during 2018–2019 influenza season), even though the authorities have promoted the importance of influenza vaccination [2,21,23], and despite greater interest in influenza vaccination among the population in the 2020–2021 pandemic season due to the fear of a double pandemic.



Despite the decrease of influenza cases, this respiratory infection must remain under the attention of researchers, doctors, and authorities, because its future evolution is difficult to predict. Some researchers believe that a mild influenza season could mean that some of the many circulating influenza viral strains would disappear. Others believe that the absence of influenza viruses’ circulation during cold seasons could allow the entrance into circulation of new influenza strains during coming years, with some having pandemic potential [4,5].



The epidemiological and clinical characteristics described could be used in hypothesis for further studies to identify the risk factors associated with severe forms of influenza and COVID-19. For example, a further study regarding the impact of antiviral treatment against COVID-19 on the influenza viruses’ detection rate is required, as most antivirals used have proven their effectiveness in the treatment of influenza over time [25,26].



The current study has a set of strengths showing the main similarities and differences between influenza and COVID-19 in terms of symptoms and severity, and offers data that could help to optimize the clinical, epidemiological, and therapeutic management of influenza and COVID-19 cases. Our study also has certain limitations, such as:




	
The data were collected from a single hospital and cannot be generalized to the country.



	
We cannot exclude an involuntary selection bias driven by hospital admission of severe COVID-19 cases.



	
The data for the 2018–2019 season are only relevant for the circulating subtypes in that respective season, preponderantly A/H1, and to a smaller extent A/H3, while no B influenza viruses circulated that season. Given the differences in terms of clinical presentation and clinical outcomes between different influenza types or subtypes, a further analysis of multiple influenza seasons is warranted, to account for potential biases.








In conclusion, we have identified a set of clinical signs and symptoms that may aid in rapidly recognizing COVID-19 cases and differentiating them from influenza, which will become particularly relevant during the following seasons when influenza and COVID-19 are expected to co-circulate.
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Figure 1. Antivirals used against COVID-19. 
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Figure 2. The distribution of symptoms presented at admission between the two studied groups. 
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Table 1. Main characteristics of patients with influenza and COVID-19.
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Characteristics

	
Influenza

n (%)

	
COVID-19

n (%)

	
Statistical Analysis

(z-, p-Values)






	
Sex

	
Male

	
84 (40.4 %)

	
128 (67.0%)

	
−5.3252, p < 0.00001




	
Age

	
18 years–65 years

	
138 (66.3%)

	
126 (66.0%)

	
0.0796, p = 0.93624




	

	
>65 years

	
70 (33.7%)

	
65 (34.0%)

	
−0.0796, p = 0.93624




	
Symptoms at hospital admission

	
Cough

	
197 (94.7%)

	
164 (85.9%)

	
3.0076, p = 0.00262




	

	
Fever

	
202 (97.1%)

	
154 (80.6%)

	
5.3054, p < 0.00001




	

	
Malaise

	
121 (58.2%)

	
131 (68.6%)

	
−2.1541, p = 0.03156




	

	
Headache

	
107 (51.4%)

	
92 (48.2%)

	
0.6535, p = 0.5157




	

	
Myalgia

	
121 (58.2%)

	
75 (39.3%)

	
3.7736, p = 0.00016




	

	
Asthenia/weight loss/anorexia/

dizziness/

confusion

	
86 (41.3%)

	
110 (57.6%)

	
−3.2426, p = 0.0012




	

	
Dyspnea

	
54 (26.0%)

	
117 (61.3%)

	
−7.1168, p < 0.00001




	

	
Sore throat

	
67 (32.2% )

	
23 (12.0%)

	
4.8154, p < 0.00001




	
Body mass index

	
<18.5

	
9 (4.3%)

	
0 (0.0%)

	
2.9078, p = 0.00362




	

	
18.5–24.9

	
99 (47.6%)

	
42 (22.0%)

	
5.3452, p < 0.00001




	

	
25–29.9

	
57 (27.4%)

	
71 (37.2%)

	
−2.0883, p = 0.03662




	

	
≥30

	
43 (20.7%)

	
78 (40.8%)

	
−4.3773, p < 0.00001




	
Comorbidities

	
Cardiovascular

diseases

	
72 (44.7%)

	
66 (45.5%)

	
−0.1399, p = 0.88866




	

	
Obesity

	
43 (26.7%)

	
78 (53.8%)

	
−4.8385, p < 0.00001




	

	
Diabetes

	
39 (24.2%)

	
34 (23.4%)

	
0.1589, p = 0.87288




	

	
Pulmonary diseases

	
43 (26.7%)

	
11 (7.6%)

	
4.3812, p < 0.00001




	

	

	

	

	




	

	
Liver diseases

	
25 (15.5%)

	
12 (8.3%)

	
1.9429, p = 0.05238




	

	
Immunodeficiency, including HIV

	
26 (16.1%)

	
10 (6.9%)

	
2.5083, p = 0.01208




	

	
Chronic renal

Impairment

	
17 (10.6%)

	
12 (8.3%)

	
0.6809, p = 0.4965




	

	
Cancer

	
20 (12.4%)

	
9 (6.2%)

	
1.8535, p = 0.06432




	

	
Rheumatological/

autoimmune

diseases

	
15 (9.3%)

	
7 (4.6%)

	
1.5179, p = 0.12852




	

	
Neurological

diseases

	
8 (5.0%)

	
5 (3.4%)

	
0.6585, p = 0.50926




	

	

	

	

	




	

	

	

	

	




	

	
Other comorbidities

	
76 (47.2%)

	
39 (26.9%)

	
3.6624, p = 0.00026




	
Evolution and clinical outcome

	
Requirement of supplementary oxygen

	
21 (10.1%)

	
72 (37.7%)

	
−6.514, p = < 0.00001




	

	
Admission to intensive care

	
5 (2.4%)

	
15 (7.9%)

	
−2.4921, p = < 0.01278




	

	
Mechanical ventilation

	
4 (1.9%)

	
15 (7.9%)

	
−2.7787, p = 0.00544




	

	
Death

	
5 (2.4%)

	
15 (7.9%)

	
−2.4921, p = < 0.01278
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