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a b s t r a c t

Clinical descriptions about influenza-like illnesses (ILI) in COVID-19 seem non-specific. We aimed to
compare the clinical features of COVID-19 and influenza. We retrospectively investigated the clinical
features and outcomes of confirmed cases of COVID-19 and influenza in Nord Franche-Comt�e Hospital
between February 26th and March 14th 2020. We used SARS-CoV-2 RT-PCR and influenza virus A/B RT-
PCR in respiratory samples to confirm the diagnosis. We included 124 patients. The mean age was 59
(±19 [19e98]) years with 69% female. 70 patients with COVID-19 and 54 patients with influenza A/B.
Regarding age, sex and comorbidities, no differences were found between the two groups except a lower
Charlson index in COVID-19 group (2 [±2.5] vs 3 [±2.4],p ¼ 0.003). Anosmia (53% vs 17%,p < 0.001),
dysgeusia (49% vs 20%,p ¼ 0.001), diarrhea (40% vs 20%,p ¼ 0.021), frontal headache (26% vs 9%,p ¼ 0.021)
and bilateral cracklings sounds (24% vs 9%,p ¼ 0.034) were statistically more frequent in COVID-19.
Sputum production (52% vs 29%,p ¼ 0.010), dyspnea (59% vs 34%,p ¼ 0.007), sore throat (44% vs
20%,p ¼ 0.006), conjunctival hyperhemia (30% vs 4%,p < 0.001), tearing (24% vs 6%,p ¼ 0.004), vomiting
(22% vs 3%,p ¼ 0.001) and rhonchi sounds (17% vs 1%,p ¼ 0.002) were more frequent with influenza
infection. We described several clinical differences which can help the clinicians during the co-
circulation of influenza and SARS-CoV-2.

© 2020 Published by Elsevier Masson SAS on behalf of Institut Pasteur.
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
represents the causative agent of coronavirus disease 2019 (COVID-
19), a potentially fatal disease that is of great global public health
concern [1]. The early detection of suspected cases is a major health
issue. This can help health care workers to use rapidly preventive
measures and specific precautions to reduce transmission, appro-
priate treatments and supportive care for COVID-19 patients. Early
detection also may help to differentiate COVID-19 from other ill-
nesses such that the appropriate International Classification of
Diseases-10 (ICD-10) code can be made to identify all deaths due to
COVID-19 [2].
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The epidemiological arguments as contact with a confirmed
SARS-CoV-2 infected patient or return from an “at-risk area” with
SARS-CoV-2 circulation are crucial to suspect a case of COVID-19.
The main symptoms of COVID-19 and influenza A/B virus are
similar. During influenza season in an area without any known
circulation of SARS-CoV-2, without epidemiological arguments, it
appears difficult to suspect COVID-19.

Until now, functional signs in COVID-19 are incompletely
described, for example, neurological, otorhinolaryngological and
gastrointestinal symptoms seems to be underestimated [3e6].
Furthermore, no study compared the functional signs between
COVID-19 and influenza. In this study, we aimed to describe clinical
features of patients with confirmed COVID-19, and to compare the
clinical features between these patients and those with confirmed
influenza A/B.
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1. Method

We conducted a retrospective and observational study in NFC
(Nord Franche-Comt�e) Hospital as a major French cluster of COVID-
19 began on February, the 26th in the near-by Grand-Est region.
Between February, 26th andMarch,14th 2020, we enrolled all adult
patients (�18 years) with confirmed COVID- 19 or confirmed
influenza A/B who consulted or were hospitalized in this hospital.
Pregnant women, children (<18 years) and patients with dementia
(unable to report functional symptoms) were excluded.

We collected demographic characteristics, comorbidities, and
characteristics of the current COVID-19 or influenza infection: in-
cubation period (defined by the time between the presumed con-
tact and the symptoms onset), clinical features, evolution of the
symptoms and outcome. Due to the beginning of the outbreak of
COVID-19 we prepared a standardized questionnaire for each pa-
tient suspect of COVID-19 (also suspected of influenza) to help us
screen their functional symptoms and the onset and duration of
their symptoms. A home follow-up was recommended in our na-
tional guidelines, for patients whowere not hospitalized, until they
are asymptomatic formore than 48 h [7]. Consequently, outpatients
and patients who were discharged after their hospitalization were
called 14 days± 7 days after the beginning of the symptoms; in case
of persistent symptoms, we contacted them again 7 days later, until
they were asymptomatic to ascertain epidemiological and clinical
data. For each patient, we followed the clinical evolution and out-
comes at least until recovery plus 48 h.We stopped the follow-up of
the study on March, 24th 2020.

Diagnosis was confirmed by real-time RT-PCR on respiratory
samples, mainly nasopharyngeal swabs, sputum, bronchial aspi-
rates or bronchoalveolar lavage fluids for SARS-CoV-2 and influenza
virus A and B. Viral RNA was extracted using the NucleoSpin® RNA
Virus kit (MachereyeNagel) according to the manufacturers’ in-
structions and amplified by RT-PCR protocols developed by the
Charit�e (E gene) [8] and the Institut Pasteur (RdRp gene) [9], and by
the R-DiaFlu kit (Diagenode) for SARS-CoV-2 and influenza virus,
respectively. Quantified positive controls of SARS-CoV-2 were
kindly provided by the French National Reference Center for Res-
piratory Viruses, Institut Pasteur, Paris.

Concerning the statistical analysis, continuous variables were
expressed as mean and standard deviation (SD) and compared with
ANOVA test. Categorical variables were expressed as number (%)
ans and compared by c2 test or Fisher’s exact test between the two
groups (patients with confirmed COVID-19 and patients with
confirmed influenza A/B). A p-value < 0.05 was considered signif-
icant. The nonparametric bootstrap method was used to obtain 95%
pointwise confidence intervals (95% CI). We used the SPSS v24.0
software (IBM, Armonk, NY, USA).

2. Results

During the study period 139 patients had COVID-19 or influenza
A/B confirmed in our hospital. Four patients with COVID-19 and 11
patients with influenza A/B were excluded (under 18 years old,
pregnancy or dementia). Finally, one hundred and twenty-four
patients were included in this study: 70 patients with confirmed
COVID-19 and 54 with confirmed influenza A/B. The mean age was
59 (±19, [19e98]) years with 69% female. No case of co-infection by
the 2 viruses was observed.

2.1. Clinical description of patients with COVID-19

In the group COVID-19, the mean age of patients was 57 (±19)
years and 29 (41%) were male. Half of the patients (51%) were be-
tween 41 and 70 years-old. Charlson comorbidity index mean was
1.7 (±2.5). Thirty-six patients (51%) had underlying comorbidities,
main comorbidities were: cardiovascular disease (41%, n ¼ 29),
chronic obstructive pulmonary disease (COPD) or asthma (16%,
n ¼ 11) and diabetes mellitus (14%, n ¼ 10) (Table 1).

The most frequent symptoms (>50% of cases) were fatigue (93%,
n ¼ 65), cough (80%, n ¼ 56), fever (76%, n ¼ 53), headache (73%,
n¼ 51), myalgia (59%, n¼ 41), arthralgia (54%, n¼ 38) and anosmia
(53%, n ¼ 37) (Table 2). About anosmia, the mean duration was 7.3
days (±5). Only one patient had not recovered at the end of the
follow-up (after 28 days). Only 8/37 cases of anosmia (22%) were
associated with nasal obstruction but 31/37 (84%) were associated
with dysgeusia. Other symptoms present in roughly half of patients
were myalgia (59%, n¼ 41), dysgeusia (49%, n¼ 34) and rhinorrhea
(49%, n ¼ 34). Diarrhea (40%, n ¼ 28) and dyspnea (34% n ¼ 24)
were present in at least a third of patients. Other symptoms were
present in less than 30% of cases (Table 2). We noticed that one of
the patients had a febrile confusion. Patients were symptomatic on
average for 10 days (±5).

Concerning the outcome, 33 patients (47%) were hospitalized
for a mean duration of 7 days (±6). During hospitalization, 23 pa-
tients (33%) required oxygen therapy and 11 patients (16%) were
admitted in Intensive Care Unit (UCI) for acute respiratory failure
and needed artificial ventilation for 8 days (±7). ByMarch, the 24th,
57 patients of the COVID 19 group (81%) had been discharged from
hospital and 4 (6%) patients had died; the other patients (9%, n ¼ 6)
were still in hospital.

2.2. Comparison between patients with COVID-19 and patients with
influenza A/B

In the group influenza A/B, 51 patients (94%) were diagnosed
with influenza A, and 3 (6%) with influenza B. No significant dif-
ferences were found between the two groups (COVID 19 and
influenza A/B) with regard to age, sex and the different comor-
bidities: cardiovascular diseases, COPD or asthma, immunosup-
pression, diabetes and malignancy. However, patients with COVID-
19 had a lower Charlson comorbidity index than patients with
influenza A/B (2 (±2.5) vs 3 (±2.4); p ¼ 0.003).

The mean incubation period was longer in patients with COVID-
19 than patients with influenza (6 days (±2) vs 4 days (±3)
respectively, p ¼ 0.01). Fever or feeling of fever, fatigue, cough and
pain symptoms (myalgia, arthralgia and headache) were the fourth
most prevalent symptoms for both diseases (COVID-19 and influ-
enza A/B) without significant statistical differences except for
frontal headache and other localization of headache. In two groups
patients without fever or a feeling of fever were scarce: 4 patients
in COVID-19 group and 1 patient in influenza group (p ¼ 0,386).
However, fever �38 �C was significantly higher in influenza group
than COVID-19 group (93% vs 76% respectively, p ¼ 0.042) but the
mean highest temperature was not significantly different (39 �C vs
38.7 �C respectively; p ¼ 0.064). Apart from the fourth main
symptoms, most of the other symptoms differed with significant
differences. The third table (Table 3) summarized significant diag-
nostic criteria based on symptoms between infection with SARS-
CoV-2 and influenza.

We reconstituted the history of evolution and onset of the main
symptoms in COVID-19 and influenza (Fig. 1). We noticed the same
natural evolution of symptoms in COVID-19 and influenza: firstly,
pain syndrome appeared, secondly, fever, thirdly, cough and
fourthly diarrhea. The onset of these symptoms (from illness onset)
didn’t differ between the two groups except for fever which
appeared earlier in COVID-19 than in influenza (respectively 1.9
days [±1.5] vs 2.7 days [±1.5], p ¼ 0.045).We also reconstituted the
history of clinical aggravation for both groups (Fig. 1). Hospitali-
zation and clinical aggravation appeared later in COVID-19 than in



Table 1
Demographics and baseline characteristics of patients infected with SARS-CoV-2 and Influenza virus A/B in Nord Franche-Comte Hospital.

Characteristics SARS-CoV-2 (n ¼ 70) Influenza A/B (n ¼ 54) p-(value)

Age (y) (mean, extremes, SD) 56.7 [19e96] ± 19.3 61.3 [25e98] ± 18.8 0.176
[18e30] 9 (12.9%) 4 (7.4%) 0.387
[31e40] 7 (10%) 5 (9.3%) 1
[41e50] 12 (17.2%) 6 (11.1%) 0.444
[51e60] 13 (18.6%) 10 (18.5%) 1
[61e70] 11 (15.7%) 9 (16.7%) 1
[71e80] 10 (14.3%) 14 (25.9%) 0.115
[81e90] 7 (10%) 4 (7.4%) 0.755
>90 1 (1.4%) 2 (3.7%) 0.579

Sex (Number, %)
Male 29 (41.4) 17 (31.5) 0.192
Female 41 (58.6) 37 (68.5) 0.268

Health care worker (Number, %) 22 (31.4) 3 (5.6) <0.001
Current smoking (Number, %) 10 (14.3) 11 (20.4) 0.359
Comorbidities (Number, %)
No 34 (48.6) 17 (24.3) 0.067
Cardio-vascular diseases
Heart failure 4 (5.7) 2 (3.7) 0.696
Othersa 25 (35.7) 23 (42.6) 0.199

COPDb or asthma 11 (15.7) 9 (16.7) 0.714
Immunosuppressionc 3 (4.3) 3 (5.6) 0.206
Diabetes mellitus 10 (14.3) 15 (27.8) 0.074
Malignancy 3 (4.3) 7 (13) 0.101

Charlson comorbidity index (mean, extremes, SD) 1.7 [0e10] ±2.5 3 [0e8] ±2.4 0.003
Incubation period: time from contact symptomatic case to illness onset (days) (mean, extremes, SD) 6 [1e12] ±2.1 4.4 [1e10] ±2.9 0.010
Interval between illness onset and seeing a doctor (days) (mean, extremes, SD) 3.4 [1e10] ±2.3 2.6 [1e11] 0.100 ±2.2

Bold value signifies if p < 0.05.
a Defined by: cardiac failure, cardiac arrhythmia, coronary heart disease, stroke, peripheral arterial obstructive disease and thromboembolic disease.
b COPD: chronic obstructive pulmonary disease.
c Defined by: transplantation, cirrhosis, long-term steroids therapy, immunomodulators treatments and human immunodeficiency virus (HIV).
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influenza: respectively, patients were hospitalized at day 7 (±3) vs
day 5 (±2) (p ¼ 0.038), patients had a respiratory rate �22/min at
day 9 (±0.8) vs day 5 (±1.3) (p < 0.001) and patients were admitted
in an ICU at day 10 (±2.7) vs day 7 (±2.4) (p < 0.004).

There was no significant difference in the evolution of the two
diseases (mean number of hospitalized patients, duration, oxygen
therapy, hospitalization in the ICU, Invasive mechanical ventilation
and outcome) (Table 4).
3. Discussion

3.1. Clinical description of patients with COVID-19

This study described a population of 70 symptomatic adults
(53% outpatient and 47% inpatients), infected with SARS-CoV-2
between February, the 26th and March, the 14th, 2020. The mean
age of patients was 57 years (±19), 59% were female. In the litera-
ture, the mean age of patients with COVID-19 was 46 years without
predominance for sex [10]. Fifty one percent had comorbidities,
including cardiovascular disease, COPD and diabetes mellitus in the
COVID-19 group. These comorbidities had a prevalence�10% in our
study as in other studies [10e12].

In our study, the most common symptoms in COVID-19 group
were fever, cough, fatigue and myalgia as in medical literature. In a
systematic review and meta-analysis (including 46248 COVID-19-
infected patients) by Jing Yang et al. [10], the most common
symptoms were fever, followed by cough, fatigue and dyspnea.
Fever was reported as the main symptom in most cohorts with
clinical description of COVID-19, followed by cough (mostly dry)
[13]. Myalgias and fatigue were present in 44e60% of cases in
China’s series [12]. However, we noticed two otorhinolaryngolog-
ical symptoms recently described with SARS-CoV-2: anosmia and
dysgeusia, present in half of our patients. Knowing that anosmia
and dysgeusia are part of COVID-19 clinical features is a major point
for the medical community in order to suspect this diagnostic in
case of a COVID-19 with a predominance of otorhinolaryngological
symptoms. Anosmia appeared on average 5 days after the onset of
the first other symptoms andmay persisted for up to 28 days with a
mean duration of 7 days, while usually the duration of anosmia
with viral rhinitis with nasal obstructionwere less than 3 days [14].
Furthermore, in our patients anosmia was rarely associated with
nasal obstruction, but often with dysgeusia. These notions led to
suspect another pathogenesis than a nasal obstruction for anosmia,
as it is described in post-viral olfactory loss (POL) which can also be
associated with dysgeusia [15]. The pathogenesis of POL involves
probably a damage of the sensory receptors [16] or a lesion of the
neural system (olfactory cranial nerve or central lesion) [17].

In our study, among patients with COVID-19, 40% had diarrhea
and 31 had nausea. In a study with 73 patients with confirmed
COVID-19, 36% (26/73) had diarrhea [18]. It is known that the entry
of SARS-CoV-2 into human host cells is mediated mainly by a
cellular receptor angiotensin-converting enzyme 2 (ACE2), which is
expressed in human airway epithelia, lung parenchyma, but also in
small intestine cells, which may explain this clinical features [19].
One of our patients in the COVID-19 group presented with confu-
sion without any respiratory symptoms. There is increasing evi-
dence that coronaviruses are not always confined to the respiratory
tract and that they may also invade the central nervous system
inducing neurological diseases [20].
3.2. Comparison of patients with COVID-19 and patients with
influenza

Our populations of COVID-19 and influenza didn’t differ in age,
sex, different comorbidities, rate of hospitalization and ICU
admission. The only difference was about the number of comor-
bidities with a Charlson comorbidity index higher in the group
influenza than COVID-19. Possibly the high number of health care



Table 2
Differences in symptoms between SARS-CoV-2 and Influenza virus A/B infected patients in Nord Franche-Comte Hospital.

Functional Signs SARS-CoV-2 (n ¼ 70) Influenza A/B (n ¼ 54) p-(value)

General symptoms
Fever (Number, (%))
Fever ≥ 38 (objective) 53 (75.7) 50 (92.6) 0.042
Feeling of fever 13 (18.6) 3 (5.6) 0.056
No fever neither feeling of fever 4 (5.7) 1 (1.8) 0.386

Highest temperature (mean, extremes, SD) 38.7 [36.7e41.5] ±0.91 39 [36.2e41.4] ± 0.97 0.064
Fatigue (Number, (%)) 65 (92.9) 47 (87) 0.362

Pain symptoms
Myalgia (Number, (%)) 41 (58.6) 38 (70.4) 0.192
Arthralgia (Number, (%)) 38 (54.3) 36 (66.7) 0.198
Headache (Number, (%))
Total 51 (72.9) 31 (57.4) 0.086
Diffuse 20 (28.6) 24 (44.4) 0.088
Frontal 18 (25.7) 5 (9.3) 0.021
Othersa 13 (17.2) 2 (3.7) 0.013

Respiratory symptoms
Cough (Number, (%)) 56 (80) 44 (81.5) 1
Sputum production (Number, (%)) 20 (28.6) 28 (51.9) 0.010
Sneezing (Number, (%)) 13 (18.6) 25 (46.3) 0.001
Chest pain (Number, (%)) 18 (25.7) 10 (18.5) 0.391
Hemoptysis (Number, (%)) 6 (8.6) 3 (5.6) 0.730
Dyspnea (Number, (%)) 24 (34.3) 32 (59.3) 0.007

Otorhinolaryngological symptoms
Tinnitus (Number, (%)) 7 (10) 4 (4.7) 0.755
Sore throat (Number, (%)) 14 (20) 24 (44.4) 0.006
Hearing loss (Number, (%)) 4 (5.7) 4 (7.4) 0.727
Dysgeusia (Number, (%)) 34 (48.6) 11 (20.4) 0.001
Anosmia (Number, (%)) 37 (52.9) 9 (16.7) <0.001
Rhinorrhea (Number, (%)) 34 (48.6) 30 (55.6) 0.4
Nasal obstruction (Number, (%)) 13 (18.6) 19 (35.2) 0.08
Epistaxis (Number, (%)) 3 (4.3) 3 (5.6) 1

Ocular symptoms
Conjunctival hyperemia (Number, (%)) 3 (4.3) 16 (29.6) <0.001
Tearing (Number, (%)) 4 (5.7) 13 (24.1) 0.004
Dry eyes (Number, (%)) 3 (4.3) 2 (3.7) 1
Blurred vision (Number, (%)) 3 (4.3) 1 (1.8) 0.6

Gastro-intestinal symptoms
Nausea (Number, (%)) 22 (31.4) 11 (20.4) 0.219
Vomiting (Number, (%)) 2 (2.8) 12 (22.2) 0.001
Diarrhea (Number, (%)) 28 (40) 11 (20.4) 0.021
Abdominal pain (Number, (%)) 14 (20) 9 (16.7) 0.816

Physical examination
Respiratory rate > 22 (Number, (%)) 15 (21.4) 14 (25.9) 0.669
Sounds heard on pulmonary auscultation (Number, (%))
Total 29 (41.4) 21 (38.9) 0.845
Crackling (total) 27 (38.6) 11 (20.4) 0.032
Crackling (unilateral) 10 (14.3) 6 (11.1) 0.788
Crackling (bilateral) 17 (24.3) 5 (9.2) 0.034
Sibilant 1 (1.4) 1 (1.8) 1
Rhonchib 1 (1.4) 9 (16.7) 0.002

Sat 02 at admission (%) (mean, extremes, SD) 93.16 [85e98] ± 3.46 93.46 [70e99] ± 5.45 0.784

Duration of symptoms
Duration of all symptomsc (days) (mean, extremes, SD) 10 [3e27] ±4.9 8.4 [2e15] ± 3.7 0.077
Duration of fever (days) (mean, extremes, SD) 5.5 [1e19] ± 4.4 3.1 [1e13] ±2.7 0.002
Duration of cough (days) (mean, extremes, SD) 7.7 [1e18] ± 4.3 7.7 [2e21] ±4.7 0.974
Duration of anosmia (days) (mean, extremes, SD) 7.3 [1e19] ± 5 2.6 [2e3] ± 0.5 0.046

Bold value signifies if p < 0.05.
a In the group of patients with COVID-19: twelve patients had retro-orbital headache and 1 patient has temporal headache/In the group of Influenza A/B: two patients had

retro-orbital headache.
b The only patient who has rhonchi sounds heard has a past history of COPD.
c Defined by: pain syndrome, fever, cough, diarrhea and anosmia.
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workers (which is a younger population able to work) in the group
COVID-19 explain this. There was a significant difference between
the two groups in terms of health care workers infected (31.4% vs
5.6%, p < 0.001). Reports describes physical and mental exhaustion
in this community, the torment of difficult triage decisions, and the
pain of losing patients and colleagues, all in addition to the
infection risk. Early detection will contribute to breaking the cycle
of SARS-CoV-2 transmission in community hospital [21]. Fever (or
feeling of fever), fatigue, cough, myalgia and arthralgia were the
most prevalent symptoms (>50% of cases) for both diseases
(COVID-19 and influenza) without statistical differences about the
frequency found for each symptom between the two groups.



Table 3
Significant diagnostic criteria (on clinical features) between infection with SARS-CoV-2 and influenza A/B (summary table with p < 0.05).

Significant diagnostic criteria SARS-CoV-2 (n ¼ 70) Influenza A/B (n ¼ 54) p-(value)

Symptoms statistically more frequents in the group COVID-19

Headache Number, (%, [95% CI]a)
Frontal 18 (25.7, [15.8e37.1]) 5 (9.3, [1.9e16.7]) 0.021
Retro-orbital or temporal 13 (18.6, [10e27]) 2 (3.7, [0e9.3]) 0.013

Dysgeusia Number, (%, [95% CI]) 34 (48.6, [37.1e61.4]) 11 (20.4, [11.1e31.5]) 0.001
Anosmia Number, (%, [95% CI]) 37 (52.9, [40.4e64.3]) 9 (16.7, [7.4e27.8]) <0.001
Diarrhea Number, (%, [95% CI]) 28 (40, [28.6e51.4]) 11 (20.4, [11.1e31.5]) 0.021
Crackling sounds heard on pulmonary auscultation Number, (%, [95% CI]) 27 (38.6, [27.1e50]) 11 (20.4, [9.3e31.5]) 0.032

Symptoms statistically more frequents in the group influenza A/B

Fever ≥ 38 (objective) Number, (%, [95% CI]) 53 (75.7, [65.8e85.7]) 50 (92.6, [85.2e98.1]) 0.042
Sputum production Number, (%, [95% CI]) 20 (28.6, [18.6e38.6]) 28 (51.9, [38.9e64.8]) 0.010
Sneezing Number, (%, [95% CI]) 13 (18.6, [10e28.6]) 25 (46.3, [33.3e59.3]) 0.001
Dyspnea Number, (%, [95% CI]) 24 (34.3, [22.9e45.7]) 32 (59.3, [46.3e72.2]) 0.007
Sore throat Number, (%, [95% CI]) 14 (20, [11.4e30]) 24 (44.4, [29.6e57.4]) 0.006
Conjunctival hyperemia Number, (%, [95% CI]) 3 (4.3, [0e10]) 16 (29.6, [18.5e42.6]) <0.001
Tearing Number, (%, [95% CI]) 4 (5.7, [1.4e11.4]) 13 (24.1, [13e37]) 0.004
Vomiting Number, (%, [95% CI]) 2 (2.8, [0e7.1]) 12 (22.2, [13e33.3]) 0.001
Rhonchi sounds heard on pulmonary auscultation Number, (%, [95% CI]) 1 (1.4, [0e4.3]) 9 (16.7, [5.6e27.8]) 0.002

Bold value signifies if p < 0.05.
a 95% CI: Confidence Intervals.
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However, we noticed some interesting differences about other
functional symptoms. Patients with COVID-19 presented more
frequently, a dry cough, anosmia and dysgeusia, diarrhea, frontal
and retro-orbital headache and bilateral crackling sound at pul-
monary auscultation compared to the patients of influenza group.
After an influenza infection, anosmia is possible as with many
different viruses [22]. However, anosmia and dysgeusia are un-
common after influenza infection: in medical literature anosmia
and dysgeusia were not described among the clinical feature of
influenza [23,24]. In our study, anosmia and dysgeusia were pre-
sent, in 17% and 20% in influenza group vs 53% and 49% in COVID-19
group respectively (p < 0,001 and p ¼ 0.001 respectively) which
confirms that these symptoms were clearly more associated with
COVID-19 than with influenza. Furthermore, the mean duration of
anosmia was shorter in influenza than in COVID-19, respectively 3
days vs 7 days (p ¼ 0.046). This short duration of anosmia conducts
to suspect a banal viral rhinitis with nasal obstruction during
influenza [14] in contrast with the mechanism suspected for the
pathogenesis of anosmia in patients with COVID-19. As described in
the first part of the discussion, diarrhea was present in 40% of pa-
tients with COVID-19. On the contrary, in a cohort from an emer-
gency department including 119 patients with confirmed influenza
no one had diarrhea. Pedersen et al. conclude that the absence of
gastrointestinal symptoms was one of the factors that can help
distinguish influenza from other acute respiratory illnesses in the
ambulatory population [25]. During pulmonary auscultation,
cracklings sounds were statistically more frequents in COVID-19
group than influenza group (39% vs 20%, p ¼ 0,032), especially
bilateral cracklings (24% vs 9%, p ¼ 0.034). In patients with COVID-
19, lung parenchymal involvement is bilateral, hence the bilateral
character of the crackling sound [26].

On the other hand, sore throat, conjunctival hyperemia, tearing,
sneezing, sputum production, dyspnea, vomiting and rhonchi at
pulmonary auscultation were more frequently described in influ-
enza group than COVID-19 group with statistically significant dif-
ferences. Sore throat was a well-known symptom in influenza,
found in about 30e40% of the patients in the literature as in our
study [25,27,28]. Conjunctival hyperemia seems to be rare with
COVID-19, less than 5% of cases in our study vs 30% of cases in
influenza group (p < 0.001). Ocular symptoms as conjunctival hy-
peremia and tearing were described in influenza. Souty et al.
proved that conjunctivitis was associated with influenza compared
to others respiratory viruses (OR 1.27, 95% CI 1.08e1.50) [29]. About
respiratory symptoms, sputum production and dyspnea were sta-
tistically more frequents in influenza group than in COVID-19 group
(respectively 52% vs 29%, p ¼ 0.010 and 59% vs 34%, p ¼ 0.007). In a
study with 470 patients with confirmed influenza, 286 (64%) had a
productive cough [27]. Dyspnea was also described in more than
half of patients with influenza A [28,30]. In our study, 17% of pa-
tients had rhonchi in influenza group vs 1% in COVID-19 group
(p ¼ 0.002). In the study of Erçen Diken, rhonchi sounds on pul-
monary auscultationwere found in more than a third of 91 patients
with confirmed influenza [30]. In our study, the only patient who
had rhonchi sounds in COVID-19 group had a past history of COPD.
In our study, patients with COVID-19 never had rhonchi sounds on
pulmonary auscultation without a past of COPD.

On recently published articles since December 2019, symptoms
of SARS-CoV-2 infection appeared after a mean incubation period
of 5.2 days [31]. In our study, the mean incubation period was 6
days (±2.1), longer than the mean influenza’s period, which was 4.4
days (±2.9) (p ¼ 0.010). About the natural history of both diseases
it’s interesting to notice that the 5 first days don’t differ, the three
main symptoms appeared in the same order for both diseases:
firstly, pain syndrome, followed by fever and cough. In the litera-
ture, the period from the onset of COVID-19 symptoms to con-
ventional hospitalization ranged from 1 to 13 days with a mean of
6.7 days [32]; in our study we have also a mean of 7 days. Patients
with COVID-19 were hospitalized later than patients with influenza
(7 days vs 5 days, p¼ 0,038). In the sameway, patients with COVID-
19 became critically ill later than patients with influenza (consid-
ering the period after which a respiratory rate � 22/min appeared,
or the period after which the patients had to be admitted in ICU).

The distribution of virus entry receptors may at least partially
explain the differences of symptoms between the 2 infections.
Human influenza A virus binds to a2,6-linked sialic acid receptors,
which were widely expressed on the respiratory tract, from the
nasopharynx to the bronchi, except the alveoli (predominant
expression of a2,3-linked sialic acid receptors on alveolar cells)
[33]. This distribution correlates well with the short incubation
period of influenza infection and with the predominant manifes-
tations caused by the virus (sore throat, sneezing, sputum pro-
duction, rhonchi on pulmonary auscultation). By contrast, ACE2



Fig. 1. Timeline of COVID-19 and influenza A/B after onset of illness.
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protein, the functional receptor of SARS-CoV-2, was largely
expressed on alveolar epithelial cells, enterocytes, and endothelial
cells (including in the central nervous system) but poorly found on
the surface of nasopharyngeal cells [34]. This distribution of ACE2
might reflect the longer incubation period of COVID-19 infection,
during which the virus has to bind and replicate in available ACE2-
expressing cells, and the observed symptoms of dyspnea, dry
cough, diarrhea, and bilateral crackling sound on pulmonary



Table 4
Clinical outcomes of patients infected with SARS-CoV-2 and Influenza virus A/B in Nord Franche-Comte Hospital.

Characteristics SARS-CoV-2 (n ¼ 70) Influenza A/B (n ¼ 54) p-(value)

Hospitalization (Number, %) 33 (47.1) 32 (59.3) 0.207
Duration of hospitalization (days) (mean, extremes, SD) 6.9 [1e21] ±5.8 7.6 [1e22] ±6.9 0.667
Oxygen therapy (Number, %) 23 (32.9) 20 (37) 0.705
Days from illness onset to oxygenation (days) (mean,

extremes, SD)
6.7 [1e13] ±4.1 4.9 [1e8] ±2.2 0.477

Patients admitted or transferred to ICU (Number, %) 11 (15.7) 5 (9.3) 0.499
Days from conventional hospitalization to ICU (mean,

extremes, SD)
3.1 [1e13] ±1.7 2.4 [1e6] ±2.4 0.458

IMV (Number, %) 11 (15.7) 5 (9.3) 0.499
Duration of hospitalization in ICU (mean, extremes, SD) 7.9 [2e21] ±6.6 8.2 [2e12] ± 3.8 0.924

Outcome (Number, %) Discharge 57 (81.4) 47 (87) 0.466
Still hospitalized 6 (8.6) 2 (3.7) 0.464
Death 4 (5.7) 5 (9.3) 1

IMV: invasive mechanical ventilation; ICU: intensive care unit.
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auscultation. Since a high expression of ACE2 receptor has recently
been reported in the oral mucosa [35], the role of these receptors in
the observation of frequent dysgeusia during COVID-19 infection
should be explored. Symptoms related to the systemic inflamma-
tory response, such as fever, fatigue, myalgia and arthralgia were
not directly linked to the distribution of viral receptors and may be
equally prevalent for the 2 viruses, as observed in our study
population.

The fatality of COVID-19 infection was higher in our hospital as
comparedwith themortality described in China (5.7% vs 2.4%). New
ICD-10 codes were attributed for COVID-19. Both categories U07.1
(COVID-19, virus identified) and U07.2 (COVID-19, virus not iden-
tified; clinically-epidemiologically diagnosed COVID-19) may be
used for mortality coding as cause of death. This higher case fatality
rate in our cluster might impact the diagnostic criteria seen based
on clinical features. Symptoms reported by critically ill patients
may be underestimated due to the severity of illness. However,
most patients had positive outcome in both groups; the rate of
patients discharged fromhospital was 81% (in COVID-19 group) and
87% (in influenza group).

One of the limitations of our study was the limited number of
patients; a bigger study would be interesting to confirm and sup-
port our results. Knowing the differences between COVID 19 and
influenza A/B symptoms seems essential and may help clinicians in
the diagnosis of these diseases.

To conclude, natural evolution of symptoms with COVID-19 and
influenza were similar during the first 5 days, however, the evo-
lution differed afterwards; indeed, patients with COVID-19 may
became critically ill during the second week, around day 10, later
than patients with influenza, in the end of the first week, around
day 7. ILI was the main presentation of COVID-19 and influenza A/B.
We described several differences among other symptoms than fe-
ver, cough and pain syndrome. The distribution of virus entry re-
ceptorsmay partially support the differences in symptoms between
the 2 infections. These clinical differences can help the clinicians in
front of cases with influenza like illness during the co-circulation of
influenza and SARS-CoV-2.
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