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Introduction

By the end of March 2021 the pandemic of coronavirus disease (COVID-19) had exceeded
100 million confirmed cases and 3,000,000 deaths [1, 2]. The clinical pattern of COVID-19
encompasses an heterogeneous spectrum of illness, ranging from asymptomatic/mild
infections to severe cases (4-16%) (3, 4]. Among patients with non-severe COVID-19, there is
now clear evidence that symptoms may persist [5—7], with 7% to 65% of persistent disorders
according to the delay in follow-up. In a review, Nalbandian et al. [8] gathered post-acute
COVID-19 entity as (i) subacute or ongoing symptomatic COVID-19 when occurring from 4-12
weeks after acute COVID-19 and (ii) chronic or post-COVID-19 syndrome when persisting
beyond 12 weeks after acute COVID-19 onset. Longitudinal data on the evolution from
subacute to chronic stage of long COVID-19 and clinical recovery rate still need to be clarified.
We aimed to report our clinical experience with confirmed non-severe COVID-19 outpatients
complaining of persistent symptoms. We performed a longitudinal study to describe (i) the
persistent disorders defined as long COVID-19 syndrome, (ii) the clinical management, and (iii)

the 6-month clinical recovery rate in this population.

Methods

Study design

Between May 1 and July 31, 2020 visits were proposed at the Infectious Diseases Department
of the Pitié-Salpétriere Hospital (Paris, France) to adults >18 years of age complaining of
persistent post viral symptoms following clinical suspicion of COVID-19 (Figure 1). Patients
directly contacted the center or were referred by their family physician.

A nasopharyngeal (NSP) RT-PCR test (Roche Cobas® SARS-CoV-2 assay on Cobas 6800 system)

was proposed to all patients and SARS-CoV-2 antibody assessment (Abbott SARS-CoV-2 IgG



assay [9]) was performed in patients without initial documentation of SARS-CoV-2 (no initial
PCR test nor history of immunological SARS-CoV-2 status) to identify confirmed COVID-19
patients.

Two visits were organized: at entry (visit 1,V1) and 6 months after first COVID-19 symptoms
onset (visit 2, V2). History and clinical data related to the acute infection and current clinical
state were assessed at V1 using questionnaires (Table 1). V2 consisted in a phone call to
assess persistent manifestations. Patients with acute severe COVID-19 infection according to
the World Health Organization (WHO) guidelines [10] were excluded from our analysis.
Clinical and biological outcomes

Clinical and biological data were prospectively collected during the visit using an electronic
medical data system (NADIS). A blood test was performed including whole blood cell count,
dosage of C-reactive protein (CRP), serum glutamic-oxaloacetic transaminase (SGOT), serum
glutamic-pyruvic transaminase (SGPT), creatininemia, D-Dimer, and interleukin-6. Chest CT
scan and cardiac echography were also performed according to clinical symptoms.

Confirmed COVID-19 was defined by a positive SARS-CoV-2 NSP RT-PCR test and/or SARS-CoV-
2 serology at any time after initial symptom onset. At V2, complete clinical recovery and
partial recovery were respectively defined as complete regression of symptoms and
persistent symptoms of lower intensity. Lack of recovery was defined by the absence of
clinical improvement.

Ethical considerations

All patients provided oral informed consent and did not object to their data analysis for
research purposes. The research was conducted according to the recommendations outlined
in the Helsinki declaration and was approved by an institutional review board (CPP lle-de-

France X, Paris,France,N°47-2020).



Statistical method

Continuous variables (medians and interquartile ranges) were compared using Student’s t-
test when their distribution was normal and Mann-Whitney test otherwise. Nominal variables
(absolute values and percentages) were compared using the Chi-2 test. All statistical analyses

were performed using STATVIEW.

Results

Visit 1

Between May and July 2020, 63 long COVID-19 non-severe patients (79% of women, median
age 48 years [39-51]) were enrolled in the study. Previous medical history included: 9.5% of
pulmonary disease cases (n=6), 9.5% of hypertension cases (n=6), and 3% of patients with a
history of cancer; 14% (n=9) were smokers. At acute infection, the main reported COVID-19
symptoms were asthenia/myalgia (83%), anosmia/dysgeusia (76%), cough (62%), dyspnea
(52%), and headaches (52%) while persistent long COVID-19 symptoms were mostly
asthenia/myalgia (77%) and dyspnea (51%) (Table 2). Time between onset of first COVID-19
symptoms and V1 was 81 days (66-106) and 54% (34/63) of patients reported more than two
persistent symptoms (number of symptoms 3 [2-3]).

All patients had normal physical examination and biological values were within normal ranges
(data not shown). Thirty-nine patients (62%) underwent a control SARS-CoV-2 NSP PCR test,
and none were positive. Between the acute infection and V1, discontinuous evolution with
periods of relief alternating with relapses was reported in 55% of patients.

Clinical management

Following V1, all patients were systematically referred to their family physician without any

specific treatment and if needed to a specialist including: 40% (25/63) to pulmonologists, 38%



(24/63) to psychologists, 33% (21/63) to cardiologists, 22% (14/63) to neurologists, 11%
(7/63) to psychiatrists, 6% (4/63) to gastroenterologists, and 5% (3/63) to ENT specialists.
Additionally, 21% (13/63) of patients were referred to rehabilitation units and 11% (7/63) to
speech therapists or physiotherapists, respectively.

Complementary explorations mainly consisted in chest CT scan (63% of patients, n=40/63),
pulmonary function test (16% of patients, n=10/63), echocardiography (22% of patients,
n=14/63), brain MRI (17% of patients, n=11/63); upper gastrointestinal endoscopy (8% of
patients, n=5/63); heart MRI (6% of patients, n=4/63), and electromyography (6% of patients,
n=4/63). The following abnormalities were observed: 25% of patients (n=10/40) with
abnormal CT chest mainly with mild lesion of COVID-19 (n=8/10); 20% of patients (n=2/10)
with abnormal pulmonary function test; and 21% of patients (n=3/14) with cardiac
abnormalities (pericarditis, n=2; dilatation of inferior vena cava, n=1).

Visit 2: 6-month follow-up

Overall, 56/63 (7 patients lost to follow-up) long COVID-19 patients were contacted (181 days
[177-195] from symptom onset): 30% (n=17) had complete clinical recovery, 57% (n=32)
partial recovery, and 13% (n=7) did not achieve recovery. Among the 39 patients with
persistent symptoms, 26% (n=10/39) had more than two symptoms (number of symptoms 2
[1-3]) (Table 2). All patients reported intermittent evolution of symptoms since V1. No patient
required hospitalization since the initial visit. Dyspnea at acute infection was associated with

symptom persistence (p=0.027).

Discussion
In our cohort of long COVID-19 non-severe outpatients, almost 90% presented signs of

recovery but only 30% fully recovered at 6 months. The proportion of patients with more than



two persistent symptoms decreased over time reaching 27% at 6 months. The main persistent
symptoms were asthenia/myalgia and dyspnea.

The singularity of this French descriptive cohort relies on the longitudinal follow-up of
exclusively non-severe long COVID-19 patients with an initial complete physical examination
and assessment of specific needs for further referral to a specialist while other studies only
used survey questionnaires [5, 11]. Except for rehabilitation, no specific therapy was
provided. At 6 months 70% of patients were still experiencing long COVID-19 symptoms. This
rate is similar to that reported in a recently published Italian Cohort [7] in which 69.5% of
patients who experienced mild acute presentation of COVID-19 presented with post-COVID-
19 syndrome (median follow-up of 91 days [172-204]). In a Faroes Island cohort [12], 33% of
patients had one or two persistent symptoms which is also in line with our findings. While the
rate of long COVID-19 symptoms at 6 months seems to be high, it is important to underline
that most of our patients (~90%) reported signs of improvement over time and that the
proportion of patients with >2 symptoms decreased between V1 and V2. This trend is in line
with the Danish cohort of approximately 9,000 patients which showed a low risk of severe
post-acute COVID-19 complications among outpatients [6].

We found that the most common ongoing symptoms were fatigue/myalgia and dyspnea
which is not surprising since COVID-19 is a respiratory disease [3], with pulmonary
manifestations as the main reported symptoms during the acute infection. However, other
studies [7, 13] reported lower rates of fatigue, ranging from 11% to 30% in non-hospitalized
patients. This can be explained by our gathering of symptoms of asthenia and myalgia to
assess fatigue, hence overestimating this symptom. Moreover, fatigue symptom often goes
hand-in-hand with anxiety which is likely to be present in the COVID-19 pandemic context and

can delay recovery (38% of patients were referred to a psychologist). In the Irish cohort,



preexisting depression/anxiety was over-represented among those with post-viral fatigue
[14]. Our study did not use any specific scale, such as the Chalder fatigue scale, to
characterize fatigue symptoms [15, 16].

Finally, our study illustrated the difficulties of long COVID-19 management at the early stage
of the pandemic. The restricted access to testing during the lockdown period in France
explains that only 30% of the cohort had initial documentation of COVID-19 with positive NSP
PCR tests. Consequently, clinical management in these settings requires a whole-patient
perspective as illustrated by our multidisciplinary approach [16] with challenging and time-
consuming consultations.

Limits

This observational single-center cohort was not designed to assess any intervention or
treatment. Additionally, as very few patients had performed RT-PCR testing, the impact of
SARS-CoV-2 viral load on symptom persistence could not be addressed. Last, the limited
number of patients did not enable multivariate analysis to assess factors associated with

recovery.

Conclusion

There is clear evidence that long COVID-19 symptoms may persist following non-severe forms
of acute COVID-19, with intermittent evolution and up to 6 months. At the end of our study,
the proportion of patients with unresolved symptoms was small. Non-specific therapy was

required in these cases.
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Figure 1. Flow chart to identify non-severe long COVID-19 patients

Patients with persistent post-viral disorders
following suspicion of COVID-19*
n=158

¥

Confirmed long COVID-19
47 initial positive NSP RT-PCR tests and 34

retrospective SARS-CoV-2 serological diagnoses
n=81

Acute severe
form** of COVID-19
n=18
STUDY POPULATION

Long COVID-19 non-severe patients
n=63

\ 4

*Suspected COVID-19 if history of the following symptoms was reported: fever (>37.8°), asthenia, myalgia, anosmia, dysgeusia,
cough, dyspnea, headaches, or diarrhea occurring between March 2020 and the day of the visit
** According to WHO guidelines (https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1)



Table 1. Questionnaires at visit 1 (at entry) and visit 2 (6-month follow-up) to assess long COVID-19 symptoms
among non-severe COVID-19 outpatients.

*Severe according to WHO guidelines (respiratory rate >30 breaths/min or sign of severe respiratory distress or
Sp02 <90% on room air)

QUESTIONNAIRE VISIT 1
DATE:

Previous history of medical disease: Smoking Ovyes [ no Current medications:

History of acute COVID-19 disease:

v' Date of first COVID-19 symptoms:

Fever [0 Asthenia/myalgia [0 Cough [0 Dyspnea [J Chest pain [ Anosmia, dysgeusia [1 Headaches [J

Sensitive disorders [1 Motor disorders [] Digestive disorders [1 Cutaneous manifestations (1 Arthralgia [0 Other:
v Initial form of acute COVID-19 infection: Severe (including hospitalization)* [0  Non severe [J

v" Positive SARS-CoV-2 RT-PCR [ yes (date:) COno Onot performed

If unconfirmed COVID-19 (RT-PCR negative or not performed), specify:

clinical suspicion only [0 clinical and radiological [ (date of CT chest and type of lesion: minimal [0 moderate (1
severe 1)

v" Treatment during acute COVID-19 infection:

none [ ; antibiotic no [0 yes [0 (macrolide O cephalosporin/penicillin O fluoroquinolone [ other);

steroid yes [1 no [ ; specific experimental COVID-19 therapy no [0 yes [0 (hydroxychloroquine I, lopinavir/r (1

, tocilizumab O remdesivir (1)

Clinical evolution of COVID-19 symptoms from onset of first symptoms:

v" Complete regression: yes [ (specify date) No [J

v' Persistent symptoms: intermittently O continuously [

v" Type of persistent disorders:

Fever (1 Asthenia/myalgia [0 Cough [0 Dyspnea [0 Chest pain [ Anosmia, dysgeusia [1 Headaches [

Sensitive disorders [0 Motor disorders [] Digestive disorders [1 Cutaneous manifestations (1 Arthralgia [
v" Any new symptoms? if yes, specify type and date of onset:

v" Controlled CT chest (date and result): normal OO type of lesion minimal J moderate [0 severe [ other:

Clinical examination (time since onset of first COVID-19 symptoms)
Temperature/blood pressure/pulse/respiratory rate/ SpO2 on room air
Fever (1 Asthenia [0 Myalgia [0 Cough [0 Dyspnea [ Chest pain [0 Anosmia, dysgeusia [ Headaches []

Sensitives disorders [0 Motor disorders [] Digestive disorders [1 Cutaneous manifestations (1 Arthralgia [
Physical exam:

QUESTIONNAIRE VISIT 2 (phone call at 6-month follow-up)
DATE:

Clinical evolution of COVID-19 symptoms since V1:

v' Hospitalization needed: yes [J no [J

v' Complete regression [] persistent symptoms of lower intensity [ absence of improvement [

v' Persistent symptoms: intermittently 1 continuously O

v' Type of persistent symptoms:

Fever (1 Asthenia/myalgia [J Cough [0 Dyspnea 1 Chest pain [0 Anosmia, dysgeusia [ Headaches []
Sensitive disorders [0 Motor disorders [] Digestive disorders [1 Cutaneous manifestations (1 Arthralgia [




Acute infection
n=63

Visit 1
Median time from onset if the first
symptoms were 81 days before

Visit 2
Median time from onset if the first
symptoms were 181 days before (177-

(66-106) 195)

n=63 n=39 patients with persistent symptoms
Symptoms (n, %):
fever 42 (67) 9 (14) 1(2.6)
asthenia and/or myalgia 52 (83) 47 (77) 18 (46)
cough 39 (62) 21 (33) 4 (10)
dyspnea 33 (52) 32 (51) 21 (54)
chest pain 27 (43) 20 (32) 15 (38)
anosmia, dysgeusia 48 (76) 10 (16) 6 (15)
headaches 33 (52) 22 (35) 6 (15)
sensitive disorders 8(13) 16 (25) 4 (10)
motor disorders 1(2) 4 (6) 1(2.6)
cutaneous manifestations 6 (9.5) 8(13) 0 (0)
digestives disorders 26 (41) 14 (22) 1(2.6)
arthralgia 8(13) 6 (9.5) 4 (10)

Table 2. Clinical disorders among long COVID-19 outpatients over 6 months






