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Abstract (242/250)

Objectives

During the Coronavirus disease 2019 (COVID-19), symptom course among outpatients is not
well known. Our aim was to assess the time to resolution of respiratory and systemic
symptoms and their associated factors.

Methods

Cohort study including adult outpatients, managed with Covidom, a telesurveillance
solution, with RT-PCR confirmed diagnosis, from March 9t 2020 until February 237 2021.
Follow-up was 30 days after symptom onset.

Results

Among the 9,667 patients included, mean age was 43.2+14.0 years, and 67.5% were female
(n=6,522). Median body mass index (BMI) (IQR) was 25.0 kg/m? (22.1-28.8). Main
comorbidities were: hypertension (12.9%; n=1247), asthma (11.0%; n=1063), and diabetes
mellitus (5.5%; n=527). The most frequent symptom during follow-up was dyspnea (65.1%;
n=6,296), followed by tachypnea (49.9%; n=4,821), shivers (45.6%; n=4,410), and fever
(36.7%; n=3,550). Median time to resolution of systemic and respiratory symptoms were 3
days (95% Cl: 2-4) and 7 days (95% Cl: 6-8), respectively. Ultimately, 17.2% (95% ClI:
15.7%-18.8%) still presented respiratory symptoms at day 30. Longer time to respiratory
symptom resolution was associated with older age, increased BMI, chronic obstructive
pulmonary disease (COPD), coronary artery disease, asthma, and heart failure. Regarding
systemic symptoms, coronary artery disease, asthma, age above 40 years, and elevated BMI

were associated with longer time to resolution.
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Conclusions

Time to symptom resolution among outpatients with COVID-19 seemed shorter for systemic
than respiratory symptoms. Prolonged respiratory symptoms were common at day 30. Risk
factors associated with later resolution included age, cardiovascular and pulmonary

diseases.

Key words: COVID-19; symptom duration; dyspnea; sequalae; community setting;

telemedicine
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Introduction

The clinical manifestations in COVID-19 patients range from asymptomatic to severe forms
requiring critical care, and the duration of symptoms can vary widely [1,2]. Most studies
described the clinical course of hospitalized severe cases [3—5]. However, most patients
present with milder forms of COVID-19 [6], and are therefore managed as outpatients. Data
on this population is scarce, but describing the symptom course of outpatients with COVID-
19 and factors associated with symptom duration may help provide adequate follow-up
[2,7-9].

Our study aimed to evaluate the time to resolution of COVID-19 respiratory and systemic

symptoms, and factors associated with a longer duration in a large cohort of outpatients.

Material and methods

This study included adult (> 18 years) patients, initially managed as outpatients, from March
9th 2020 to February 23™ 2021 by Covidom, a telesurveillance solution for home monitoring
of patients with COVID-19 in the greater Paris area [10]. Covidom outpatients were
registered by a physician after consulting for COVID-related symptoms and agreeing to the
monitoring. We included patients with a RT-PCR confirmed diagnosis, having answered at
least one monitoring questionnaire, and who provided medical background at inclusion.
Available data for each patient included age, gender, date of first symptoms, weight, height,
and comorbidities.

When included in Covidom, the patients completed, on a daily basis, one or two self-
administered questionnaires on symptoms until 30 days after symptoms onset. Self-reported

data were: respiratory rate (tachypnea defined as >20 breaths per minute), heart rate
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(tachycardia defined as >100 beats per minute), temperature (fever and hypothermia
defined by temperature >38.5°C and <35.5°C, respectively), dyspnea (on a 1-to-5 modified
Borg scale [11], slight dyspnea defined by a rating 22, and moderate dyspnea 23), oxygen
saturation (desaturation defined by <95%), dizziness, and shivers.
Two main groups of symptoms were defined:

- Systemic symptoms: fever or hypothermia, dizziness, tachycardia, shivers.

- Respiratory symptoms: dyspnea, tachypnea, low oxygen saturation.
Kaplan-Meier estimators were used to evaluate time to resolution of symptoms. Patients
were considered at risk from the date of first symptom onset (declared at inclusion) until the
last occurrence of each symptom in daily questionnaires. Regarding symptom groups,
patients were considered at risk until the last day of any symptom occurrence of the group.
Patients were censored at the end of their follow-up (30 days or earlier in case of premature
ending). Factors independently associated with longer time to resolution of systemic and
respiratory symptoms were evaluated separately on complete cases using multivariate Cox
models and inversed hazard ratios as the event of interest was initially resolution of
symptoms. Alpha risk was set at 5%.
Patients provided electronic consent for the Covidom telesurveillance program and were
informed of the use of their anonymized data for research. This study was approved by the

scientific and ethical committee of APHP (IRBO0011591).

Results
Among the 62,993 patients included in the Covidom cohort as outpatients, 15,086 (23.9%)

had a COVID-19 RT-PCR confirmed diagnosis, 14,965 (23.8%) were adult patients, 11,984
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(19.0%) answered at least one monitoring questionnaire, and 9,667 (15.3%) provided
medical background at inclusion and thus were included in this study (patients
characteristics presented in Table S1 in Supplementary appendix).

Mean age was 43.2 years old (SD 14.0) and 67.5% were female (n=6,522). Median body mass
index (BMI) (IQR) was 25.0 kg/m? (22.1-28.8). Main comorbidities were hypertension (12.9%;
n=1247), asthma (11.0%; n=1,063), and diabetes mellitus (5.5%; n=527). Other comorbidities
were reported by less than 1.5% of patients. Weight (and BMI) was missing for 121 patients,
and gender for 18 patients.

The last answer to a daily questionnaire occurred at a median time of 28 days after symptom
onset (IQR 17-30 days), with a median Covidom monitoring duration of 19 days (IQR 11-24
days). There were 65.1% of patients (n=7,805) missing at least one daily monitoring
guestionnaire, and the median number of skipped questionnaires per patient was 2 (IQR
0-5).

The most common symptom was dyspnea in 65.1% of patients (n=6,296), with 2,802
patients (29.0%) rating their dyspnea as moderate or higher. Tachypnea, shivers, and fever
were reported by 49.9% (n=4,821), 45.6% (n=4,410), and 36.7% (n=3,550) of patients,
respectively. A total of 2,590 (26.8%) patients reported tachycardia, 1,197 (12.4%) reported
dizziness, and 582 (25.1%) of 2,319 patients with an oximeter reported desaturation at least
once.

Considering time to symptom resolution (Figure 1), the longest symptoms were desaturation
with a median (95% Confidence Interval (Cl)) of 10 days (8-12), and slight dyspnea with 9
days (7-10). Median time to resolution of moderate dyspnea was 4 days (2-5). Symptoms

with shorter time to resolution included shivers, tachypnea and tachycardia, with median
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durations (95% Cl) respectively of 1 day (1-2), 2 days (1-2) and 2 days (1-2). The probability
of slight dyspnea lasting until 30 days after first symptoms onset was 18.3% (95% ClI
16.6%-20.0%), while the systemic symptom with highest probability at day 30 was dizziness
with 1.1% (0.5%-2.2%).

Age above 30 years (hazard ratios (HR) 1.27 [95%Cl 1.16-1.38]), 40 years (1.50 [1.37-1.65]),
50 years (1.68 [1.53-1.85]), and 60 years (1.64[1.45-1.84]), as well as increased BMI (both
obesity and overweight, 1.13 [1.15-1.21] and 1.18 [1.09-1.28], respectively), chronic
obstructive pulmonary disease (COPD) (2.00 [1.41-2.83]), coronary artery disease (1.55
[1.14-2.11]), asthma (1.43 [1.30-1.58]), heart failure (1.42 [1.08-1.86]), and hypertension
(1.12 [1.01-1.23]) were associated with longer time to resolution of respiratory symptoms
(Figure 2). No variable appeared associated with a shorter time to resolution.

For systemic symptoms, coronary artery disease (1.53 [1.18-1.98]), as well as age above 40
years (1.12 [1.02-1.22], 1.16 [1.06-1.26] and 1.20 [1.08-1.34] respectively for ages >40, >50
and >60) and increased BMI (1.09 [1.03-1.16] for BMI >25kg/m?, 1.10 [1.03-1.18] for BMI
>30kg/m?) were associated with longer time to resolution (Figure 2). Male sex was
associated with shorter time to resolution (0.92 [0.87-0.97]). Complete analysis results are
presented in Table S2 in Supplementary appendix.

Lastly, the number and proportion of patients per monitoring question, answer, and day are

described in Figure S1 in Supplementary appendix.

Discussion
Our study provides important inputs regarding time to resolution of respiratory and systemic

symptoms over one month in ambulatory patients, which can help direct care [5,12-14].
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Median time to resolution of symptoms was up to 10 days with wide variability, and 18.3%
of slight dizziness symptoms still present at end of follow-up. Systemic symptoms were
slightly less frequent than respiratory symptoms, and had shorter time to resolution. Factors
associated with prolonged symptoms included age over 30, elevated BMI, and cardiovascular
and pulmonary diseases.

The strength of our study includes the size of the cohort and the standardized questionnaire
during the entire 30-day follow-up. Several studies showed, among hospitalized patients,
that fever, cough, dyspnea, and gastrointestinal symptoms were the main clinical
manifestations of COVID-19 [15]. In our cohort that included only non-hospitalized patients,
those symptoms had a lower prevalence.

Our results corroborate that COVID-19 may cause prolonged symptoms, even among
outpatients with mild disease [2], or in patients with or without few comorbidities.

Limits

Our study relies on patients' self-reporting, resulting in possible recall bias. Furthermore, we
focused on general and respiratory symptoms and did not evaluate the duration of other
symptoms like smell and taste alteration. Secondarily, non-respondents might have differed
from respondents regarding their clinical course. Finally, our models do not take into
account each symptom's onset delay, only the date until which each symptom lasts, starting
from the onset of the first symptom. This describes the course of symptoms relative to the
illness globally, but different factors may affect symptom onset delay and symptom

duration.

Conclusion
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Time to symptom resolution in outpatients with COVID-19 varies widely with shorter
systemic symptoms and longer respiratory symptoms. Prolonged respiratory symptoms,
especially dyspnea, were common at day 30. Factors associated with later resolution were

age over 30, elevated BMI, cardiovascular and pulmonary diseases.
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Kaplan-Meier estimators

Figure 2: Risk factors associated with longer time to resolution of clinical symptoms

13



253

254

255

256
257
258
259
260
261
262
263
264
265
266
267

268

269
270
271
272

273
274
275
276
277
278
279
280
281
282
283
284

AP-HP / Universities / Inserm COVID-19 research collaboration members

Writing committee: Aurélien Dinh 12, Luc Jaulmes3, Agnés Dechartres 4, Clara Duran?,

Héléne Mascitti 1, Xavier Lescure 2°, Youri Yordanov é, Patrick Jourdain %7

IInfectious Disease department, University Hospital Raymond-Poincaré, Assistance Publique-HOpitaux de Paris, Paris Saclay

University, Garches, France

2Covidom regional telemedicine platform, Assistance Publique-Hépitaux de Paris, Paris, France

3 Clinical research and epidemiology department, University Hospital Pitié-Salpétriére, Assistance Publique-Hopitaux de
Paris, University of Paris, Paris, France

4Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de Santé Publique, AP-HP. Sorbonne Université,

Hopital Pitié Salpétriére, Département de Santé Publique, F75013, Paris, France

5 Infectious Disease department, University Hospital Bichat, Assistance Publique-Hopitaux de Paris, University of Paris, Paris,

France
6 Emergency department, University Hospital Saint Antoine, Assistance Publique-Hépitaux de Paris, Paris, France

7Cardiology department, University Hospital of Bicétre, Assistance Publique-Hopitaux de Paris, Kremlin Bicétre, France

Data-sciences committee: APRA Caroline (AC), JAULMES Luc (JL), MENSCH Arthur (MA)

AC is affiliated with the Sorbonne Université, AP-HP, Hopital Pitié Salpétriére, Service de Neurochirurgie, Paris, France
JL is affiliated with Centre de Pharmaco-épidémiologie (Cephepi), Pitié Salpétriere Hospital, Paris, France

MA is affiliated with Ecole Normale Supérieure, PSL University, CNRS, Départment de Mathématiques et Applications,
75005 Paris, France

Scientific committee: AIME-EUSEBI Amélie, APRA Caroline, BLEIBTREU Alexandre, DEBUC Erwan,

DECHARTRES Agnes, DECONINCK Laurene, DINH Aurélien, JOURDAIN Patrick, KATLAMA Christine,
LEBEL Josselin, LESCURE Francois-Xavier, YORDANOV Youri

Covidom regional center steering commitee: ARTIGOU Yves, BANZET Amélie, BOUCHERON Elodie,

BOUDIER Christiane, BUZENAC Edouard, CHAPRON Marie-Claire, CHEKAOUI Dalhia, DE BASTARD
Laurent, DEBUC Erwan, DINH Aurélien, GRENIER Alexandre, HAAS Pierre-Etienne, HODY Julien,
JARRAYA Micheéle, JOURDAIN Patrick, LACAILLE Louis, LE GUERN Aurélie, LECLERT Jeremy, MALE
Fanny, MARCHAND-ARVIER Jeréme, MARTIN-BLONDET Emmanuel, NASSOUR Apolinne, OURAHOU
Oussama, PENN Thomas, RIBARDIERE Ambre, ROBIN Nicolas, ROUGE Camille, SCHMIDT Nicolas,
VILLIE Pascaline

14



100%

Fraction of patients experiencing symptom

80% 1

60% 1

40% 1

20% 1

0%

Kaplan-Meier modelisation of time to symptom resolution

— Tachypnea
—— Dyspnea = Slight

—— Dyspnea = Moderate
Desaturation

— Tachycardia

—— Shivers

—— Dizziness
Fever

5

10 15 20 25 30
Days since symptoms onset

5 10 15 20 25
Days since symptoms onset




Female (ref)
Male

18 < Age = 30 (ref)
30 < Age < 40

40 < Age = 50

50 < Age = 60
Age > 60

Normal weight (BMI = 25 kg/m?) (ref)
Overweight (BMI 25-30 kg/m?
Obesity (BMI > 30 kg/m?

Cancer under treatment
Chronic renal disease
Coronary artery disease
Current tobacco use
Diabetes

Heart failure
Hypertension

0.

Female (ref)
Male

18 < Age = 30 (ref)
30 < Age = 40

40 < Age = 50

50 < Age = 60

Age > 60

Normal weight (BMI < 25 kg/m?) (ref]
Overweight (BMI 25-30 kg/m?
Obesity (BMI > 30 kg/m?

Cancer under treatment
Chronic renal disease
Coronary artery disease
Current tobacco use
Diabetes

Heart failure
Hypertension

0

Factors associated with time to rel(s)g‘!/ution of Respiratory symptoms
0

« shorter symptoms  HR (95% CI) longer symptoms -
Factors associated with time

1
ol
=}
i
HH
HH
HH
1
HH
HH
F—ao—
h—o—
—o—
—a—
HH
HIH
—o—
HH
0 05 10 15 20 25 30 35 4.

« shorter symptoms longer symptoms —

HR (95% CI)

0

100%

80%

60%

40%

20%

0%

to resolution of Systemic symptoms

o
o
&
Loy 80%
o
o
o
60%
HH
HH
o 40%
S
A
——0— —— Adjusted on copd
0 B Adjusted on 50 < age = 60
Y 20% Ao+ S I SO
; —— Adjusted on age > 60
H:T‘ & —— Adjusted on coronary artery disease
o + Crude estimate
T i T T T T T 0% T T T : T
0 05 10 15 20 25 30 35 40 i) 5 10 15 20 25

—— Adjusted on coronary artery disease
Adjusted on chronic renal disease

—— Adjusted on asthma
—— Adjusted on heart failure

 Crude estimate






