
.

Abstract

Viral and Symptom Rebound in Untreated COVID-19 Infection

Rinki Deo1*, Manish C. Choudhary1*, Carlee Moser2, Justin Ritz2, Eric S. Daar3, David A. Wohl4, Alexander L. Greninger5, Joseph J. Eron4, Judith S. Currier6, Michael D. Hughes2*, Davey M. Smith7*, Kara W. Chew6*, and Jonathan Z. Li1* for the ACTIV-
2/A5401 Study Team | 1Brigham and Women’s Hospital, Harvard Medical School, Boston, MA; 2 Harvard T.H. Chan School of Public Health, Boston, MA, 3Lundquist Institute at Harbor-University of California, Los Angeles Medical Center, Torrance,
CA, 4University of North Carolina, Chapel Hill, NC, 5University of Washington Medical Center, Seattle, WA, 6David Geffen School of Medicine at University of California, Los Angeles, Los Angeles, CA, 7University of California, San Diego, San Diego, CA

Introduction

Methodology

Results

Conclusion

• Viral RNA rebound and symptom score rebound is relatively
common in participants who are not treated with any
antiviral agents.

• Viral rebounders have higher AN viral RNA levels and
symptom scores at study enrollment.

• Co-occurrence of both high-level viral and symptom
rebound was rare.

• These results provide insight into the natural trajectory of
viral rebound and symptom relapses during COVID-19,
which is critical in the interpretation of studies reporting
biphasic disease courses after nirmatrelvir/ritonavir and
other antiviral treatments.
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There are reports of viral and symptom rebound in COVID-19
patients after nirmatrelvir/ritonavir treatment, but the natural
trajectory of viral and symptom improvement in untreated
COVID-19 has been insufficiently documented. In this study,
we evaluated incidence of viral and symptom rebound in
untreated outpatients with mild-moderate COVID-19. The
study population included 568 participants enrolled who
received placebo in the ACTIV-2 trial. Anterior nasal swabs
were collected on days 0-14, 21 and 28. Participants recorded
the severity of 13 targeted symptoms daily. Viral rebound was
defined as ≥0.5 log10 viral RNA copies/mL increase and
symptom rebound was defined as a 4-point total symptom
score increase from baseline. Viral rebound occurred in 12% of
participants, while symptom rebound occurred in 27% of
participants after initial symptom improvement and in 10%
after symptom resolution. Viral rebound was more common in
older participants and symptom rebound more common with
higher baseline RNA levels and symptom scores. The
combination of high-level viral rebound to ≥5.0 log10 RNA
copies/mL and symptom relapse after initial improvement was
observed in 1-2% of participants. Viral RNA rebound or
symptom relapse in the absence of antiviral treatment is
common, but the combination of high-level viral and symptom
rebound is rare

With wide-spread use of nirmatrelvir-ritonavir, there have been case reports of individuals experiencing worsening symptoms (2) and/or virologic rebound (3, 4) after treatment completion (known as post-nirmatrelvir rebound). 

• There have been case reports of individuals experiencing
worsening symptoms1 and/or virologic rebound2,3 after
treatment completion (known as post-nirmatrelvir
rebound).

• Understanding the frequencies of viral and symptom
rebound in the absence of treatment is required to fully
define the possible role that antiviral therapy may play in
these observations.

• A strength of this study was that participants had daily
anterior nasal (AN) sampling for the first two weeks (in
the phase 2 studies) for quantitative viral load testing and
daily symptom diaries for the first 29 days (in the phase 2
and 3 studies) which allowed an in-depth assessment of
the frequencies of viral and symptom rebound after initial
improvement for untreated individuals.

• Anterior nasal swabs were collected for SARS-CoV-2 RNA testing on days 0-14, 21 and 28. Participants recorded the severity of 13 targeted symptoms daily from day 0 to 28.
• Viral rebound was defined as ≥0.5 log10 viral RNA copies/mL increase and symptom rebound was defined as a 4-point total symptom score increase from simulated post-nirmatrelvir time point.

simulated post-nirmatrelvir time point was defined as study day 4 (primary analysis) or 8 days from symptom onset (secondary analysis).
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Figure 1. Description of AN SARS-CoV-2 RNA rebound. (A,C) Bar graph shows percentage of participants having ≥0.5

log10 AN SARS-CoV-2 RNA rebound at a follow-up time point relative to simulated post-nirmatrelvir time point using

primary (study day 4) and secondary analysis (DSSO 8). (B, D) The left and right graphs show log10 AN SARS-CoV-2 RNA

in copies/ml by study day in rebounders and non-rebounders n primary and secondary analysis respectively.

Viral rebound was common in the placebo arms of the ACTIV-2 Bamlanivimab and Brii studies
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Symptom rebound after improvement is more common

Viral or symptom rebound alone are not uncommon, but combination of viral 
load and symptom rebound is uncommon

Table 1. Demographic characteristics of participants categorized as rebounders and non-

rebounders using primary analysis definition. Viral rebounders were defined as individuals

with ≥0.5 log10 SARS-CoV-2 RNA copies/mL increase from study day 4 (simulated post-

nirmatrelvir time point). Symptom rebound was defined as an increase of ≥4 points on the total

symptom score from study day 4 (simulated post-nirmatrelvir time point). Statistical analysis

was performed using simple and multiple logistic regression for continuous and discrete

variables respectively. Significant odds ratio values are shown in bold. AN: antesrior nasal, CI:

Confidence interval.

Viral rebounders have higher AN viral RNA levels and symptom scores at study 
enrollment
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