
Abstract
Amubarvimab and romlusevimab are anti-SARS-CoV-2 monoclonal antibodies (mAbs) that significantly reduced
the risk of hospitalizations or death in the ACTIV-2/A5401 phase 2/3 trial. We compared rates of viral decay and
resistance emergence with single versus dual-active mAbs by categorizing participants harboring variants
sensitive to amubarvimab alone (Delta, Epsilon, Lambda, Mu) versus those sensitive to both mAbs (Alpha, Beta,
Gamma, Others).
Treatment with two active mAbs led to faster viral clearance at study days 3 and 7, compared to treatment with
a single active mAb. The emergence of resistance mutations was significantly more likely after single active mAb
treatment compared to treatment with two active mAbs.
Dual active mAb therapy for COVID-19 led to faster viral clearance and a lower risk of emergence of drug
resistance.
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Amubarvimab and romlusevimab are anti-SARS-CoV-2 monoclonal antibodies (mAbs) that demonstrated
significantly reduced risk of severe disease in the ACTIV-2/A5401 phase 2/3 trial. We evaluated antiviral efficacy of
amubarvimab and romlusevimab by variant and assessed the risk of treatment-emergent mAb resistance.

Results

Conclusion

In the phase 2/3 trial of amubarvimab and romlusevimab, dual active
mAb therapy led to significantly faster rates of viral decay and lower
risk of mAb resistance.
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Methodology

Study participants
The study population included 789 participants enrolled in the ACTIV-2/A5401 who who received
placebo (n=400) or amubarvimab plus romlusevimab (n=389).

SARS-CoV-2 viral load testing and S gene next-generation sequencing
Anterior nasal swabs were collected for SARS-CoV-2 RNA testing on days 0-14, and 28. SARS-CoV-2
viral load from AN swab samples were quantified using the Abbott m2000 system. Viral RNA
extraction, cDNA synthesis & Spike gene amplification was performed as outlined in the study
schema. Next generation sequencing was performed on the Illumina MiSeq platform.

Detection of Spike mutations
We compared rates of viral decay and resistance emergence with single versus dual-active mAbs by
categorizing participants harboring variants sensitive to amubarvimab alone (Delta, Epsilon, Lambda,
Mu) versus those sensitive to both mAbs (Alpha, Beta, Gamma, Others).

Characteristic Placebo Single active mAb Dual active mAb P-Value (Comparison 

between those with 

and without 

resistance) 

Age, median years [Q1,Q3] 46 [ 33, 58] 45 [34, 54] 56 [50, 64] 0.01

Female sex, % 54 50 50 1.0

Race/Ethnicity, %

White 56 85 75 0.61

Black 6 10 25 0.21

Hispanic 31 17 13 1.0

Other 6 5 0 1.0
BMI, median score [Q1,Q3] 28.2 [24.8, 31.8] 28.2 [25.1, 33.7] 29.4 [26.4, 38.2] 0.36

Baseline NP VL, median log10 SARS-

CoV-2 copies/mL [Q1, Q3] 5.2 [2.4, 6.6] 5.5 [3.9, 6.8] 7.6 [6.4, 8.0]
0.04

Baseline AN VL, median log10 SARS-

CoV-2 copies/mL [Q1, Q3] 4.1 [1.0, 5.9] 4.3 [2.3, 6.1] 6.6 [5.8, 7.3] 0.02

Days from symptom onset to 

randomization, median days [Q1, Q3] 6.0 [4.0, 8.0] 6.0 [5.0, 8.0] 4.5 [2.5, 7.5] 0.15

Baseline total symptom score, median 

score [Q1, Q3] 8.0 [5.0, 10.0] 9.0 [6.0, 12.0] 9.0 [5.0, 14.8] 0.90

ACTIV-2/A5401 participants, site staff, site 
investigators, PPD, Brii and the entire study team

Table 1: Demographic characteristics of enrolled participants receiving amubarvimab and

romlusevimab combination antibody Statistical analysis was performed using Mann Whitney U tests

for continuous variables and Fisher’s exact tests for discrete variables. BMI: body mass index, AN:

anterior nares.
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Dual active mAb  (Brii-196+Brii-198) (n=188)

Single active mAb (Brii-196) (n=111)

0.0001

0.003

N on Brii-196+Brii-198   185                  168                  174                  157                  174

N on Brii-196                  107                  105                  102                  100                  101

Placebo (n=305)

N on Placebo                 296                  269                  254                  244                  275

0.0001

0.0001

Figure 1: SARS-CoV-2 viral kinetics in single active versus dual active mAb arm. SARS-CoV-2 viral loads from from anterior

nasal (AN) swabs (collected daily through day 14 and day 28) plotted against study day. Lines show median viral load. The lower

limit of quantification was 2.0 log10 SARS-CoV-2 RNA copies/mL while the lower limit of detection was 1.0 log10 copies/mL. Viral

loads between groups were compared at each time point using the two-sided Mann-Whitney U tests denoted by values wherever

significant.

Dual active mAb led to faster viral clearance compared to single active mAb

Emerging resistance mutations were more common against single active antibody than dual active antibody

Figure 2: Prevalence of SARS-CoV-2 primary resistance mutations. (A) Percent of participants harboring primary resistance mutations L455F, A475V, at ≥20%

frequency in the amubarvimab and romlusevimab treatment and placebo arms at baseline, emergent, and at any time-point. Participants without quantifiable viral load at

baseline and/or follow-up time points were grouped with those without resistance. P-values were calculated using Fisher’s exact test. * P <0.05, ** P<0.01. (B) Pie-charts

showing distribution of baseline and emergent resistance mutations in treatment arm.
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Participants with emerging mutation have significantly higher viral load than those with no emerging mutations

Figure 3. SARS-CoV-2 viral kinetics in participants with and without emerging mutations in single versus dual active monoclonal antibody. AN SARS-CoV-2 viral 

kinetics participants with and without emerging mutations in (A) single versus (B) dual active monoclonal antibody. Median AN viral load in participants with and without 

emerging mutation are shown with red and blue solid lines respectively. Individual AN viral load values are shown as red and blue open circles respectively. AN viral load 

between the emerging resistance and no emerging resistance groups is compared at each day by two-sided Mann Whitney U tests.
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