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Letter to the Editor 

Influence of immune escape and nasopharyngeal virus 

load on the spread of SARS-CoV-2 Omicron variant 
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ear editor, 

We read with interest the letter published recently by Costa 

t al. in the journal of Infection. They analyzed the difference be- 

ween the viral loads of the SARS-CoV-2 Alpha and Delta vari- 

nts using the parameters of clinical presentation, time to testing 

rom symptoms onset, age and vaccination status. 1 A new vari- 

nt of concern (VOC), the Omicron variant (B.1.1.529), emerged in 

outh Africa in November 2021, and rapidly spread throughout the 

orld. 2 Recent data suggest that this variant is more transmis- 

ible, 3 less sensitive to vaccination, 4 and causes less severe out- 

omes than the Delta variant. 5 In vitro studies have demonstrated 

hanges in cell entry and cellular tropism with the Omicron variant 

hat might explain its greater transmissibility and reduced sever- 

ty. 6 , 7 However, clinical data comparing Delta and Omicron infec- 

ions remain scarce, especially for ambulatory patients. We there- 

ore examined the virological features of these two variants found 

n patients attending testing center. 

All positive specimens detected at the Toulouse University Hos- 

ital drive-through testing center between December 15 and 31, 

021 were screened for SARS-CoV-2 variant. We used the Thermo 

isher® TaqPath 

TM COVID-19 CE-IVD RT-PCR kit (TaqPath) for 

ARS-CoV-2 detection and variant screening. A deletion at position 

9-70 in the spike (S) gene of Omicron variant leads to a loss of 

etection of this target in the TaqPath assay and allows the dis- 

rimination with the Delta variant (Omicron: S-/ Delta: S + ) . 8 The 

aqPath profiles and whole genome sequences (PacBio technology) 

f a subset of 560 positive specimens were 100% concordant. Viral 

oads (log 10 copies/ml) were determined using a calibration curve 

btained with the TaqPath N gene Ct values and digital droplet RT- 

CR (RT-ddPCR) (BioRad, Hercules, CA). Data on patient symptoma- 

ology and vaccination status were collected at sampling. 

Among the 12 949 tests performed during this period, 975 

elta variant infections (median age = 31[20–42]; 52.7% men) and 

578 Omicron infections (median age = 28[22–38]; 49.2% men) 

ave been diagnosed. The Omicron variant was detected in 10% 

f SARS-CoV-2 infections between December 15 and December 19, 

5% of infections during December 20–26, and in 82% of infections 

uring December 27–31. The patients’ characteristics are shown in 

he Supplementary Table. 

In bivariate analysis, the nasopharyngeal (NP) viral loads of pa- 

ients infected with the Omicron variant were lower than those 

f Delta-infected patients ( p = 0.04), although the Omicron- 

nfected patients had more mild symptoms (63.2% [60.7% −79.8%]) 

han those infected with the Delta variant (51.8% [48.6% −55.0%]; 

 < 0.01). The proportion of infections in vaccinated patients 

2 or 3 doses) was higher with the Omicron variant (68.7% 
ttps://doi.org/10.1016/j.jinf.2022.01.036 
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66.3% −82.5%]) than with the Delta variant (52.6% [49.4% −55.7%]; 

 < 0.01). 

Multivariate analysis identified several characteristics that were 

ndependently associated with Omicron infections ( Table 1 ). Omi- 

ron infections resulted in more symptomatic cases (OR = 1.24; 

 < 0.01), were more frequent in vaccinated patients (OR = 1.48; 

 < 0.01), and in young patients (OR = 0.99; p < 0.01) ( Table 1 ). The

asopharyngeal viral loads of Delta and Omicron infections were 

ot significantly different, after adjustment for age, sex, symptoms 

nd vaccination status ( Table 1 , Fig. 1 ). After stratification on age

interactions with vaccination and symptoms, p < 0.01), our fi- 

al model showed that Omicron infections were more frequent 

han Delta infections in vaccinated patients. This was true for all 

ge categories ( < 22 years (OR = 1.85; p < 0.0.01); 22–39 years 

OR = 1.32; p < 0.01); ≥40 years (OR = 1.39; p < 0.01)) ( Table 1 ).

micron infections were associated with more symptomatic forms 

nly in 22–39 year-old patients (OR = 1.29; p < 0.01). 

The SARS-CoV-2 pandemic has evolved since its beginning in 

ate 2019, with the continuous emergence of new variants. Those 

ith the highest transmissibility became prevalent and responsi- 

le for epidemic waves. The Omicron variant is no exception and 

utcompeted the Delta variant in many countries within a few 

eeks. 2 The emergence of these variants challenges the effective- 

ess of our current vaccines and monoclonal antibodies. In vitro 

tudies indicate that monoclonal antibodies and antibody-enriched 

lasma are much less effective against the Omicron variant . 4 Our 

ata provide clinical evidence that the Omicron variant is respon- 

ible for a greater proportion of vaccine breakthrough infections 

han is the Delta variant. 

The transmissibility of the Alpha and Delta variants has been 

inked to higher NP viral loads. 1 , 9 However, our data demonstrate 

hat the increased transmissibility of the Omicron variant is not 

xplained by higher nasopharyngeal viral load. Danish data also 

ound similar nasopharyngeal viral load between Delta and Omi- 

ron infections. 3 Whether higher viral loads can be found in more 

uperficial samples such as saliva and nasal specimens as sug- 

ested by some should be further investigated. 10 Ex-vivo studies 

n cultures of human bronchus and lung explants found that Omi- 

ron replicated faster in bronchial tissue than did Delta but that it 

eplicated less efficiently in lungs . 7 Perhaps the reduced severity 

f Omicron infections is due to a change in host cell tropism and 

aster replication in the upper respiratory tract. 

Our study suggests that the Omicron variant is more contagious 

ainly because of vaccine escape resulting from the spike muta- 

ion that alters virus neutralization rather than because of greater 

irus shedding in the nasopharynx. Although we did no follow- 

p and collected no detailed clinical data, a strength of our study 

s that the specimens were collected from unselected individuals 

n a homogeneous population, all within a short time frame. We 

elieve our findings will help identify the factors underlying the 
eserved. 

https://doi.org/10.1016/j.jinf.2022.01.036
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Table 1 

Multivariate analysis of the factors associated with Omicron variant infections. 

Delta (ref) /Omicron 

Initial and final analyses 

Age-dependent analyses (final) 

< 22 years 22–39 years ≥ 40 years 

OR 95% CI 

P 

value OR 95% CI P value OR 95% CI 

P 

value OR 95% CI P value 

Age 

0.99 

[0.98;0.99] 

< 0.01 

Not Applicable Not Applicable Not Applicable 

Gender (Female) 

1.11 [0.95; −1.31] 

ns 

Vaccination ∗

1.48 

[1.37;1.61] 

< 0.01 

1.85 

[1.55;2.21] 

< 0.01 1.32 

[1.17;1.49] < 0.01 

1.39 

[1.19;1.61] 

< 0.01 

Symptoms ∗∗

1.24 

[1.08;1.42] 

< 0.01 

1.29 

[1.05;1.58] 0.01 

Nasopharyngeal RNA viral load 

0.98 

[0.91;1.05] ns 

∗ compared to unvaccinated patients. 
∗∗ compared to asymptomatic patients. 

Fig. 1. SARS-CoV-2 RNA loads in nasopharyngeal specimens from infected individuals. Data are shown as medians (midlines) plus interquartile ranges (IQR) (top and bottom 

box edges). Whiskers represent the upper and lower values. The SARS-CoV-2 Delta (white) and Omicron (gray) RNA loads were compared between patients in the same 

category (i.e. asymptomatic/ symptomatic < 5 days or > 5 days) and according to their vaccination status: A. Unvaccinated B. Vaccinated 2 doses C. Vaccinated 3 doses. The 

number of patients in each group and the p values (Mann-Whitney U-test) are shown. ns: not significant. 
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