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Introduction

• Anti-SARS-CoV-2 humoral response (IgG) kinetics can aid in COVID-19 

diagnosis, vaccine schedule development, therapeutic immune plasma 

studies and epidemiologic studies.

• Decreased antibody levels potentially correlate with a lack of protective 

immunity.

• Previous studies have shown that IgG responses against SARS-CoV-2 

infection can persist for 3 to 8 months post-infection, but the longer-

term kinetics of IgG antibodies remain to be investigated.

• This study examined the IgG positivity rate and IgG level changes over 

time after SARS-CoV-2 infection for up to 11 months and identified 

associated influential and non-influential factors.

• Volunteers over >5 years old were recruited to a prospective 

longitudinal study at Richmond Pharmacology Ltd,  London (IRAS 

ID:281788).

• All volunteers (symptomatic and asymptomatic) underwent regular 

COVID-PCR testing (throat). Those confirmed positive SARS-CoV-2 

infection underwent initial and subsequent follow-up anti-SARS-CoV-2 

IgG (Abbott CMIA) levels at regular intervals. (Figure. 2)

• Predictive factors assessed were time, age, gender, race, and the presence 

or absence of fever or loss of smell and/or taste.

• Statistical analysis was performed using generalized linear mixed models 

(GLMMs) with normal distribution and identity link function, predictive 

variables as fixed effects and subject as random effect.  All predictive 

variables were included in univariate GLMMs separately and in 

multivariate GLMM simultaneously.

• No individuals were vaccine eligible over the period reported.

Sex (n, %) Female 7 (35%)

Male 13 (65%)

Age (years) Median (IQR) 34.5 (28.5 – 52.0)

Range 24 – 66

Race (n, %) Caucasian 10 (52.6%)

Black African 3 (15.8%)

Other 6 (31.6%)

Fever (n, %) Yes 9 (47.4%)

No 10 (52.6%)

Loss of smell/taste (n, %) Both 13 (68.4%)

Neither 6 (31.6%)

Table 1. Positive PCR Cohort Demographics (n=20)
Figure 2. Daily change of IgG levels since positive PCR per subject, and with fitted 

curve from GLMM

• IgG wanes over time post-infection,  in line with other coronaviridae, and 

a more sustained immune response is seen in association with anosmia.

• Reinfection rates were significant, 16% of the PCR positive cohort.

• Translating these findings into real-world practice is limited by the small 

study size and lack of additional immune response studies (for example T-

cell assay)

• However, given the lack of IgG detectable at nine months and a high 

reinfection rate, it is reasonable to assume protective immunity wanes 

significantly before 1 year post infection, and this could help guide vaccine 

booster timing for those previously infected.
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Figure 1. Cohort diagram

• 2216 volunteers were included between 19/03/2020 to 10/02/21, with 

25 individuals testing positive for PCR, of which 5 were excluded due to 

incomplete data (n=1) and reinfection during the study period (n=5), 

notably a 16% reinfection rate.

• IgG level declined non-linearly (half-life 65 days, CI 62-68) over time 

(geometric mean ratio 0.73; 95% CI 0.72 – 0.74) and was undetectable 

in all individuals from nine months post-infection.  

• Loss of smell and taste was associated with a detectable IgG level 

compared with absence of this symptom (GMR 9.40, CI 1.12 – 78.97, 

p<0.05).

• Time was the most significant influential factor in determining IgG level.  

Race and gender were found to be weakly associated with IgG level. The 

presence or absence of fever and age were not found to be significant 

factors.

Characteristic Adjusted GMR (95%) CI P-value

Time post infection (months) 0.73 (0.72 – 0.74 <0.0001

Age (per 5 years) 0.83 (0.60 – 1.15) 0.25

Sex 4.78 (0.99 – 22.98) 0.05

Caucasian vs other races 0.19 (0.03 – 1.02) 0.05

Black African vs other races 0.12 (0.01 – 1.12) 0.07

Fever 0.57 (0.12 – 2.61) 0.46

Loss of smell/taste 9.40 (1.12 – 78.97) 0.04

Table 2. Estimates of geometric mean ratios and 95% CI of IgG from the 

univariate linear mixed models and multivariate linear mixed model.


