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Suppl. Text S1: Epidemic waves vs variant assignment
Because individual-level sequencing was not available for this cohort, we classified infections by epidemic wave rather than by sequence-confirmed lineage. This choice tries to capture or inform the time-period context, i.e. evolving mixture of circulating variants, vaccine rollout, background immunity…, within each country during enrollment. Wave definitions were informed by country-level epidemic curves and national genomic surveillance reports contemporaneous with ANTICOV-IMMUNO enrollment in each site. 

We reference predominant variants purely to orient the reader to the broader epidemiological context: Alpha/Beta-like for wave 1, Delta-like for wave 2, Omicron BA.1/BA.2 for wave 3, and Omicron BA.4/BA.5 for wave 4, but we do not infer the exact infecting lineage for any participant.

Operationally, “wave” is used as a categorical covariate in multivariable models alongside baseline serostatus and baseline vaccination to approximate prior immune history and exposure environment. Because introductions and replacements did not occur simultaneously across countries, the calendar limits of each wave were defined per site, preserving internal consistency across analyses. This method or approach emphasizes comparability and interpretability: effects attributed to “wave” should be read as period effects (immunological history or context of the participants) rather than as lineage-specific effects at the individual level.

To support reproducibility, we provide the site-specific calendar windows used to define each wave:

	Country
	Wave 1 (end)
	Wave 2 (start-end)
	Wave 3 (start-end)
	Wave 4 (start)

	Ghana
	 ≤ 2021-05-18
	2021-05-19 / 2021-12-01
	 2021-12-02 / 2022-04-25
	 ≥ 2022-04-26

	DRC
	 ≤ 2021-05-15
	2021-05-16 / 2021-11-25
	2021-11-26 / 2022-05-04
	 ≥ 2022-05-05

	Ethiopia
	 ≤ 2021-08-01
	2021-08-02 / 2021-11-29
	2021-11-30 / 2022-05-01
	 ≥ 2022-05-02

	Mozambique
	 ≤ 2021-05-21
	2021-05-22 / 2021-11-17
	2021-11-18 / 2022-05-09
	 ≥ 2022-05-10
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Saliva samples were collected at M1, M3, M6, and M12 during the follow-up period to assess SARS-CoV-2 viral load and potential reinfections. Re-infections during follow‑up were identified either by a positive RT-qPCR test (genomic and sub-genomic RNA), RDT, or by a > 4-fold increase in antibody signal (mean fluorescence intensity, MFI) between consecutive time points. Samples from re-infected participants were excluded from post-exposure time points, except in the specific analysis focused on reinfection.

For the antibody analysis, we parted from a dataset of 2557 samples from 513 different individuals across multiple time points (D0, D7, D21, M1, M3, M6, and M12), and we made these exclusions: (i) 3 samples because no time point was known. (ii) 8 samples (from D21 onwards) from 2 participants who were vaccinated between D7-D21. No one was vaccinated one week after enrolling the study. (iii) 10 samples (from M1 onwards) from 3 participants who were vaccinated between D21-M1. (iv) 34 samples (from M3 onwards) from 13 individuals who vaccinated between M1 and M3. (v) 138 samples from 82 individuals re-exposed (71 by fold change (FC)>4, 6 only by vaccination, 5 only by PCR+ at the M6 visit) between M3 and M6. We excluded the samples from these individuals collected from M6 onwards. (vi) 44 samples from 44 individuals re-exposed (37 by FC>4, 4 only by vaccination, 3 only by PCR+ at the M12 visit or between M6-M12) between M6 and M12. We excluded the samples from these individuals collected at M12. (vii) Only for the analyses of the effect of treatments: 316 samples from 92 participants who did not complete treatment.

We end up with 2004 samples from 421 individuals (all of them symptomatic) for the treatment analysis or with 2320 samples from 513 participants (symptomatic and asymptomatic) for the clinic-demographic analysis.

For the neutralization analysis, we parted from a dataset of 864 samples from 232 different individuals across multiple time points (D0, D21, M3, M6, and M12), and we made these exclusions: (i) 2 samples because no time point was known. (ii) 3 samples (from D21 onwards) from 1 participant who was vaccinated between D0-D21. (iii) 3 samples (from M1 onwards) from 1 participant who was vaccinated between D21-M1. (iv) 18 samples (from M3 onwards) from 7 individuals who vaccinated between M1 and M3. (v) 89 samples from 53 individuals re-exposed (43 by fold change (FC)>4, 6 only by vaccination, 4 only by PCR+ at the M6 visit) between M3 and M6. We excluded the samples from these individuals collected from M6 onwards. (vi) 32 samples from 32 individuals re-exposed (26 by FC>4, 3 only by vaccination, 3 only by PCR+ at the M12 visit or between M6-M12) between M6 and M12. We excluded the samples from these individuals collected at M12. (vii) Only for the analyses of the effect of treatments: 86 samples from 30 participants who did not complete treatment.

We end up with 631 samples from 202 individuals (all of them symptomatic) for the treatment analysis or with 717 samples from 232 participants (symptomatic and asymptomatic) for the clinic-demographic analysis.

For the cellular data analysis, we parted from a dataset of 605 samples from 260 different individuals across three time points (D0, D21, and M3), and we made these exclusions: (i) 1 sample (from D21 onwards) from 1 participant who was vaccinated between D0-D21. (ii) 9 samples (at M3) from 9 participant who were vaccinated between D21-M3. (iii) Only for the analyses of the effect of treatments: 62 samples from 30 participants who did not complete treatment.

[bookmark: _Ref204688664]We end up with 533 samples from 230 individuals (all of them symptomatic) for the treatment analysis or with 595 samples from 260 participants (symptomatic and asymptomatic) for the clinic-demographic analysis. Exclusively for the T-cell AIM flow cytometry analysis the numbers get reduced to 223 samples from 93 individuals for the treatment analysis (Cicle-Nita (N=47, 50.5%) and Paracetamol (N=46, 49.5%)) or with 246 samples from 104 participants for the clinic-demographic analysis. Exclusively for the B-cell flow cytometry analysis the numbers get reduced to 172 samples from 73 individuals for the treatment analysis (Cicle-Nita (N=36, 49.3%) and Paracetamol (N=37, 50.7%)) or with 193 samples from 82 participants for the clinic-demographic analysis.
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Model specification and software details
Multivariable models used linear mixed-effects models (LMM) for log10(AU) and beta-regression generalized linear mixed models (GLMM) for percent neutralization, with random intercepts for participants to account for repeated measures within individuals.
LMMs were fitted using the lme4 package (lmer function) and GLMMs using glmmTMB with a logit link. Post-estimation contrasts and estimated marginal means were obtained with emmeans. Model parameters were extracted and visualized with broom.mixed, sjPlot, and ggplot2.

Spline knots for antibody kinetics
Natural cubic splines (R package splines) were used to flexibly model non-linear antibody decay while preserving biological interpretability.
Knot placement followed expected immunological inflection points: D21, M1, M3 for binding antibodies (capturing early expansion and plateau) and D21, M3, M6 for neutralizing antibodies (capturing delayed peak and subsequent decline). Sensitivity analyses using alternative knot configurations (including M12) yielded similar trajectories.

Multiple testing: definition of families
P-values were adjusted within test families. Families were defined as:
· Binding antibodies: each set of comparisons across the 24 isotype-antigen combinations (and by time point when applicable).
· Neutralization: comparisons across variants (and by time point when applicable).
· Cellular data: comparisons across T- and B-cell subpopulations (and by time point when applicable).

For univariable tests, adjustment used Benjamini-Hochberg FDR. For EMM-based pairwise contrasts (adjusted with emmeans library), adjustment used the Holm step-down method.

DAG-guided adjustment and final covariate sets
Directed acyclic graphs (created on DAGitty) were used to identify minimal sufficient adjustment sets and to guide interpretation of direct effects. To approximate comparable prior immune histories, models consistently included baseline seropositivity, baseline vaccination, and epidemic wave (proxy for circulating variant) as appropriate.

Final covariate sets by primary predictor:
· Age: Comorbidities, COVID-19 wave, Seropositivity at baseline, Symptoms, Vaccination at baseline.
· BMI: Comorbidities, COVID-19 wave, Seropositivity at baseline, Site, Vaccination at baseline.
· Comorbidities: Age, BMI, COVID-19 wave, Seropositivity at baseline, Sex, Symptoms, Vaccination at baseline.
· HIV: COVID-19 wave, Seropositivity at baseline, Site, Symptoms, Vaccination at baseline.
· COVID-19 wave: Seropositivity at baseline, Site, Vaccination at baseline.
· Baseline seropositivity: COVID-19 wave, Vaccination at baseline.
· Sex: Comorbidities, COVID-19 wave, Seropositivity at baseline, Symptoms, Vaccination at baseline.
· Site: BMI, Comorbidities, HIV, COVID-19 wave, Seropositivity at baseline, Symptoms, Vaccination at baseline.
· Symptoms: Age, Comorbidities, HIV, COVID-19 wave, Seropositivity at baseline, Sex, Vaccination at baseline.
· Baseline vaccination: Comorbidities, COVID-19 wave, Seropositivity at baseline, Site, Symptoms.
Variables in italics denote the components of prior/current immunological history. Note that baseline vaccination compares vaccinated vs. non-vaccinated; unknown status excluded.

Correlates of protection: additional details
Reinfection risk was modeled using univariable (unadjusted) logistic regression rather than time-to-event (Cox) models, as reinfections could only be ascertained at discrete follow-up visits (PCR/RDT testing or >4-fold rise in antibody levels). Additionally, Wilcoxon rank-sum tests were applied to early antibody levels (D0, D21, M1, M3) to compare reinfected versus non-reinfected participants, with Benjamini-Hochberg correction, yielding similar conclusions.

Model diagnostics: Goodness of fit
Assumptions were evaluated via Q-Q plots, histograms of residuals, residuals vs. fitted plots, and subject-level residual trajectories over time. For GLMMs, additional checks included conditional residual patterns and dispersion structure. Plots/summaries used performance, ggplot2, and sjPlot.
