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Methods: 
The non-linear mixed effects model took the form: 

where  represented the log₁₀-transformed viral load (EEHV5 VGE/mL of blood) for individual  at observation  represented the time since onset of shedding (days), with individual-specific shift in the viraemia curve (), i.e., when  then the viraemia curve is left-shifted by 10 days.  is the amplitude parameter (peak scaling factor) of the Wood’s curve,  the power exponent controlling the curve’s growth phase shape and  the exponential decay rate per day. The peak of each individual’s shedding curve occurs at time  and with peak maximum height at . The model incorporated two random effects to account for the hierarchical repeated-measures structure of the data, a random y-axis intercept for each individual’s curve () and a first-order autoregressive correlation structure (AR1) for the residual errors within individual () estimated via Burg's method [1] to account for temporal dependence in repeated measurements. The parameter ϕ was estimated representing the correlation between two observations from the same individual at timepoints one day apart:

To estimate differences between individuals with high and low EEHV5-antibody levels, and test for their statistical significance, parameters , , and  were modelled as:

where  is an indicator function (taking the value 1 for animals with low antibody levels and zero otherwise) that allowed estimation of the difference in each such parameter (when included in the modelling) between randomly selected individuals with low and high antibody levels.
The model was fitted using restricted maximum likelihood (REML) with the R package ‘nlme’  v3.1 [2], assessing convergence via the relative change in the objective function and parameter estimates. Initial parameter values were specified based on exploratory analyses with non-linear fixed effects models. Models were built iteratively, gradually increasing complexity, acknowledging the limitations of the study size, with selection choices guided by AIC [3], parameter identifiability, convergence, and biological interpretability. We commenced model selection with fixed-effects models using nlsLM in the R package ‘MINPACK’ v1.2; Elzhov, Mullen [4] for initial testing of biologically plausible serostatus effects on each of the modelled parameters separately and in combination. Then random effects were added with several options tested, including random intercepts for different equation parameters and evaluating several options for temporal correlation structure (AR1, AR2 and other autoregressive moving average options, ARMA). The residuals of the final model were checked for skew, and model predicted curves were compared to the observed data. Then 95% confidence intervals (CIs) were estimated for the modelled parameters and sieve residual bootstrapping [5], which respects the temporal correlation structure and is less prone to bias with smaller sample sized datasets, was used to estimate confidence intervals for calculated outputs from the model (formed from combinations of model parameters), including estimates of the timing and height of the model peak by serostatus group and confidence intervals of their differences. 



Results
	Model outputs
	
	

	Parameter
	Estimate
	95% Confidence interval
	Standard error
	P-value

	
	0.24
	(-0.35, 0.83)
	0.31
	0.43

	
	1.09
	(-0.23, 2.42)
	0.69
	0.12

	sero
	0.36
	(-0.03, 0.74)
	0.20
	0.077

	
	0.08
	(-0.01, 0.16)
	0.04
	0.077

	sero
	0.06
	(-0.02, 0.13)
	0.04
	0.13

	
	-0.74
	(-4.11, 2.62)
	1.75
	0.67

	sero
	-3.64
	(-9.14, 1.86)
	2.86
	0.21

	y0 (random effect variance)
	9.88
	(2.80, 34.9)
	NA
	NA

	Residual variance
	0.16
	(0.07, 0.35)
	NA
	NA

	ϕ (autocorrelation)
	0.77
	(0.51, 0.90)
	NA
	NA
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