Appendix: 

We here describe the statistical model and fitted ALT-related covariates. Given a value of the frailty term of a subject with longitudinal covariates, the incidence of spontaneous HBeAg seroconversion λ(t) at age t of a subject defined in the Cox proportional hazards model as formula 1, where the βk’s are the regression coefficients and the covariate Zk(t) can be time-variant or time-invaraint (e.g. when Zk(t)=Z, is a baseline covariate), the function λ0(t) represents the unknown baseline incidence rate of spontaneous HBeAg seroconversion at age t when all covariates, Zk(t) k=1,2,…,d, take zero values, and the multiplicative frailty term ω is assumed to have a gamma-distribution with mean 1 and variance θ.12  
For the ALT analysis, the covariates include several ALT-related processes. While it was speculated that the ALT level was associated with the age at seroconversion, an initial analysis using the age-specific ALT profile alone showed no significant effect. Other related ALT processes were thus investigated and we found age-specific change rates of the ALT levels (abbreviated as AR(t) at age t) the most appealing among all. Usage of the change rate of a longitudinal process as a covariate has been adopted in medical literature.14,15 Because the ALT change rates are subject to large variation, we applied a square root transformation to  the changes with a positive (negative) sign reflecting an increase (decrease) as formula 2, which represents the change rate of ALT measurements over the age-interval [ti, ti+1] . For prediction purposes, we aimed at projecting the incidence rate at the next visit, which was typically six months later. Therefore, the 6-month-earlier change rate of ALT profile was used instead of the current change rate in the Cox model. This 6-month lag allows us to predict the subject’s incidence rate to HBeAg seroconversion on a uniform platform. It reflects how the change in pattern of ALT 6 months earlier, denoted as AR(t-0.5) with 0.5 indicating 0.5 years in the length of lag-time, affects the current incidence rate of HBeAg seroconversion. If t-0.5 was not one of the follow-up ages, we used linear interpolation based on the two adjacent visits to calculate AR(t - 0.5).

Another ALT-related process is the severity of the ALT values and we choose two threshold levels of severity depending on whether the ALT level at age t exceeded 60 or 150. This results in three binary-value processes denoted by, I(t<
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) as formula 3, where the 
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 is the subject’s age at which his/her ALT level first exceeded the specific value u. We further allow interactions between threshold levels and the 6-month-earlier change rate of ALT levels to facilitate variable selection that identifies significant factors associated with the spontaneous HBeAg seroconversion in different phases of ALT profiles in formula 4, where 
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is the underlying incidence rate of spontaneous HBeAg seroconversion for a subject whose ALT < 60 IU/L at age t. When the time point at 6 months earlier appeared on the decline after a surge of the ALT value, the patient’s AR(t-0.5) became negative. If the value of 
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 in the fitted model is negative, then it leads to an increase on the incidence rate of spontaneous HBeAg seroconversion.

Based on the fitted results for the full model shown in the last row of Supplementary Table 1, the phase indicators (
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 and 
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) of the ALT level exceeding 60 IU/L ( 2 x new UNL) and 150 (5 x new UNL) IU/L, and the 6-month-earlier change rate (
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)  in the phase of < 60 IU/L (2 x new UNL) were all strongly significant. The 6-month-earlier change rate (
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) in the phase of 60 (2 x new UNL) ≦ ALT < 150 (5 x new UNL) IU/L was marginally significant (P value = 0.052). We thus employed a standard model selection tool, using the Akaike Information Criterion (AIC, the smaller the better), on three nested candidate models (as shown on the three rows in Supplementary Table 1). The second model (AIC = 522.4) is the preferred choice based on the AIC criterion (the smaller the better ) and it includes both phase indicators (
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 and 
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)  of the ALT level exceeding 60 and 150 IU/L, and the 6-month-earlier change rate in the phases of < 60 IU/L and 60 < ALT < 150 IU/L (
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 and 
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)  as  key covariates. The final model based on the second row of Supplementary Table 1 takes the formula 5. It presents the joint effects of two phase indicators and 6-month-earlier change rates in two phases on the spontaneous HBeAg seroconversion. 
Formula 1.
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Formula 2.
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Formula 3.

[image: image20.wmf](

)

60

60

1, if 

,

0, otherwise

t

It

t

t

<

ì

<=

í

î



[image: image21.wmf](

)

60150

60150

1, if 

,

0, otherwise

t

It

tt

tt

£<

ì

£<=

í

î

 and


[image: image22.wmf](

)

150

150

1, if 

,

0, otherwise

t

It

t

t

³

ì

³=

í

î


Formula 4.
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Formula 5.
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