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(HR =0.45, 95% CI: 0.18-1.12; p =0.093). The analysis 
of the overall mortality, i.e. considering six deaths from 
non-liver causes as events, as well as the analysis that 
was restricted to HBeAg negative at baseline patients, 
gave similar results (data not shown).   

Analysis revealed that treatment is protective against 
HCC as well, although this finding failed to reach sta-
tistical significance (HR =0.54, 95% CI: 0.16-1.79; p 
=0.313). The effect of IFNa was found identical to that 
of NAs (HR =0.55, 95% CI: 0.13-2.36; p =0.419 and HR 
=0.55, 95% CI: 0.16-1.91; p =0.346 for IFNa and NA 
versus no treatment, respectively).

Of the 679 treated patients, 274 received a new regi-
men directly after stopping the first one or at a later stage. 
Artificial censoring the follow-up at the time of second 
treatment initiation and repeating the analysis with ap-
propriate adjustments (through inverse probability of 
censoring weighting) resulted in similar estimates of the 
treatment and the treatment type effects. However, prob-
ably due to the fact that ten events were censored, results 
in this case were not significant. 

ALT and AST were measured for a median of five 
times (IQR 2-9 times), with a median interval between 
these measurements of 5.7 months (IQR 3-9 months). 

The median number of available measurements of 
HBV DNA was two (IQR 1-5), with a median interval 
between these measurements of 8 months (IQR 5.4 -13 
months). 

To account for potential bias due to infrequent fol-
low-up, data were artificially censored at the first time an 
interval of more than 18 months without a biochemical 
exam was recorded. Repeating the analysis incorporat-
ing appropriate adjustments as described before yielded 
results similar to those of the main analysis (data not 
shown). 
 
Analysis Ignoring Time Dependent Confounding

In a univariable Cox regression analysis, treatment 
seemed to double the hazard of an event (HR =2.30, 95% 
CI: 1.11-4.76; p =0.025). This was mainly due to NA as 
treatment with NA appeared to be significantly associated 
with three times the hazard of the untreated (HR =2.80, 
95% CI: 1.28-6.11; p =0.010) whereas treatment with IFNa 
appeared to have still harmful but smaller and non-signifi-
cant effect (HR =1.76, 95% CI: 0.67-4.65; p =0.250). 

When adjusting for time-dependent confounders 

(gender, age, presence of cirrhosis, elevated ALT/AST, 
calendar year and HBV DNA), treatment was not found 
to have a protective effect achieving a non-significant 
hazard reduction of 7% (HR =0.93, 95% CI: 0.35-2.41; p 
=0.874). Similarly, the effect of both IFNa and NA versus 
no treatment were very close to the overall treatment ef-
fect, reducing the hazard by 6% and 21%, respectively 
(HR =0.94, 95% CI: 0.31-2.88; p =0.918 for IFN, and HR 
=0.79, 95% CI: 0.29-2.11); p =0.633 for the NAs). 

Adjusting for baseline values only, the protective ef-
fect of treatment was similar to that estimated after ad-
justing for time-dependent confounding (HR =0.81, 95% 
CI: 0.30-2.23; p =0.688). However, in this case, the effect 
of both treatment approaches was more apparent (IFNa 
vs. no treatment: HR =0.77, 95% CI: 0.22-2.71; p =0.679 
and NA vs. no treatment: HR =0.65, 95% CI: 0.23-1.86; 
p =0.427). 

The comparison of the different modeling approaches, 
the estimated effects of treatment and type of treatment 
from all the applied methods, are shown in Figure 1.

Figure 1: Estimated effect of treatment (upper plot) and the 
type of treatment (lower plot), from unweighted (standard) 
unadjusted, adjusted by baseline covariates only and adjust-
ed by time dependent covariates and weighted Cox models. 

Table 3: Hazard ratio for anti-HBV treatment initiation versus non-initiation overall and by baseline cirrhosis.

  #patients #Events PersonYears Incidence rate, per 1,000 
person-years HR 95 % CI p

Overall 2,125 30 6,680.67 4.5 0.39 (0.16- 0.97) 0.042
Baseline 
Cirrhosis
No 2,029 20 6,367.08 3.1 0.45 (0.10-2.05) 0.300

Yes 96 10 313.58 31.9 0.16 (0.02-1.21) 0.075

HBV: hepatitis B virus, HR: Hazard ratio, 




