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Recently, comparative effectiveness research (CER) has re-
ceived attention as an underestimated yet valuable research 
methodology in the field of liver diseases.1 CER is particularly 
useful for research questions for which prospective randomized 
trials are not feasible due to time, cost or ethical issues. Further-
more, cost-effectiveness or economic aspect of health problems 
may also be included in CER. The downsides of CER, however, 
sometimes weaken the level of evidence from those studies; for 
example, unidentified biases and confounders. Although us-
ing electronic medical records of a large patient population has 
facilitated CER, biases and confounders may significantly limit 
the credibility of such studies, especially retrospective ones. 
The methodological countermeasures to overcome these short-
comings include setting an appropriate comparison group to 
investigate the effectiveness of a new intervention and securing 
adequate statistical power.

Management of patients with chronic hepatitis B (CHB) has 
shown remarkable advances in the last decade, most impor-
tantly by virtue of the development and clinical use of antiviral 
agents. For example, risk of decompensation and development 
of hepatocellular carcinoma (HCC) was reduced with prolonged 
virological response under long-term antiviral therapy.2 In this 
issue of Gut and Liver, Kim et al.3 covers an intriguing topic on 
the choice of antiviral agent for patients with hepatitis B virus 
(HBV)-related HCC in their large-scale cohort study. In this 
retrospective CER, the authors concluded that entecavir (ETV) 
was superior to lamivudine (LAM) in newly diagnosed HBV-
related HCC patients who did not receive antiviral therapy prior 
to diagnosis, in terms of overall survival, decompensation-free 
survival, and recurrence-free survival. Wong et al.4 reported that 

ETV-treated patients with cirrhosis achieved reduction in the 
risk of hepatic events, HCC development, liver-related and all-
cause mortality. A retrospective study from Korea also reported 
lower risk of death or transplantation with ETV compared with 
LAM.5 Apart from the role of antiviral therapy in prevention of 
liver-related events in patients with CHB only (i.e., prior to the 
development of HCC), the endpoints of Kim et al.’s study3 in-
cluded survival, decompensation and recurrence in patients with 
HBV-related HCC; Were all these endpoints appropriate to be 
analyzed? To answer this question, it needs to be reminded that 
the study subjects had two distinct yet interacting diseases, i.e., 
chronic liver disease (mostly cirrhosis) plus malignancy (HCC). 

A recent study by Wong et al.6 investigated the effect of 
antiviral treatment with nucleos(t)ide analogues (NAs) on the 
outcome of HCC patients after different treatments. In this 
large-scale retrospective study (n=2,198), beneficial effect of 
NA treatment was most prominent in patients who underwent 
surgical resection by reducing recurrence risk (adjusted hazard 
ratio [HR], 0.58) while the risk reduction was not significant 
in subgroups with local ablation, transarterial chemoembo-
lization or combination treatments. Regarding the survival 
benefit, tendency towards better survival was observed in NA-
treated patients compared with NA-untreated patients, without 
statistical significance. Although this study from Hong Kong 
did not primarily intend to compare the relative effectiveness 
between different NAs, results of subgroup analysis comparing 
LAM versus ETV were also included, showing that reduction in 
postoperative recurrence was greater with ETV than LAM (HR, 
0.64; p=0.008); however, no difference was observed in survival 
benefit between patients treated with either one of these two 
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NAs. The reason why the risk reduction was observed only in 
patients who underwent surgical resection for their presumably 
early-stage HCC might be the explained by tumor factors of the 
patients with more advanced-stage HCC which would offset any 
differences in the beneficial effect of two NAs. In the similar 
context, Kim et al.’s study3 found that survival benefit of ETV 
was not observed in patients with advanced HCC, possibly be-
cause of the relative significance of tumor factor rather than the 
benefit of NAs on the liver function. 

More importantly, we should be reminded that the composite 
endpoints such as disease-free survival and recurrence-free sur-
vival are vulnerable endpoints in the research of HCC, consider-
ing that death from natural history of underlying liver disease 
(or cirrhosis) might influence adversely as a confounder in the 
detection of potential benefits from certain treatments.7 This 
Kim et al.’s study3 adapted overall survival, decompensation-
free survival and recurrence-free survival as their end-outcome 
variables. In that sense, overall recurrence and survival analysis 
including causes of death would have been more appropriate 
outcome measurements in this study instead of the composite 
endpoints. In addition, other confounders might have influenced 
the different outcomes between LAM- and ETV-treated patients, 
such as various laboratory parameters, comorbid status, con-
current medications which, apparently, were not considered in 
the analysis. There are also other potential confounders which 
might have contributed to the recurrence of HCC, including life-
style parameters such as smoking and alcohol ingestion, family 
history of malignancies, obesity, and so forth. Although these 
potential confounders were not fully taken into account in the 
multivariable model, it is appreciable that the authors tried to 
adjust potential biases from the nonrandom treatment allocation 
using propensity scores. Adequately powered study design and 
vigorous efforts to minimize biases or confounders can reinforce 
the reliability in this retrospective type of CER in HCC, given the 
notorious heterogeneity of HCC of which clinical outcomes are 

determined by highly complex interactions involving various 
tumor-related factors, underlying liver disease-related factors, 
treatment-related factors and many other comorbid conditions. 
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