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Abstract
Background and Aims: Oral nucleoside/nucleotide analogues (NAs) are effective in suppressing hepatitis B virus (HBV) replication in treatment naïve chronic hepatitis B (CHB) patients. However, little is known about the treatment modification and adherence on such patients with prolonged NA treatment.
Methods: In this multicenter observational study, a total of 600 NA‑naïve Taiwanese CHB patients aged 16 years and older were enrolled. The 600 patients were retrospectively identified by their NA treatment history from August 2008 to July 2009; this cohort was prospectively followed up over 3 years. During the 3-year period, incidence of treatment modifications, reasons for modification and rate of adherence were evaluated.
Results: Among the 583 evaluable patients, the initial NA treatment included entecavir (ETV) in 468 patients, telbivudine (LdT) in 67 and lamivudine (LVD) in 48. During the 3-year treatment, 9.0% of ETV-treated patients, 38.8% of LdT-treated patients and 54.2% of LVD-treated patients had treatment modification. The main reasons for treatment modification were fulfilling stopping criteria in the ETV group (40.5%) and virological breakthrough in both the LdT (61.5%) and LVD (46.2%) groups. The proportion of patients with adherence rate (>90%) at year 3 was 90.8% in the ETV group, 83.9% in the LdT group and 83.9% in the LVD group.
Conclusions: Treatment-naïve CHB patients with a 3-year ETV treatment in Taiwan have the lower likelihood of treatment modification and better rate of adherence compared to those with LdT or LVD treatment.
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Introduction
Hepatitis B virus (HBV) infection is a global health problem, resulting in over one million deaths per year.(1,2) Patients with chronic HBV infection have an increased life-time risk of developing cirrhosis, hepatic decompensation, and hepatocellular carcinoma (HCC).(2-4) It is estimated that 25-40% of HBV carriers who acquire the virus early in life will eventually develop one or more of these debilitating complications.(2) Therefore, chronic hepatitis B (CHB) patients in the immunoactive phase who are at an increased risk of disease progression are candidates for antiviral treatment.
All international guidelines indicate that the primary goal of CHB treatment is to permanently suppress HBV replication to an undetectable level as indicated by sensitive polymerase-chain-reaction assays. The ultimate goal is to halt or slow-down disease progression to end-stage liver disease and to improve overall patient survival.(5-7) The approved agents for CHB treatment include immunomodulatory agents and oral nucleoside or nucleotide analogues (NAs), including lamivudine (LVD), adefovir (ADV), telbivudine (LdT), entecavir (ETV) and tenofovir disoproxil fumarate (TDF).(2, 5-7) Long-term administration of LVD or LdT increases the risk of drug resistance,(8) while ETV and TDF display a low drug resistance profile.(5-7) Considering the antiviral potency and resistance profile, ETV and TDF are the preferred first-line agents to treat CHB patients.(5-7) In Taiwan, ADV is only approved as a rescue agent in combination with ETV, LVD or LdT for the treatment of nucleoside-resistant HBV strains.(9)
The efficacy of approved NAs has been demonstrated in their respective pivotal trials.(10-15) However, pivotal trials generally evaluate one-year (i.e., 48 weeks) or extended two-year efficacy and safety endpoints, and the results may not be extrapolated to a wider spectrum of patients in clinical practice, the majority of whom need prolonged treatment. Hence, post‑marketing observational studies are needed to demonstrate the effectiveness of these agents in a real-world setting.
In the Asia Pacific region including Taiwan, NAs with less potency and low genetic barrier are commonly used as initial antiviral agents because of medical resource constraints. Whether the initial choice of antiviral treatments affects sustained virological suppression, drug resistance and treatment modification in patients with prolonged NA treatment remains largely unclear and deserves further studies. In Taiwan, the Bureau of National Health Insurance reimburses NA treatment for up to 3 years in treatment-naïve CHB patients if there is no virological evidence of drug resistance during the treatment period. This reimbursement policy prompted us to conduct a multicenter observational study to investigate the treatment efficacy, treatment modification and adherence in CHB patients receiving 3-year NA treatment.


Methods
Patients
This multi-center observational study was conducted in outpatient departments of 33 randomly selected regional hospitals or medical centers in Taiwan. From August 2008 to July 2009, we identified 600 NA‑naïve patients who were at least 16 years of age, and who had a diagnosis of compensated CHB. All patients received a 3-year NA treatment and had a regular follow-up; the selection of NA was according to the physicians’ discretion. Patients who received interferon or oral NA or a combination treatment of interferon plus oral NA treatment, those with co-infection of hepatitis C virus (HCV), hepatitis delta virus (HDV) or human immunodeficiency virus (HIV), and those who participated in other clinical studies or who had decompensated liver disease were excluded. Written informed consent was obtained from each patient at enrollment. The study protocol and protocol amendment were approved by the Institutional Review Board /Independent Ethics Committee of each participating hospital or center.
Baseline data of patients were retrieved from the medical records and included age, gender, medical history, HBV DNA level (IU/mL), hepatitis B surface antigen (HBsAg)/anti-HBs and hepatitis B e antigen (HBeAg)/anti-HBe, levels of serum alanine aminotransferase (ALT), albumin, total bilirubin, and creatinine, and initial NA treatment. Data collected at each visit included treatment adherence, HBV DNA level, drug-resistant mutations, HBeAg, anti-HBe, serum levels of ALT, total bilirubin, albumin, creatinine, NA treatment modification, responses to NA, and adverse events.
Assessment of treatment maintenance, modification and adherence
Treatment maintenance was defined as patients who completed 3 years of therapy without any treatment modification. Treatment modification was defined as one of the following types, regardless of the reason for modification: i) switch to another NA; ii) addition of another NA; iii) discontinuation of the initial NA; iv) dose modification of the initial NA; v) other issues (e.g., safety concern). Both clinical and non-clinical reasons associated with treatment modification were recorded.
Adherence was defined as the percentage of days per year that a given patient was on NA treatment, as previously described.(16) Virological breakthrough was defined as serum HBV DNA increase > 1 log IU/mL from the nadir on NA treatment.
Statistical analysis
The evaluable population included all enrolled patients without any major protocol deviation. Continuous data were summarized in terms of the mean, standard deviation (SD), median, minimum, maximum and number of observations. The proportion of patients who modified the initial NA treatment was calculated by year for the three years of visits and by treatment arms, and presented by reasons for treatment modification. This analysis was repeated by stratification of reasons of initial NA treatment modification (i.e., clinical or non-clinical reasons) and also performed based on i) all reasons associated with treatment modification and ii) clinical reasons only. A Kaplan-Meier analysis was used to describe the time to treatment modification of the initial NA treatment. Median survival time was the time when 50% of the patients had a treatment modification. Log-rank test was used to compare the time to treatment modification among the different NA treatments. Adherence rates were calculated by year. Chi-square was used to compare the number of patients with adherence rate > 90% versus adherence rate ≤90%. Statistical analyses were performed using SAS® version 9.1.3. A p-value < 0.05 was considered statistically significant.
Results
Clinical and demographic characteristics 
A total of 600 treatment-naïve CHB patients were recruited from 33 hospitals in Taiwan (Figure 1). Five hundred and eighty-three patients who did not have a major protocol deviation comprised the evaluable population (97.2%). Of these patients, 475 (79.2%) completed a 3-year of treatment. ETV was used as the initial treatment in 476 (79.3%), LdT in 68 (11.3%), and LVD in 56 (9.3%) patients. The ETV group had the highest proportion of patients who completed a 3-year treatment (86.6%). Overall, the most common reason for withdrawal was “discontinuation of the initial NA treatment” (26.4%), followed by “switch to another NA” (18.4%). 
Our patients were predominantly male (71.9%) (Table 1). The mean age (± SD) was 43.8 (± 12.9) years, ranging from 17 to 81 years. The proportions of patients with self-reported family history of HBV infection and/or HCC were 39.3% and 14.4%, respectively. Cirrhosis was found in 14.2% of all patients, with a higher frequency in the LdT group (28.4%) than the other two groups (12.2% in the ETV group and 14.6% in the LVD group).
Rate of treatment maintenance
The proportions of patients who completed 1, 2, and 3 years of treatment are summarized in Table 2. Overall, 96.6% of patients did not modify the initial NA treatment. The ETV group had the highest rate of treatment maintenance throughout the 3 years of treatment (≥98.2%), whereas the rate dropped from 90.5% and 97.0% at year 1 to 77.8% and 87.2% at year 3 in the LVD and LdT group, respectively. Figure 2 shows that the time to treatment modification was significantly different among the three groups (p<0.001).
Types and reasons of treatment modification
A total of 16.1% of our patients had treatment modification, 9.0% in the ETV group; 38.8% in the LdT group and 54.2% in the LVD group during the 3 years of treatment (Table 3). The most common type of treatment modification in the ETV group was “discontinuation of the initial NA” (59.5%), while “switch to another NA” was the most common in the LVD (50.0%) and LdT (42.3%) groups. None of the 7 patients in the ETV group switched to another NA due to a clinical reason.
The reasons for treatment modification were mainly clinical (83.0% overall), with the major reasons being “fulfilling stopping criteria” in the ETV group (40.5%) and “virological breakthrough (including drug resistance)” in the LVD (46.2%) and LdT (61.5%) groups.
Rate of adherence
The overall rate of adherence (mean ± SD) remained stable throughout the entire treatment period [year 1: 96.8% ± 15.4%, year 2: 96.8% ± 11.5%, and year 3: 97.5% ± 10.3%] (Table 4). Further statistical analysis was performed to compare the patients with adherence rate >90% with those <=90%. For the first 2 years of treatment, the ETV group has statistically significant higher proportion of patients with >90% adherence rate amongst the 3 treatment groups. The proportion of patients with adherence rate >90% at year 3 was 90.8% in the ETV group, 83.9% in the LdT group and 83.9% in the LVD group; however, there is no statistical significant difference among the treatment groups. 
Safety
A total of 5 patients had at least one serious adverse event (SAE) during the treatment period, 4 in the ETV group and 1 in the LVD group. However, none of these were related to the NA used.


Discussion
In this multi-center observational study, we found that among ETV, LVD and LdT, ETV had the lowest likelihood of initial NA treatment modification in treatment‑ naïve CHB patients in Taiwan during the 3-year treatment period. Our patients with ETV treatment also demonstrated the best adherence compared to those with LVD or LdT treatment.
In this study, most patients completed the 3-year treatment without any modification of the initial NA, suggesting a satisfactory control of HBV replication during the treatment period. At year 1 of treatment, the rates of treatment modification were similar among the three groups. However, the rates of treatment modification notably varied after year 2 of treatment, with patients in the ETV group being less likely to modify their treatment than those in the LVD and LdT groups. In line with previous studies (10, 13), our data suggested that compared to LVD and LdT, ETV could be more effective and has a higher tolerability in CHB patients with long-term NA treatment. 
As to the reasons of treatment modification, we found that virological breakthrough was more common in the LVD and LdT groups than in the ETV group (61.5%, 46.2%, and 14.3%, respectively). In the ETV group, the most common reason for treatment modification was fulfilling stopping criteria (40.5%), indicating ETV is more potent in the suppression of HBV replication than LVT and LdT in the given patient population. In addition, most treatment switches in ETV-treated patients were not due to clinical considerations, suggesting ETV is safe and well tolerated. In contrast, LVD- and LdT-treated patients were more likely to switch to ETV (53.8% for LVD and 90.9% for LdT), confirming that physicians recognized ETV as a more suitable surrogate treatment for patients with a suboptimal response to LVD or LdT.
A previous study indicated good adherence to NA is a significant factor to reduce viral breakthrough in CHB treatment.(17) Our results showed that the ETV group had the relatively high rate of adherence among the three treatment groups, with the adherence rate of >90% during 3 years of treatment. Taking these data together, with its high potency, least drug resistance and higher adherence, ETV can serve as the preferred first‑line agent for the treatment of CHB. For the third year, the ETV group has relatively higher proportion of patients with adherence rate >90% compared with the other treatment groups. However, this finding is statistically insignificant, which could be probably due to the small number of patients in both the LdT and the LVD groups. A larger study is needed to reconfirm our findings.
The strength of this study lies in the inclusion of a large number of treatment‑naïve CHB patients receiving different NAs in the real life practice. Our findings could be extrapolated to other HBV endemic countries with restricted medical resources.
There existed a few limitations in this study. First, the patients were recruited from the regional hospitals or medical centers, thus, these results might not represent the entire treatment-naïve CHB population in Taiwan. Second, at the end of 3-year therapeutic period, various proportions of our patients in different treatment groups had treatment modification (9.0% in the ETV group, 54.2% in the LVD group, and 38.8% in the LdT group). Therefore, an even longer therapeutic period would be needed for a more accurate estimation of time to modification for each drug. Third, in this study, adherence rate was assessed according to the number of days within a year when patients were on therapy. The percentage of days per year the patient was “on therapy” was calculated according to the number of drug dispensed/unused. Although this is one of the common ways to assess adherence rate, it is actually a “theoretical” adherence rate, as there was no confirmation whether or not patients actually took their medicine after medication dispensing. Additional confounding factor that may introduce bias in this study includes physician practice behavior, which was not assessed in this study. Therefore, in spite of statistically significant evidences to suggest the superiority of entecavir compared with other antiviral treatments, these results should be interpreted with cautions.
[bookmark: _GoBack]In summary, treatment-naïve CHB patients with a 3-year ETV treatment in Taiwan have the lower likelihood of treatment modification and better rate of adherence compared to those with LdT or LVD treatment.
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Tables


Table 1. Baseline characteristics of 583 treatment-naïve chronic hepatitis B patients
	
	
	Initial NA Treatment
	
Total
(N=583)
n (%)

	
Variable
	
Statistics/Category
	ETV
(N=468)
n (%)
	LVD
(N=48)
n (%)
	LdT
(N=67)
n (%)
	

	Age (year)
	n
	468
	48
	67
	583

	
	Mean±SD
	43.1 ± 12.7
	44.9 ± 13.6
	47.2 ± 13.2
	43.8 ± 12.9

	
	Median
	42.5
	44.0
	48.0
	43.0

	
	Minimum, Maximum
	17, 81
	18, 77
	23, 81
	17, 81

	Age (year)  
	16-25
	27 (5.8)
	4 (8.3)
	2 (3.0)
	33 (5.7)

	
	26-35
	122 (26.1)
	9 (18.8)
	12 (17.9)
	143 (24.5)

	
	36-45
	127 (27.1)
	12 (25.0)
	16 (23.9)
	155 (26.6)

	
	46-55
	111 (23.7)
	12 (25.0)
	20 (29.9)
	143 (24.5)

	
	>= 56
	81 (17.3)
	11 (22.9)
	17 (25.4)
	109 (18.7)

	Gender
	Male
	334 (71.4)
	41 (85.4)
	44 (65.7)
	419 (71.9)

	
	Female
	134 (28.6)
	7 (14.6)
	23 (34.3)
	164 (28.1)

	Race
	Asian
	468 (100.0)
	48 (100.0)
	67 (100.0)
	583 (100.0)

	Family history of HBV
	Yes
	187 (40.0)
	15 (31.3)
	27 (40.3)
	229 (39.3)

	
	No
	264 (56.4)
	32 (66.7)
	37 (55.2)
	333 (57.1)

	
	Missing
	17 (3.6)
	1 (2.1)
	3 (4.5)
	21 (3.6)

	Family history of HCC
	Yes
	67 (14.3)
	5 (10.4)
	12 (17.9)
	84 (14.4)

	
	No
	395 (84.4)
	42 (87.5)
	53 (79.1)
	490 (84.0)

	
	Missing
	6 (1.3)
	1 (2.1)
	2 (3.0)
	9 (1.5)

	Hepatitis C
	Yes
	0
	0
	0
	0

	
	No
	468 (100.0)
	48 (100.0)
	67 (100.0)
	583(100.0)

	Hepatitis D
	Yes
	0
	0
	0
	0

	
	No
	468 (100.0)
	48 (100.0)
	67(100.0)
	583 (100.0)

	Alcoholic hepatitis
	Yes
	4 (0.9)
	1 (2.1)
	1 (1.5)
	6 (1.0)

	
	No
	464 (99.1)
	47 (97.9)
	66 (98.5)
	577 (99.0)

	Non-alcoholic steatohepatitis
	Yes
	31 (6.6)
	0
	3 (4.5)
	34 (5.8)

	
	No
	437 (93.4)
	48 (100.0)
	64 (95.5)
	549 (94.2)

	Cholelithiasis
	Yes
	7 (1.5)
	0
	0
	7 (1.2)

	
	No
	461 (98.5)
	48 (100.0)
	67 (100.0)
	576 (98.8)

	Autoimmune liver disease
	Yes
	0
	0
	0
	0

	
	No
	468 (100.0)
	48 (100.0)
	67 (100.0)
	583 (100.0)

	Cirrhosis
	Yes
	57 (12.2)
	7 (14.6)
	19 (28.4)
	83 (14.2)

	
	No
	411 (87.8)
	41 (85.4)
	48 (71.6)
	500 (85.8)

	Abbreviations: NA= nucleoside analogue; ETV= entecavir; LVD= lamivudine; LdT= telbivudine; N=total number of patients; n=number of observations
SD= standard deviation; HBV= hepatitis B virus; HCC= hepatocellular carcinoma.








Table 2. Rate of treatment maintenance in 583 treatment-naïve chronic hepatitis B patients
	
	Initial NA Treatment
	
Total
(N=583)
n/m (%)

	
	ETV
(N=468)
n/m (%)
	LVD
(N=48)
n/m (%)
	LdT
(N=67)
n/m (%)
	

	Patients reaching 1 year without modifying initial NA treatment 
	461/465 (99.1)
	38/ 42 (90.5)
	64/ 66 (97.0)
	563/573 (98.3)

	Patients reaching 2 years without modifying initial NA treatment
	442/450 (98.2)
	30/ 35 (85.7)
	50/ 58 (86.2)
	522/543 (96.1)

	Patients reaching 3 years without modifying initial NA treatment
	389/393 (99.0)
	21/ 27 (77.8)
	41/ 47 (87.2)
	451/467 (96.6)

	Abbreviations: NA= nucleoside analogue; ETV= entecavir; LVD= lamivudine; LdT= telbivudine; N=total number of patients;
n/m= number of patients reaching the given time point without modifying initial treatment / number of patients reaching the given time point.






Table 3. Types and reasons of treatment modification in 94 treatment-naïve chronic hepatitis B patients during the 3-year treatment
	Variable
	Initial NA Treatment
	
Total
(N=583)
n (%)

	
	ETV
(N=468)
n (%)
	LVD
(N=48)
n (%)
	LdT
(N=67)
n (%)
	

	Patients modified the initial treatment (1)
	42 (9.0)
	26 (54.2)
	26 (38.8)
	94 (16.1)

	Type of modification (2)
	
	
	
	

	Discontinuation of the initial treatment
	25 (59.5)
	6 (23.1)
	4 (15.4)
	35 (37.2)

	Switch to another treatment (3)
	7 (16.7)
	13 (50.0)
	11 (42.3)
	31 (33.0)

	Type of switch (4)
	
	
	
	

	From ETV to LVD
	0
	0
	0
	0

	From ETV to LdT
	6 (85.7)
	0
	0
	6 (19.4)

	From LVD to ETV
	0
	7 (53.8)
	0
	7 (22.6)

	From LVD to LdT
	0
	3 (23.1)
	0
	3 (9.7)

	From LdT to LVD
	0
	0
	1 (9.1)
	1 (3.2)

	From LdT to ETV
	0
	0
	10 (90.9)
	10 (32.3)

	Addition of another NA
	5 (11.9)
	7 (26.9)
	10 (38.5)
	22 (23.4)

	Dose modification
	5 (11.9)
	0
	0
	5 (5.3)

	Other
	0
	0
	1 (3.8)
	1 (1.1)

	Reason for treatment modification (2)
	
	
	
	

	Clinical reasons
	33 (78.6)
	22 (84.6)
	23 (88.5)
	78 (83.0)

	Virological breakthrough (including antiviral resistance)
	6 (14.3)
	12 (46.2)
	16 (61.5)
	34 (36.2)

	Meeting stopping criteria
	17 (40.5)
	4 (15.4)
	2 (7.7)
	23 (24.5)

	Other clinical reason
	4 (9.5)
	3 (11.5)
	3 (11.5)
	10 (10.6)

	Non-tolerance to the initial NA
	2 (4.8)
	3 (11.5)
	1 (3.8)
	6 (6.4)

	Pregnant issue
	4 (9.5)
	0
	1 (3.8)
	5 (5.3)

	Non-clinical reasons
	4 (9.5)
	1 (3.8)
	0
	5 (5.3)

	Finance consideration
	4 (9.5)
	1 (3.8)
	0
	5 (5.3)

	Other
	5 (11.9)
	3 (11.5)
	3 (11.5)
	11 (11.7)

	Abbreviations: NA= nucleoside analogue; ETV= entecavir; LVD= lamivudine; LdT= telbivudine; N=total number of patients; n=number of observations.
(1) Patients who modified the initial NA treatment during the entire treatment period were included. The percentages were calculated based on all evaluable patients.
(2) The percentages were calculated based on the number of patients who modified the initial NA treatment.
(3) Patients who switched to another NA treatment during the entire treatment period were included. The percentages were calculated based on all evaluable patients.
(4) The percentages were calculated based on the number of patients switching to another NA treatment.





Table 4. Adherence rate in 583 treatment-naïve chronic hepatitis B patients
	Adherence Rate (%)
	Initial NA Treatment
	
Total
(N=583)

	
	ETV
(N=468)
	LVD
(N=48)
	LdT
(N=67)
	

	First Year (0 to Week 48)
	
	
	
	

	n
	468
	48
	67
	583

	Mean±SD
	99.2 ±5.6
	98.3 ±9.3
	78.8 ±37.8
	96.8 ±15.4

	Median
	100.0
	100.0
	99.4
	100.0

	Minimum, Maximum
	54, 118
	53, 117
	0, 109
	0, 118

	Missing (1)
	0
	0
	0
	0

	Adherence group (2)(3)
	
	
	
	

	> 95%
	416 (88.9%)
	40 (83.3%)
	40 (59.7%)
	496 (85.1%)

	> 90% and <= 95%
	30 (6.4%)
	4 (8.3%)
	6 (9.0%)
	40 (6.9%)

	> 80% and <= 90%
	12 (2.6%)
	2 (4.2%)
	4 (6.0%)
	18 (3.1%)

	> 70% and <= 80%
	8 (1.7%)
	1 (2.1%)
	5 (7.5%)
	14 (2.4%)

	> 60% and <= 70%
	0
	0
	0
	0

	> 50% and <= 60%
	2 (0.4%)
	1 (2.1%)
	0
	3 (0.5%)

	<= 50% or Unknown
	0
	0
	12 (17.9%)
	12 (2.1%)

	Second Year (Week 48 to 96)
	
	
	
	

	n
	461
	38
	64
	563

	Mean±SD
	98.2 ±6.8
	98.1 ±7.8
	85.2 ±25.5
	96.8 ±11.5

	Median
	100.0
	100.0
	98.7
	100.0

	Minimum, Maximum
	40, 120
	70, 108
	0, 108
	0, 120

	Missing (1)
	7 (1.5%)
	10 (20.8%)
	3 (4.5%)
	20 (3.4%)

	Adherence group (2) (3)
	
	
	
	

	> 95%
	388 (84.2%)
	32 (84.2 %)
	36 (56.3%)
	456 (81.0%)

	> 90% and <= 95%
	37 (8.0%)
	3 (7.9%)
	6 (9.4%)
	46 (8.2%)

	> 80% and <= 90%
	23 (5.0%)
	1 (2.6%)
	6 (9.4%)
	30 (5.3%)

	> 70% and <= 80%
	7 (1.5%)
	1 (2.6%)
	3 (4.7%)
	11 (2.0%)

	> 60% and <= 70%
	5 (1.1%)
	1 (2.6%)
	3 (4.7%)
	9 (1.6%)

	> 50% and <= 60%
	0
	0
	4 (6.3%)
	4 (0.7%)

	<= 50% or Unknown
	1 (0.2%)
	0
	6 (9.4%)
	7 (1.2%)

	Third Year (Week 96 to 144)
	
	
	
	

	n
	445
	31
	56
	532

	Mean±SD
	97.4 ±8.4
	96.2 ±9.7
	99.1 ±19.8
	97.5 ±10.3

	Median
	100.0
	98.7
	100.0
	100.0

	Minimum, Maximum
	44, 120
	75, 127
	40, 194
	40, 194

	Missing (1)
	23 (4.9%)
	17 (35.4%)
	11 (16.4%)
	51 (8.7%)

	Adherence group (2) (3)
	
	
	
	

	> 95%
	357 (80.2%)
	23 (74.2%)
	41 (73.2%)
	421 (79.1%)

	> 90% and <= 95%
	47 (10.6%)
	3 (9.7%)
	6 (10.7%)
	56 (10.5%)

	> 80% and <= 90%
	20 (4.5%)
	2 (6.5%)
	6 (10.7%)
	28 (5.3%)

	> 70% and <= 80%
	12 (2.7%)
	3 (9.7%)
	2 (3.6%)
	17 (3.2%)

	> 60% and <= 70%
	5 (1.1%)
	0
	0
	5 (0.9%)

	> 50% and <= 60%
	2 (0.4%)
	0
	0
	2 (0.4%)

	<= 50%
	2 (0.4%)
	0
	1 (1.8%)
	3 (0.6%)

	Abbreviations: NA= nucleoside analogue; ETV= entecavir; LVD= lamivudine; LdT= telbivudine; SD= standard deviation; N=total number of patients; n=number of observations.
Adherence rate was defined as percentage of days per year that the patient was on treatment.
(1) The percentages of missing were calculated based on the number of the evaluable patients.
(2) The percentages were calculated based on the number of patients with non-missing adherence rate.
(3) The chi-square test was used to compare the number of patients with adherence rate > 90% vs. rate <= 90%. The results showed that adherence rates in the ETV group were significantly higher than the LVD and LdT group at year 1 and year 2 (both p < 0.0001). At year 3, adherence rate in the ETV group was numerically higher than the other two groups (p = 0.1561).




Figures

Figure 1 Study flow chart
Patients enrolled
Patients completed the 3‑year treatment
Patients did not complete the treatment
Discontinuation of the initial NA treatment
Switch to another NA treatment
Adverse event, comorbid disease
Non-adherence to protocol requirement*
Lost to follow-up
Addition of another NA
Non-tolerance of the initial NA
Dose modification of the initial NA treatment
Other
ETV: 24 (37.5%)	LVD: 6 (17.6%)
LdT: 3 (11.1%)	Total: 33 (26.4%)

ETV: 7 (10.9%)	LVD: 8 (23.5%)
LdT: 8 (29.6%)	Total: 23 (18.4%)
 
ETV: 5 (7.8%)	LVD: 6 (17.6%)
LdT: 7 (25.9%)	Total: 18 (14.4%)
 
ETV: 8 (12.5%)	LVD: 8 (23.5%)
LdT: 1 (3.7%)	Total: 17 (13.6%)
 
ETV: 14 (21.9%)	LVD: 0
LdT: 1 (3.7%)	Total: 15 (12.0%)
 
ETV: 2 (3.1%)	LVD: 3 (8.8%)
LdT: 5 (18.5%)	Total: 10 (8.0%)
 
ETV: 1 (1.6%)	LVD: 3 (8.8%)
LdT: 1 (3.7%)	Total: 5 (4.0%)
 
ETV: 2 (3.1%)	LVD: 0
LdT: 0		Total: 2 (1.6%)
 
ETV: 1 (1.6%)	LVD: 0
LdT: 1 (3.7%)	Total: 2 (1.6%)
 
ETV: 412 (86.6%)	LVD: 22 (39.3%)
LdT: 41 (60.3%)	Total: 475 (79.2%)
 
ETV: 476	
LVD: 56
LdT: 68
Total: 600
ETV: 64 (13.4%)	LVD: 34 (60.7%)
LdT: 27 (39.7%)	Total: 125 (20.8%)
 
ETV = Entecavir
LVD = Lamivudine
LdT = Telbivudine
* Non-adherence is defined as major deviation from the study protocol.
Reasons for withdrawal
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Figure 2. Kaplan-Meier estimations of the time to treatment modification in 583 treatment-naïve chronic hepatitis B patients
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