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Table S1. Terms and definitions. 

Term Definition Ref. S 

LC 1. Time: LC was diagnosed before or within the first 3 years 

of ETV treatment. 

2. Diagnosis: liver biopsy, imaging examinations [abdominal 

sonography, CT, or MRI], or clinical findings of portal 

hypertension (esophageal or cardiac varices by 

oesophagogastroduodenoscopy). 

[1,2] 

HCC 1. Time: HCC was diagnosed before or within the first half of 

a year of ETV treatment. 

2. Diagnosis: histological examination (liver biopsy or 

surgery) or dynamic image studies (CT or MRI). 

[2,3] 

New HCC 1. Time: new HCC was diagnosed after half a year of ETV 

treatment in patients without a history of HCC. 

2. Diagnosis: histological examination (liver biopsy or 

surgery) or dynamic image studies (CT or MRI). 

[2] 

Virological 

response 

1. Time: the data have been evaluated during the entire 

follow-up period. 

2. Diagnosis: the point at which serum HBV DNA level 

became undetectable (< 60 IU/mL) during treatment. 

[2,4,5] 

Virological 

breakthrough 

1. Time: the data have been evaluated during the entire 

follow-up period. 

2. Diagnosis: an increase in HBV DNA level of > 1 log10 

IU/mL compared to the lowest value. 

[4,5] 

HBeAg 

seroclearance 

1. Time: the data have been evaluated during the entire 

follow-up period. 

2. Diagnosis: a loss of detectable HBeAg 

[2,4,5] 

HBeAg 

seroconversion 

1. Time: the data have been evaluated during the entire 

follow-up period. 

2. Diagnosis: a loss of detectable HBeAg and occurrence of 

anti-HBe 

[2,4,5] 

T2DM 1. Time: the data or information was based on, but not 

limited to, the active surveillance period (i.e. within the first 3 

years of ETV treatment). Because the actual time of T2DM 

onset was often imperceptible, we included the data or 

information during the entire follow-up period and reported 

the time of diagnosis in Supplemental Table 2.  

2. Diagnosis: (1) a known history of diabetes or current use of 

antidiabetic medications, or (2) fasting glucose ≥ 126 mg/dL, 

or (3) hemoglobin A1C ≥ 6.5%, or (4) a random plasma 

glucose ≥ 200 mg/dL and classic symptoms of 

hyperglycaemia or hyperglycaemic crisis. 

3. Oral glucose tolerance test was not performed in this 

retrospective study.  

[6] 

Prediabetes 1. Time: the data or information was based on, but not 

limited to, the active surveillance period. Because the actual 

time of prediabetes onset was often imperceptible, we 

included the data or information during the entire follow-up 

[6] 
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period and reported the time of diagnosis in Supplemental 

Table 2. 

2. Diagnosis: fasting glucose levels of 100-125 mg/dL or 

hemoglobin A1C of 5.7–6.4%.  

3. If the patient had two separate events of impaired fasting 

glucose or the range of hemoglobin A1C (5.7–6.4%), we 

confirmed the diagnosis. 

Dyslipidemia 1. Time: the diagnosis was only based on the data or 

information within the active surveillance period. 

2. Diagnosis: “diabetic dyslipidemia” was defined as (1) 

current use of lipid-lowering drug therapy, or (2) 

hyperlipidemia (low-density lipoprotein cholesterol ≥ 130 

mg/dL), or (3) hypertriglyceridemia (triglycerides ≥ 150 

mg/dL). In a subject without use of any lipid-lowering drug, 

we confirmed the diagnosis when the patient had two 

separate events of either hyperlipidemia or 

hypertriglyceridemia. 

3. High-density lipoprotein cholesterol was not available in 

this retrospective cohort. 

[7] 

CKD 1. Time: the diagnosis was only based on the data or 

information within the active surveillance period.  

2. Diagnosis: CKD was defined as abnormalities of kidney 

structure or function that was present for >3 months and was 

classified based on GFR category (stage 1 to 5). We excluded 

the patients with CKD stage 5 in this study. Therefore, the 

patients had either “no CKD or CKD stage 1” or “CKD stage 

2, 3, or 4”. 

4. We reviewed the charts to exclude possible acute changes 

of the renal function. 

[8] 

Anemia 1. Time: the diagnosis was only based on the data or 

information within the active surveillance period. 

2. Diagnosis: anemia was defined as hemoglobin < 12g/L in 

non-pregnant women and < 13 g/L in men. 

3. We reviewed the charts to exclude possible acute changes, 

such as bleeding or major trauma. 

[9] 

Advanced fatty 

liver 

1. Time: the diagnosis was only based on the data or 

information within the active surveillance period. 

2. Diagnosis: advanced fatty liver was according to fatty liver 

echogenicity, and the severity of fatty liver echogenicity was 

graded as grade 0 to 3 (none, mild, moderate, and severe). 

We considered the moderate or severe fatty liver 

echogenicity as advanced fatty liver. 

3. The abdominal ultrasonography was conducted by an 

independent radiologist or hepatologist every 3 to 6 months. 

We retrospectively evaluated the formal reports and the 

images for confirmation. 

[10] 

FIB-4 1. Time: the diagnosis based only on the data within the first 

year of the enrolment; we excluded the patients for FIB-4 

analysis, if the data of platelet was missing. 

2. The FIB-4 scores were calculated according to the equation: 

FIB-4 = age (years) × AST (U/L) ⁄ {platelet counts (109/L) × 

[ALT (U/L)]1/2}. 

[11,12] 
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NOTE. Active surveillance period: within the first 3 years of ETV treatment. 

Abbreviations: ALT, alanine aminotransferase; Anti-HBe, anti-hepatitis B e antigen antibody; AST, 

aspartate aminotransferase; CKD, chronic kidney disease; CT, computed tomography; ETV, entecavir; 

FIB-4, fibrosis-4 index; GFR, glomerular filtration rate; HBeAg, hepatitis B e antigen; HBV, hepatitis B 

virus; HCC, hepatocellular carcinoma; IFG, impaired fasting glucose; LC, liver cirrhosis; MRI, 

magnetic resonance imaging; T2DM, type 2 diabetes mellitus. 

 

Table S2. Clinical events occurred during long-term entecavir therapy. 

Term 
Patient 

number 
Percentage (n/N) Time (years) 

Prediabetes (during the study period) 7 17.9% (7/39b) 1.61 (0.84–3.40) 

T2DM (during the study period) 9 23.1% (9/39b) 2.09 (1.00–4.86) 

Virological breakthrougha 9 6.4% (9/140) n/a 

Virological response 125 89.3% (125/140) 0.51 (0.25–0.96) 

HBeAg clearance 23 52.3% (23/44c) 2.62 (0.70–3.79) 

HBeAg seroconversion 15 34.1% (15/44c) 3.21 (0.51–3.88) 

New HCC 8 6.6% (8/122d) 6.75 (5.84–8.07) 

NOTE. Time (years) is expressed as the median (interquartile range). No new liver cirrhosis was 

diagnosed during the entire study. 

aNine patients (6.4%) suffered from transient virological breakthrough once or twice separately, which 

subsided spontaneously only with close surveillance. 

bThirty-nine patients were diagnosed as having prediabetes or T2DM. When entecavir therapy 

initiated, 5 (12.8%) patients with prediabetes and 18 (46.2%) patients with T2DM were documented. 

cForty-four patients were HBeAg positive at baseline. 

dRegarding the occurrence of new HCC, we excluded 18 patients who had HCC at baseline in the 

denominator. 

Abbreviations: HBeAg, hepatitis B e antigen; HCC, hepatocellular carcinoma; T2DM, diabetes 

mellitus. 

 

Table S3. Bivariate linear mixed effect models for predicting HBsAg during the 2nd to 10th years, 

with regard to each variable and their interaction with time. 

Baseline variables 

Bivariate analysis (each variable and the terms) 

Estimate of 

coefficient 

Standard 

error 
P value 

Age (year) −0.03 0.01 0.0002 

Time (year) −0.29 0.04 <0.0001 

Time  Age (year) 0.004 0.001 <0.0001 
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Intercept 4.44 0.35 <0.0001 

Sex (female vs. male a) 0.09 0.17 0.61 

Time (year) −0.12 0.01 <0.0001 

Time  Sex (female vs. male a) 0.02 0.02 0.15 

Intercept 3.12 0.10 <0.0001 

Cirrhosis (yes vs. no a) −0.32 0.16 0.06 

Time (year) −0.12 0.01 <0.0001 

Time  Cirrhosis (yes vs. no a) 0.02 0.02 0.12 

Intercept 3.26 0.10 <0.0001 

HCC (yes vs. no a) −0.28 0.23 0.24 

Time (year) −0.12 0.01 <0.0001 

Time  HCC (yes vs. no a) 0.001 0.021 0.97 

Intercept 3.19 0.08 <0.0001 

HBeAg (positive vs. negative a) 0.66 0.16 <0.0001 

Time (year) −0.11 0.01 <0.0001 

Time  HBeAg (positive vs. negative a) −0.02 0.02 0.19 

Intercept 2.94 0.09 <0.0001 

HBV genotype (C vs. B a) 0.49 0.16 0.003 

Time (year) −0.12 0.01 <0.0001 

Time  HBV genotype (C vs. B a) 0.01 0.02 0.66 

Intercept 2.97 0.11 <0.0001 

HBV DNA (log IU/mL) 0.17 0.04 0.0001 

Time (year) −0.12 0.02 <0.0001 

Time  HBV DNA (log IU/mL) 0.002 0.004 0.69 

Intercept 2.17 0.26 <0.0001 

HBsAg (log IU/mL) 0.59 0.08 <0.0001 

Time (year) −0.11 0.03 0.0002 

Time  HBsAg (log IU/mL) −0.0004 0.0092 0.96 

Intercept 1.26 0.28 <0.0001 

ALT ( ULN): 2 vs. 2 a −0.10 0.16 0.55 

Time (year) −0.12 0.01 <0.0001 



J. Clin. Med. 2019, 8, x FOR PEER REVIEW 5 of 10 

 

Time  ALT ( ULN): 2 vs. 2 a 0.02 0.02 0.27 

Intercept 3.19 0.10 <0.0001 

Anemia (yes vs. no a) −0.37 0.21 0.08 

Time (year) −0.12 0.01 <0.0001 

Time  Anemia (yes vs. no a) 0.02 0.02 0.31 

Intercept 3.21 0.08 <0.0001 

CKD stage 2-4 (yes vs. no a) −0.09 0.18 0.61 

Time (year) −0.11 0.01 <0.0001 

Time  CKD stage 2-4 (yes vs. no a) −0.03 0.02 0.11 

Intercept 3.17 0.09 <0.0001 

Prediabetes or T2DM (yes vs. no a) −0.27 0.17 0.13 

Time (year) −0.14 0.01 <0.0001 

Time  Prediabetes or T2DM (yes vs. no a) 0.06 0.02 <0.0001 

Intercept 3.23 0.09 <0.0001 

Dyslipidemia (yes vs. no a) 0.12 0.16 0.46 

Time (year) −0.11 0.01 <0.0001 

Time  Dyslipidemia (yes vs. no a) −0.01 0.02 0.36 

Intercept 3.10 0.11 <0.0001 

Advanced fatty liver (yes vs. no a) −0.27 0.20 0.18 

Time (year) −0.10 0.01 <0.0001 

Time  Advanced fatty liver (yes vs. no a) −0.07 0.02 0.0002 

Intercept 3.18 0.08 <0.0001 

NOTE. Bolded P values represent < 0.05, except for items that are all significant, namely, time (year) and 

intercept. 

a The latter value was taken as reference. 

Abbreviations: ALT, alanine aminotransferase; CKD, chronic kidney disease; HBsAg, hepatitis B surface 

antigen; HCC, hepatocellular carcinoma; T2DM, diabetes mellitus; ULN, upper limit of normal 
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Table S4. Levels of the different cytokines/chemokines in this study and other clinical scenarios, including healthy controls, diabetic patients, and patients with sepsis. 

 

CHB on ETV 

without 

prediabetes or 

type 2 DM 

(6th year) 

CHB on ETV 

with 

prediabetes or 

type 2 DM 

(6th year) 

Healthy 

control 

Healthy 

control 

Healthy 

control 

Healthy 

control 

Type 2 

DM 
SFTS 

Sepsis 

(survivor) 

Sepsis 

(non-

survivor) 

Supplemental 

reference 
- - [13] [14] [15] [16] [13] [14] [17]  [17] 

Patient number 42 21 23 38 37 66 25 50 31 29 

Numeric 

expression 

Median 

(IQR) 

Median 

(IQR) 

Median 

(IQR) 

Median 

(IQR) 

Median 

(Range)a 
Median (Range)b 

Median 

(IQR) 

Median 

(IQR) 
Median (IQR) 

Median  

(IQR) 

IP-10 
134.61 

(94.30–176.84) 

174.26 

(156.12–200.77) 

18.12 

(15.2–27.1) 

65.1 

(37.6–168.5) 

10.6 

(0.0–49.2) 

32.24 

(5.90–637.00) 

30.8  

(23.0–

149.6) 

2718.7  

(1389.9–

5278.9) 

NA NA 

IFN-γ 
7.86 

(3.01–13.55) 

4.82 

(3.42–10.27) 

4.12 

(0.001–12.6) 

2.2 

(1.7–2.6) 

0.0  

(0.0–20.3) 

8.68 

(0.60–124.00) 

12.03  

(7.1–19.3) 

10.8  

(4.6–34.5) 

12.34  

(0.00–91.69) 

28.71  

(0.00–122.94) 

TGF-β1 

5704.12 

(4553.30–

7030.16) 

5297.83 

(4079.52–

6514.09) 

NA NA NA NA NA NA NA NA 

IL-1α 
0.00 

(0.00–0.00) 

0.00 

(0.00–0.05) 

3.49 

(2.45–5.2) 
NA NA 

0.00 

(0.40–1.40) 

11.33  

(3.6–24.9) 
NA NA NA 

IL-1β NA NA 
16.47 

(11.4–30.3) 
NA 

12.1 

(0.0–46.6) 

0.00 

(0.02–0.70) 

48.98  

(33.8–76.6) 
NA 

0.39  

(0.00–3.04) 

1.30  

(0.22–7.21) 

IL-4 
0.00  

(0.00–0.36) 

0.00 

(0.00–0.18) 

7.09 

(2.3–20.6) 
NA 

33.6 

(22.0–53.0) 

0.00 

(0.01–3.00) 

29.63 

(15.3–78.5) 
NA 

0.00 

(0.00–0.03) 

0.84 

(0.00–26.28) 

IL-6 
1.55 

(0.70–2.61) 

1.73 

(1.29–3.49) 

8.43 

(0.44–21.18) 

4.0  

(3.3–6.6) 

0.0 

(0.0–19.0) 

0.00 

(0.02–9.00) 

239.41  

(31–1018) 

28.1 

(10.7–

70.5) 

1957.77 

(971.92–

6295.47) 

6254.96 

(2446.01–

15972.40) 

IL-10 
0.77 

(0.00–1.24) 

1.03 

(0.24–1.62) 

2.74 

(1.89–5.29) 

1.0 

(0.8–1.7) 

0.0 

(0.0–0.0) 

0.00 

(0.10–2.00) 

9.6 

(4.62–

16.27) 

1228.4 

(88.8–

3960.9) 

9.70 

(2.00–40.89) 

26.92 

(5.29–96.58) 

IL-12 NA NA NA NA 

76.2 

(44.0–

118.8) 

NA NA NA 
1.09 

(0.00–40.89) 

1.04 

(0.00–6.79) 
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IL-12p70 
0.00 

(0.00–0.61) 

0.00 

(0.00–0.21) 

12.03 

(6.7–15.4) 
NA NA 

0.00 

(0.10–6.00) 

22.92 

(16.4–30.8) 
NA NA NA 

IL-17 NA NA NA NA 
22.8 

(0.0–71.3) 

0.00 

(0.22–31.00) 
NA NA 

0.00 

(0.00–0.00) 

0.00 

(0.00–0.00) 

IL-17A 
0.00 

(0.00–0.67) 

0.00 

(0.00–0.58) 

0.001 

(0.001–0.97) 
NA NA NA 

4.11 

(1.05–8.47) 
NA NA NA 

IL-21 
0.00 

(0.00–0.00) 

0.00 

(0.00–19.13) 
NA NA NA NA NA NA NA NA 

NOTE. 
aIn the supplemental reference [15], the range referred to minial and maximal values. 

bIn the supplemental reference [16], the range referred to values that were observed in extrapolated data. 

Abbreviations: CHB, chronic hepatitis B; DM, diabetes mellitus; ETV, entecavir; IFN, interferon; IL, interleukin; IP-10, interferon--inducible protein of 10 kDa; IQR, interquartile range; 

NA, not available; SFTS, severe fever with thrombocytopenia syndrome; TGF, transforming growth factor. 
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Figure S1. Comparison of IP-10 levels between the groups categorized by with or without prediabetes 

or T2DM. The lines indicate the median with the interquartile range. IP-10, interferon--inducible 

protein of 10 kDa; T2DM, type 2 diabetes mellitus. 

 

Figure S2. A theoretical hypothesis of two conditions. From (A) to (C), the combination of the immune 

response and entecavir suppressed but did not eradicate HBV; therefore, serum HBsAg levels 

decreased steadily but slowly. (D) When IR occurs, it promotes hepatic fatty changes and disturbs the 
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immune function, which is evident from elevated IP-10 levels; meanwhile, IR hindered the HBsAg 

decline (panel C and D compared). From (E) to (F), the IR is sustained and the advanced fatty liver 

occurs. Furthermore, an inflammation-prone immune system promoted fibrosis, as evidenced from 

the elevated fibrosis-4 index. Once the liver parenchyma, where HBV resides, shrinks significantly, 

the downswing of HBsAg accelerates again. The events in panels D, E, and F could occur 

simultaneously. HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; IP-10, interferon--

inducible protein of 10 kDa; IR, insulin resistance. 
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