
  

SUPPORTING METHODS 

 

Obtaining uniform qHBeAg measurements in PEIU/mL 

An extensive protocol has been developed in a previous publication. (23)   Briefly, we initially 

established a conversion factor for cut-off index (COI) and PEIU/mL at standard levels of 

qHBeAg (obtained from the Paul Ehrlich Institute, Langen, Germany).  The COI:PEIU conversion 

factors were different for each assay: 0.330 for the Elecsys and 0.194 for the Architect assay 

(with HBsAg Qualitative II Confirmatory Manual Diluent).   

 

We then took samples among 89 HIV-HBV co-infected patients who did not yet initiate TDF as a 

part of their antiretroviral regimen.  Using the conversion factors above, a linear regression was 

used to compare values from the Elecsys and Architect assays.  The slope of this regression is 

expected to be 1.0, yet it was significantly above that, as determined by the following linear 

relationship: qHBeAgElecsys = 2.688×(qHBeAgArchitect) + 23.029.  All qHBeAg levels from the 

Architect assay were multiplied by 2.688 to render the qHBeAg levels as if they were quantified 

from the Elecsys assay (i.e. forcing the slope between assay measurements to be 1.0).   

 

However, prediction of HBeAg-loss depends on qHBeAg measures near the lower bounds (i.e. 

0-100 PEIU/mL).  The intercept of 23.029 highlights the difference in qHBeAg measured by the 

Elecsys if qHBeAg measured by the Architect assay is 0.  In order to ensure that 0 is measured 

for both assays, another linear regression model was performed on the corrected 



  

measurements without a constant (i.e. forcing the regression through the origin).  The last 

correction factor was determined at 1.020812.   

 

To summarize, all qHBeAg levels from the Elecsys were only multiplied by 0.330, while all 

qHBeAg levels from the Architect were multiplied by 0.194×2.688×1.020812.  All values were 

rounded to the nearest hundredth in order to ensure that differing degrees of precision would 

not influence the results.   

 



  

SUPPORTING RESULTS 

 

Selecting variables for the multivariable model in predicting undetectable HBV-DNA 

 

In the initial model, we decided to include detectable HIV-RNA and not log10 HIV-RNA, not 

include qHBsAg quantification (due to strong collinearity with HBeAg-status), not include AST 

levels (collinear with ALT levels), and give priority over ALT (>35 IU/mL) and HBeAg-positive 

serology during follow-up.  In subsequent models, the following variables were excluded in 

forward-stepwise fashion because they no longer had p-values below the pre-specified 

threshold: cumulative LAM-duration (p=0.719) and cumulative FTC-duration (p=0.335).  Both 

gender and high-HBV endemic zones were not included because their parameter estimates 

were grossly inflated after adjustment, suggesting model overfitting.  

 

Sensitivity analysis matching follow-up on those with low-level and high-level persistent 

viremia 

 

In an initial matching phase, the index group was defined by patients from the LL or HL 

persistent viremia group.  Each patient from the index group was randomly matched 1:5 (4 

times) or 1:6 (11 times) to patients with stabilized-VR group (n=86).  Ten patients were then 

randomly selected from the index group and matched 1:1 to patients with transient persistent 

viremia group (n=10).  In the next phase, follow-up for all matched patients was truncated to ±6 

months to that of the index patient.  



  

  

Since follow-up changed for most patients, we had to reclassify them to their appropriate HBV-

replication profile. Supporting Table 1 compares the original profile distribution to the profile 

distribution after truncated follow-up.  From this table, it is plainly visible that shorter follow-up 

leads towards a higher percentage of patients classified as having persistent viremia, even 

though they ended up having either stabilized-VR or transient-PV.   

 

We then performed analysis similar to what is presented in the article (with Supporting Tables 2 

and 3 corresponding to Tables 2 and 3, respectively).  Since patients with transient-PV were so 

few, they were combined with LL-PV patients.  Note that these analyses allowed us to examine 

certain risk-factors associated with high-level PV (defined mostly at 3 years of TDF) since we 

have more patients in this group.   

 

There are certain consistencies with the tables presented herein and the tables found in the 

manuscript.  First, proportion of HBeAg-positive patients was lower and nadir CD4+ cell counts 

were higher in those with stabilized-VR versus transient-/LL-PV at baseline.  Second, criteria for 

virological response at month 12 and 24 were much higher in patients with stabilized-VR versus 

all other groups.  Lastly, and most importantly, HBeAg/HBsAg-seroconversion only occurred in 

patients with stabilized-VR.   

 



  

Some interesting results were observed.  The association with baseline ALT/AST and persistent 

viremia groups disappeared.  Nevertheless, there was a strong association with hepatic flares 

(judged by median maximum ALT/AST increase) among patients with HL-VP.   



  

SUPPORTING TABLES  

Supporting Table 1. Comparing original HBV profile groups when follow-up is matched to 

those with LL/HL-persistent viremia  

Profile groups After truncated follow-up 
Stabilized-VR Transient PV Low-level PV High-level PV 

O
rig

in
al

  Stabilized-VR 78 0 4 4 
Transient PV 2 4 3 1 
Low-level PV 0 0 11 0 
High-level PV 0 0 0 4 

 
  



  

Supporting Table 2 (corresponding to Table 2). Baseline characteristics of HBV-replication profiles 

(defined with truncated follow-up) 

 

 

Stabilized-VR 
 
(n=80) 

Transient and 
Low-level PV  
(n=22) 

 High-Level PV 
 
 (n=9) 

  
p1  

Demographics      
Gender male/female (% male) 71/9 (88.8) 20/2 (90.9)  8/1 (88.9) ns 
Age years† 42 (37-48) 38 (35-44)  43 (35-45) ns 
BMI kg/m²† 22.5 (20.9-24.0) 22.3 (21.6-23.9)  22.7 (21.3-25.4) ns 
Born in high HBV-endemic zone* 16 (20.0) 2 (9.1)  3 (33.3) ns 
 
HIV characteristics      
AIDS-defining event* 20 (25.0) 9 (40.9)  4 (44.4) ns 
Detectable HIV-RNA* 29 (36.7) 15 (68.2)  5 (55.6) 1 
 HIV-RNA2 log10 copies/mL† 3.23 (2.54-4.32) 4.02 (3.11-4.81)  4.11 (4.05-4.12) ns 
CD4+ cell count per mm3† 405 (331-577) 369 (190-483)  339 (226-487) ns 
Nadir CD4+ cell count per mm3† 236 (142-321) 107 (15-249)  199 (51-365) 1 
Duration of prior cART therapy years† 6.1 (3.5-8.1) 7.7 (5.9-8.6)  7.0 (6.5-7.2) ns 
 
Viral hepatitis characteristics      
Known HBV-infection duration years† 7.5 (3.3-11.9) 9.5 (4.8-11.0)  3.8 (2.8-6.6) ns 
Prior LAM-exposure* 72 (90.0) 21 (95.5)  8 (88.9) ns 
Detectable HBV-DNA* 64 (80.0) 20 (90.9)  8 (88.9) ns 
 HBV-DNA2

 log10 IU/mL† 4.86 (3.15-6.88) 5.92 (2.93-7.22)  6.09 (4.62-6.82) ns 
HBeAg-positive* 49 (61.3) 21 (95.5)  8 (88.9) 1 
 qHBeAg3 PEI U/mL† 531 (126-918) 246 (100-565)  389 (193-1080) ns 
qHBsAg log10 IU/mL†      
 HBeAg+  4.75 (4.31-5.08) 4.60 (4.20-5.07)  4.85 (4.54-5.20) ns 
 HBeAg- 3.40 (2.78-3.61) (3.94)  (3.51)  
ALT IU/L† 45 (31-81) 63 (40-144)  38 (27-70) ns 
AST IU/L† 38 (27-57) 55 (28-74)  36 (28-64) ns 
F3-F4 fibrosis4 [N=91]*  19 (26.0) 3 (16.7)  0 ns 
LAM-resistant mutations [N=78]* 43 (84.3) 17 (89.5)  3 (37.5) 2,3 
Precore mutations [N=80]* 10 (19.2) 6 (28.6)  1 (14.3) ns 

*Number (%) †Median (IQR) 

1 Significance determined using Kruskal-Wallis test for continuous variables and Pearson χ² test or Fisher's Exact test for 
categorical variables.  Significant differences (p<0.05) between HBV-replication profile groups were indicated as follows: 1, 
stabilized-VR and transient-/LL-PV; 2, stabilized-VR and HL-PV; 3, transient-/LL-PV and HL-PV, ns=no significant differences 
between groups.  
2 Among patients with detectable HIV-RNA or HBV-DNA viral loads. 
3 Among HBeAg-positive patients. 
4 Estimated using the noninvasive biochemical Fibrometre® score.  

  



  

Supporting Table 3 (corresponding to Table 3). Clinical and serological characteristics of HBV-

replication profiles (defined with truncated follow-up) during follow-up 

  

 

Stabilized-VR 
 
(n=80) 

Transient and Low-
level PV  
(n=22) 

High-Level PV 
 
 (n=9) 

 
  
p1 

Total follow-up months† 29 (23-39) 33 (19-40) 26 (21-39) ns 
 
HBV-DNA2      
Partial virological response 26 (40.6) 15 (75.0) 5 (62.5) 1 
12-month change (log10 IU/mL)† -3.02 (-4.96, -1.57) -2.22 (-4.26, -1.10) -1.05 (-3.54, -0.40) 2 
VR at 12-months* 45 (70.3) 2 (10.0) 0 1,2 
VR at 24-months* 53 (86.9) 6 (33.3) 0 1,2 
 
HIV-RNA     
Average HIV VL at last visit (copies/mL) 1.79 (1.71-1.95) 1.95 (1.73-2.44) 2.05 (1.70-3.02) ns 
% detectable HIV VLs during follow-up 90.0 (77.8-100.0) 83.3 (50.0-92.3) 33.3 (27.3-100.0) 2,3 
≥70% detectable HIV VLs during follow-up 66 (83.5) 13 (59.1) 3 (33.3) 1,2 
 
qHBeAg3     
12-month change (PEI U/mL)† -355 (-696, -68) -161 (-229, -10)  -229 (-619, 130) 1 
12-month change >1.0 log10* 14 (28.6) 3 (14.8) 1 (12.5) ns 
Maximum change (log10 PEI U/mL) † -1.33 (-2.55, -0.79) -0.93 (-1.36, -0.28) -0.79 (-1.37, 0.05) 1,2 
 
qHBsAg     
12-month change (log10 IU/mL)† -0.34 (-0.81, -0.10) -0.27 (-0.42, -0.14) -0.10 (-0.42, 0.16) ns 
12-month change >1.0 log10* 17 (21.3) 3 (13.6) 1 (11.1) ns 
Maximum change (log10 IU/mL)† -0.68 (-1.38, -0.24) -0.63 (-1.01, -0.24) -0.16 (-1.13, -0.10) ns 
     
Serological response4     
HBeAg-loss3* 14 (28.6) 0 0 1 
HBeAg-seroconversion3* 3 (6.1) 0 0 ns 
HBsAg-loss* 3 (3.8) 0 0 ns 
     
ALT     
Maximum decrease5 (IU/mL)† -14 (-51, -4) -32 (-54, -7) -8 (-25, 0) ns 
Maximum increase5 (IU/mL)† 3 (0, 28) 5 (0, 25) 70 (16, 163) 2, 3 
Last follow-up visit (IU/mL)† 32 (23-47) 36 (24-64) 43 (34-56) 2 

*Number (%) †Median (IQR) 

1 Significance determined using Kruskal-Wallis test for continuous variables and Pearson χ² test or Fisher's Exact test for 
categorical variables.  Significant differences (p<0.05) between HBV-replication profile groups were indicated as follows: 1, 
stabilized-VR and transient-/LL-PV; 2, stabilized-VR and HL-PV; 3, transient-/LL-PV and HL-PV, ns=no significant differences 
between groups.  
2 Among patients with detectable HBV-DNA. 
3 Among HBeAg-positive patients.  
4 Determined at the end of follow-up.  Two patients had lost HBeAg but later reconverted back to HBeAg-positive 
serology.   
5 From baseline. 



  

Supporting Figure 1. Virological and serological quantification during suboptimal response 
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Serum HBV-DNA and hepatitis B surface antigen quantification (qHBsAg) are given for each 

patient at around the time of bout of HBV-DNA replication for those with transient persistent 

viremia.   
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