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Abstract
Following treatment of hepatitis B virus (HBV) infection with nucleos(t)ide reverse transcriptase
inhibitors (NRTIs) there is a biphasic clearance of HBV, similar to that seen following treatment
of HIV-1 and hepatitis C virus. Little is known about the impact of combination NRTIs and HIV-1
co-infection on HBV viral kinetic parameters following the initiation of HBV-active highly active
antiretroviral therapy (HAART). HIV-1-HBV co-infected patients (n=21) were enrolled in a viral
kinetics sub-study of the Tenofovir in HIV-1-HBV Coinfection study (TICO). TICO was a
randomized (1:1:1) trial of tenofovir disoproxil fumarate (TDF, 300mg) vs lamivudine (LMV,
300mg) vs TDF/LMV within an efavirenz based HAART regimen initiated in HIV-1-HBV co-
infected antiretroviral naïve individuals in Thailand. HBV DNA was measured frequently over the
first 56 days. To fit the viral load data, we used a model of HBV kinetics that allows the
estimation of treatment effectiveness, viral clearance and infected cell loss. We observed a
biphasic decline in HBV DNA in almost all patients. We did not observe any significant
differences in HBV viral dynamic parameters between the three treatments groups. Overall,
median (IQR) HBV treatment effectiveness was 98% (95%–99%), median HBV virion half-life
was 1.2 days (0.5–1.4 days), and median infected cell half-life was 7.9 days (6.3–11.0 days).
When we compared HBeAg-positive and HBeAg-negative individuals, we found a significantly
longer infected cell half-life in HBeAg-positive individuals (6.2 vs. 9.0 days, p=0.02). Conclusion:
HBV viral dynamic parameters are similar following anti-HBV NRTI monotherapy and dual
combination therapy in the setting of HIV-1-HBV coinfection. HIV-1 co-infection has minimal
effect on HBV viral dynamics, even in the setting of advanced HIV-1-related immunosuppression.
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Introduction
Co-infection with HIV-1 alters the natural history of chronic hepatitis B virus (HBV)
infection with higher serum HBV DNA, lower alanine aminotransferase (ALT) levels and
higher rates of cirrhosis, particularly in those with low CD4+ T cell counts (1,2). Liver-
related mortality has now become the leading cause of non-AIDS related death and a
significant proportion of this is attributed to co-infection with HBV or hepatitis C virus
(HCV) (3).

The treatment of HBV infection has significantly improved with the introduction of
nucleoside analogues such as lamivudine (LMV) and entecavir and the nucleotide analogues
adefovir dipivoxil and tenofovir disoproxil fumarate (TDF) (4–7). Although LMV can
suppress HBV DNA (4,8–10), the prevalence of antiviral resistance increases with time and
overall is higher in HIV-1-HBV co-infected individuals (4,11–14). LMV and TDF are
commonly used in combination as a component of highly active antiretroviral therapy
(HAART) for the treatment of HIV-1-HBV co-infection, however, it is unknown if TDF in
combination with LMV is superior to the use of TDF alone (15,16).

The availability of potent antiviral drugs for the treatment of viral diseases and the ability to
accurately quantify viral load in vivo, has facilitated the mathematical analysis of the
dynamics of HIV-1, HBV, HCV and simian immunodeficiency virus (SIV). Studies of HBV
viral dynamics have demonstrated a biphasic clearance of HBV DNA with an initial rapid
first phase decline representing clearance of free virions and a slower second phase
representing clearance of infected hepatocytes (17–19,20). These modeling studies also
allowed an estimation of the effectiveness of treatment in stopping viral production .
However, little is known about the impact of HIV-1 infection on HBV viral dynamics
following initiation of HBV-active HAART. HIV-1 co-infection may reduce HBV-specific
T cell activity and therefore reduce clearance of infected hepatocytes (21,22). Alternatively,
HIV-1 and HBV may be cleared by similar mechanisms and therefore compete for clearance
by the reticuloendothelial system which could significantly change the first phase decay of
HBV. Recent data on HCV viral dynamics in HIV-1-HCV co-infected individuals treated
with interferon demonstrated that the HCV virion half-life was longer in HIV-1-HCV co-
infected individuals compared with HCV mono-infected individuals (23,24).

We therefore aimed to examine the HBV viral dynamic parameters in treatment naïve
HIV-1-HBV co-infected individuals who initiated HBV-active HAART as part of a
randomized, prospective clinical study. In addition, we aimed to determine the effect of
combination anti-HBV treatment on HBV DNA decay and treatment effectiveness.

Methods
Subjects

The Tenofovir in HIV-1-HBV Coinfection study (TICO) was a randomized (1:1:1) trial of
TDF (300mg/day) and zidovudine (AZT 250mg bid) vs LMV (300 mg/day) and AZT vs
TDF/LMV within an efavirenz (EFV) based HAART regimen initiated in antiretroviral
naïve HIV-1-HBV co-infected individuals in Thailand (25). Inclusion criteria included
informed consent; documented HIV-1 infection by ELISA; age > 18 years; HBV DNA > 2 ×
105 IU/ml at screening; HBV surface antigen (HBsAg) positive for > 6 months; ALT < 10 ×
upper limit of normal; Creatinine < 2.0mg/dl; Platelet count ≥ 50,000/mm3; HCV antibody
negative. Patients were not tested for Hepatitis delta virus. Exclusion criteria included prior
treatment with LMV, TDF, adefovir dipivoxil therapy or anti-HIV-1 therapy; active
opportunistic infection; concurrent malignancy requiring cytotoxic chemotherapy; or Child’s
C cirrhosis. Twenty one HIV-1-HBV co-infected individuals were enrolled in a viral
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kinetics sub-study. All subjects gave informed written consent and the study was approved
by the relevant institutional review boards in Thailand and Australia. HBV DNA was
measured at treatment initiation, days 1, 2, 3, 7, 10, 14, 17, 21, 28, 42, and 56. The baseline
characteristics according to treatment arm are summarised in Table 1.

HBV DNA and HIV-1 RNA quantification
HBV DNA was measured using both the bDNA assay (Bayer, Tarrytown, NJ; lower limit of
detection, LLOD, 357 IU/ml) and COBAS Taqman assay (Roche, Branchburg, NJ; LLOD
15 IU/ml). HIV-1 RNA was quantified using the COBAS Amplicor assay (Roche; LLOD 50
copies/ml). HBV genotype was determined by PCR and sequencing of the polymerase gene
as previously described (26)

Liver biopsies
Liver biopsies were performed prior to initiation of HBV-active HAART and after 48 weeks
of therapy. A 5mm core was snap frozen in liquid nitrogen. Total liver HBV DNA and
covalently closed circular (ccc)DNA was quantified by real-time PCR as previously
described (27).

Description of the model
To fit the HBV DNA data, we used our previously published model of HBV kinetics that
allows the estimation of treatment effectiveness, viral clearance and infected cell loss (19).
Briefly, we modeled the dynamics of infected cells (I) and free virions (V), following the
standard principles of viral dynamics modeling (19,28). The solution of our model predicts
the evolution of HBV DNA over time – V(t) – as:

where λ1, λ2 are given by ½(c+δ+θ) and ½(c+δ-θ), respectively, and

. Here c is the free virus clearance rate, δ is the infected cell
loss rate, ϵ is the effectiveness of treatment in preventing viral production and η=0.5
corresponds to any effect of drug in reducing viral infection of uninfected hepatocytes (see
(19) for a full discussion of this model). We defined the drug effictiveness, ϵ, such that the
virion production rate under therapy is (1 - ϵ)p. Therefore, a drug that has 100%
effectiveness (ϵ = 1) results in complete suppression of new virion production; while a drug
with effectiveness of 98% (ϵ = 0.98) results in suppression of new virion production to 2%
of the original value. We note that this concept is different from clinical efficacy defined in
terms of response rates over long periods of treatment. The parameter τ is a delay,
corresponding to the time it takes between the initiation of drug treatment and its effect in
reducing HBV DNA (eg. pharmacokinetic delays). The solution is valid for t > τ. For t < τ,
the solution is V(t)=V0, where V0 is the initial HBV DNA.

Statistical methods
The model was fitted to the data using non-linear least squares regression to find the
parameters that best describe the data. From the fits we obtain the parameters, δ, c, ϵ and τ.
From these we calculate the infected cell and virion half-lives (t½), given by ln(2)/δ and
ln(2)/c, respectively, where the natural logarithm of 2, ln(2)≈0.693. The nonparametric
Kruskal-Wallis was used to compare differences between the treatment groups. The
Wilcoxon rank test was used to compare HBeAg-positive and HBeAg-negative disease . The
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nonparametric Spearman test was used to assess the correlation between continuous
variables. Nominal values were compared by the Fisher’s Exact test if the sample contained
a sub-population that was less than 4. Significance was assessed at the α=0.05 level.

Results
Baseline patient characteristics

This viral kinetics sub-study included seven individuals in each of three treatment arms:
TDF vs. LMV vs. TDF/LMV, within EFV-containing HAART regimens. As shown in Table
1, baseline characteristics were similar across treatment arms. Both HBeAg positive (n=13;
62%) and HBeAg-negative (n=8; 38%) individuals were included in the viral kinetic
substudy. The majority of individuals were infected with genotype C virus (n=15; 66%). The
remainder were genotype B (n=5) and genotype G (n=1). At baseline, overall median
(interquartile range (IQR)) HBV DNA was 2.0×108 (0.22–34×108) IU/ml, median HIV-1
RNA was 4.8×104 (2.2–13×105) copies/ml, median CD4+ T-cell count was 39 (15–204)
cells/µl, and median ALT was 59 (30–102) IU/ml.

Biphasic decay in HBV DNA following HBV-active HAART
We observed a biphasic decline in HBV DNA in most individuals during the first 8 weeks of
treatment (n=19; see Figure 1). In two individuals, P5 and P17 (both on combination LMV/
TDF), no second phase decay was observed and the HBV DNA stayed at 500 and 250 IU/
ml, respectively, over several weeks. Neither of these individuals had virus with sequence
changes in HBV polymerase consistent with drug resistance (data not shown). In one other
individual, P30 (on LMV), HBV DNA increased at day 56 of treatment. This was thought to
be due to non-compliance as HBV DNA remained elevated until week 24, when the patient
was lost to follow up. Again, no mutations were identified in the HBV polymerase in virus
from this patient at day 56. Despite the late increase in HBV DNA in P30, we were able to
fit the model in all the individuals (Figure 1). Indeed, the early decay (prior to 56 days) in
P30 followed a very typical pattern, and the parameters obtained were similar to those of the
other patients. Thus, we kept this patient in all analyses.

Relationship of HBV viral dynamic parameters, treatment and immunosuppression
The HBV viral dynamic parameters are summarised in Table 1. We did not observe any
differences in HBV dynamic parameters between the three treatments groups. The treatment
effectiveness for LMV, TDF and LMV/TDF was 97%, 98% and 97% respectively (p=0.8).
Overall, median (IQR) HBV treatment effectiveness was 97% (95%–99%), median HBV
virion half-life was 1.2 days (0.5–1.4 days), and median infected cell half-life was 7.9 days
(6.3–11 days) with no differences amongst the 3 treatment arms (p=0.84, 0.61 and 0.36
respectively). There was significant inter-patient variability within each treatment group. By
week 12, the overall median drop in HBV DNA from baseline was 4.3 log IU/ml (3.3 – 5.3
log IU/ml), again with no difference between treatment arms (p=0.32). Moreover, there was
no association between the viral dynamic parameters, including infected cell loss rate, and
baseline HBV DNA, ALT, CD4+ T-cell count; HIV-1 RNA or BMI.

Because HBeAg status has been associated with a potentially impaired immune response
(29,30) we compared the two groups (HBeAg-positive (n=13) vs. HBeAg-negative (n=8))
for the different parameters. There were no differences in any of the baseline parameters
(median): CD4+ T-cell (95 vs. 22 cells/µl, for HBeAg-negative vs. HBeAg-positive,
respectively, p=0.17); ALT (85 vs. 44 IU/ml, p=0.10); HIV-1 RNA (4.6 vs. 4.7 log10copies/
ml; p=0.92); not even in baseline HBV DNA (8.5 vs. 8.3 log10 copies/mL, p>0.99), which is
often higher in HBeAg-positive individuals. However, we did find a difference in infected
cell half-life, which was longer in HBeAg-positive individuals (6.2 vs. 9.0 days, p=0.02).
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Liver biopsies and kinetic parameters
In five of the subjects (P27, P35, P37, P38, and P39) two liver biopsies were conducted, at
baseline and at 48 weeks post-therapy. In two additional subjects (P19, P25) a liver biopsy
was obtained at baseline only, whereas in 7 other individuals (P3, P5, P6, P7, P9, P14, P21)
biopsy was performed only at 48 weeks. The median (IQR) cccDNA and total liver HBV
DNA was 0.45 (0.25 – 1.1) and 11 (1.2 – 26) copies per genome equivalent (GEq) at
baseline (n=7) and these dropped to 0.08 (0.03 – 0.28) and 0.74 (0.22 – 1.3) at 48 weeks
post-therapy (n=12) respectively. We found no correlations between the drop in cccDNA per
GEq or the drop in total liver HBV DNA per GEq and the loss rate of infected cells, nor any
correlation between baseline levels of those quantities and δ.

Comparison of viral dynamic parameters between HBeAg positive HBV mono-infected and
HIV-1-HBV co-infected individuals

We compared HBV viral dynamic parameters in our HBeAg positive HIV-1-HBV co-
infected individuals with HBV mono-infection using historical data obtained by us and
others following NRTI in HBV mono-infection (Figure 2). Using kinetic historical data on
43 HBeAg-positive individuals (19,20,31,32), treated with either LMV, a combination of
LMV and famciclovir, adefovir or entecavir we did not find a difference in HBV virion
clearance or infected cell loss rates – median half-life of virus: 1. 2 days HIV-1-HBV co-
infected vs. 0.8 days HBV-infected (p=0.11, n=43 for historical data); median half-life of
infected cells: 9 days HIV-1-HBV co-infected vs. 13 days HBV-infected (p=0.17, n=31 for
historical data).

Discussion
This is the first randomized study to examine HBV viral dynamics in HIV-1-HBV co-
infected individuals naïve to treatment for HBV and HIV-1. Following HBV-active
HAART, we found a biphasic decline in HBV DNA in HIV-1-HBV co-infected individuals.
In addition, we surprisingly found no difference in effectiveness, first or second phase decay
between the three treatment arms. In addition, clearance of HBV free virions and infected
hepatocytes was not dependent on the degree of HIV-1-related immunosuppression. Rather
clearance of infected hepatocytes was slower in HBeAg-positive individuals. Finally, we
found similar first and second phase decay rates of HBV in HIV-1-HBV co-infection to that
previously reported by us and others in HBV mono-infection. These results suggest that
HBV viral dynamic parameters are similar following anti-HBV NRTI monotherapy and
combination therapy in the setting of HIV-1-HBV co-infection.

We were surprised to not find any differences in effectiveness between LMV, TDF or the
combination LMV /TDF. These findings are, however, entirely consistent with the findings
of the parent study TICO where there was no significant difference between the treatment
arms in relation to the primary endpoint of mean area under curve HBV DNA decline over
48 weeks (25). There was, however, a significantly higher proportion of patients with HBV
DNA above 1,000 copies/ml at week 48 in the LMV only arm and the only cases of viral
rebound and HBV resistance were seen in this arm. Therefore, the benefit of TDF is likely to
be related to protection against viral breakthrough or rebound due to a high genetic barrier to
resistance rather than greater antiviral effectiveness per se (33–36). Another recent
randomized study of HBeAg-positive individuals (n=115) that compared LMV with LMV
and adefovir also showed no difference in the time-weighted average change in HBV DNA
in the first 16 weeks however this study was only performed in HIV-negative individuals
(37).
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Prior viral kinetic studies of combination anti-HBV therapy have only been evaluated in
HBV mono-infection. In these studies, LMV was used at the recommended but lower anti-
HBV dose of 100mg/day (here we used 300mg/day). Most previous viral kinetic studies
showed superior effectiveness of combination therapy to monotherapy, including LMV and
famciclovir compared with LMV alone (19) emtricitabine and adefovir compared with
adefovir alone (38,39) and pegylated interferon and LMV compared with either pegylated
interferon alone or LMV alone (40). A small randomized study of 600mg vs 100mg of LMV
in chronic HBV infection demonstrated a faster second phase decline and greater overall
change in HBV DNA of 4.06 vs 1.52 log10 copies/ml with 600mg vs 100 mg LMV
respectively (32). Therefore, it is possible that prior viral dynamic studies were able to show
enhanced effectiveness with combination therapy, even using agents with very modest anti-
HBV activity such as famciclovir, because LMV was used at a sub-optimal and less
effective dose. In this study, using a higher dose of LMV we found little difference in
effectiveness compared with both TDF and combination TDF/LMV. Another explanation
for not finding any difference in effectiveness across the three arms may have been the small
patient cohort with significant inter-patient variability within treatment arms. However, our
study had similar patient numbers and variability in viral kinetic parameters to other
previous viral dynamic studies of combination anti-HBV treatment (19,38). Finally, close to
half of the individuals in this cohort were HBeAg negative and this also may have had an
impact on viral kinetic parameters (40–43).

There have been limited detailed viral kinetic studies of TDF in individuals with chronic
HBV infection naïve to antivirals. To date all studies of TDF have been performed in small
HIV-1-HBV co-infected cohorts, often with high rates of LMV resistance (44,45). In the
only viral dynamic study of TDF treatment of HIV-1-HBV co-infected naïve individuals
(n=5), the authors calculated the effectiveness, ϵ, for TDF as ~ 96% (44). The effectiveness
of TDF in the current study of naïve individuals was higher at 97–98%. The differences may
possibly have been related to HBV genotype. Although genotype is not mentioned by de
Vries-Sluijs et al. (44), the study was performed in the Netherlands and therefore likely to
include predominantly individuals infected with genotype A or D. In our study, all
individuals were recruited in Thailand and were predominantly infected with either genotype
B or C. Two other studies have examined the effectiveness of TDF in LMV-experienced
HIV-1-HBV co-infected individuals and both found a lower effectiveness of TDF of ~88 %
(44) and 93% (45). There have been no formal viral dynamic studies of TDF in HBV mono-
infection although superior clinical efficacy has recently been demonstrated when compared
to adefovir (46,47).

Most HBV viral kinetic studies have been performed on HBeAg positive HBV mono-
infected individuals (17–20,31,32,38). However, two prior studies of pegylated interferon
with and without lamivudine in HBeAg negative mono-infected patients demonstrated viral
kinetic parameters similar to HBeAg positive individuals, although direct comparisons
between HBeAg positive and HBeAg negative individuals were not made in these studies
(40,41). Our findings of a significantly longer second phase decline in HBeAg positive
individuals compared with HBeAg negative individuals support the data that HBeAg may
impair both the adaptive and innate immune response to HBV therefore leading to a more
prolonged second phase decline in HBV DNA (29,30,42). It would be worth examining
these differences in future larger studies that also incorporate quantification of HBeAg into
the mathematical model (48).

We found no significant differences between the first and second phase clearance of HBV in
HBeAg positive HIV-1-HBV co-infected and HBV mono-infected individuals treated with
NRTIs (17–20,31). A significant limitation of this comparison was that we were only able to
compare data with historical controls and from HBeAg positive individuals. It would have
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been preferable in this study to have included HBV mono-infected individuals randomized
to the same treatment arms, however, this was not possible. We were surprised to not find
altered HBV viral kinetics in the HIV-1-HBV co-infected individuals given the advanced
immunosuppression of our patient cohort (median CD4 T-cell count was 72 cells/µl) and our
expectation that recovery of HBV-specific CD4+ T-cells and therefore clearance of infected
cells would be impaired (21).

In conclusion, this study demonstrated similar HBV viral dynamic parameters and drug
effectiveness using three separate HBV-active HAART regimens including combination
anti-HBV therapy. In addition, the viral dynamic parameters in HIV-1-HBV co-infected
individuals were similar to that seen in HBV mono-infection. Although there may be a
significant benefit in the use of tenofovir and/or combination therapy for the long term
treatment of HBV in reducing the development of drug resistance, there is little difference in
the initial anti-HBV effectiveness of nucleos(t)ide monotherapy and dual combination
therapy in this setting of HIV-1-HBV co-infection, as judged by the kinetics of viral decay.

Abbreviations

HBV Hepatitis B Virus

HIV-1 human immunodeficiency virus

HAART highly active antiretroviral therapy

ALT alanine aminotransferase
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HBsAg HBV surface antigen

HCV Hepatitis C virus
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Figure 1.
Results of fitting the model to the data. The data points for HBV DNA are represented by
the symbols, and the lines show the best fit of the mathematical model to the data; the best
estimates for the fitted parameters are shown in Table 1. Data points are not shown once
HBV DNA reached the lower limit of detection (<30 IU/ml; P25 and P27). All individuals
were treated with HBV-active HAART containing efavirenz and (A) lamivudine (LMV),
(B) tenofovir (TDF) or (C) combination LMV/TDF
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Figure 2.
Viral kinetic parameters (left panel) and baseline HBV DNA (right panel) from HBeAg
positive HIV-1-HBV co-infected individuals in this study and HBV mono-infected
individuals using historical data obtained by us and others following NRTI in HBV mono-
infection ((19, 20, 31, 32). HBV mono-infected individuals were treated with either LMV, a
combination of LMV and famciclovir, adefovir or entecavir. Half-life of free virus is given
in hours and half-life for infected cells is in days. The horizontal line represents the median.
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Table 1

Demographic details and HBV viral dynamic parameters. LAM=lamivudine; TDF=tenofovir; m=male; f =
female; t1/2=half life; ALT = alanine transferase; V0 = viral load at baseline; IQR = interquartile range; SD =
standard deviation

Therapy No Age, years gender HIV RNA, copies/ml CD4, cells/ml Genotype HBeAg ALT, IU/ml HBV V0, IU/ml log
drop
HBV
DNA,
W12

efficacy t1/2 1st

phase,
hours

t1/2 2nd

phase,
days

τ, delay, days

LAM P03 30 m 3.9E+05 7 C + 95 5.3E+07 5.1 98% 21 9 0

LAM P06 35 m 9.2E+03 15 C + 44 3.0E+07 5.8 92% 17 4.8 0

LAM P10 48 f 4.9E+04 19 B + 36 5.9E+08 3.2 97% 9 14.9 0.8

LAM P21 40 m 2.7E+04 225 C + 43 3.8E+07 3.8 96% 28 11.2 0

LAM P24 33 m 3.1E+04 233 C − 88 3.4E+07 4.5 99% 34 7.7 0

LAM P30 47 m 5.5E+03 204 C + 54 1.3E+07 0.7 97% 20 9.0 0

LAM P37 28 m 4.1E+04 6 C + 38 4.7E+07 2.6 98% 32 12.5 0

median 35 3.1E+04 19 44 3.8E+07 3.8 97% 21 9.0 0

IQR 32–44 1.8E+04−4.5E+04 11–215 41–71 3.2E+07−5.0E+07 2.9–4.8 97%–98% 19–30 8.4–11.9 0–0

TDF P04 36 m 1.6E+04 15 C − 74 1.1E+09 4.2 88% 11 6.3 0.8

TDF P07 23 m 7.2E+04 59 G + 130 3.7E+09 5.4 100% 84 17.5 0

TDF P09 28 f 1.3E+05 22 C + 22 1.8E+08 4.2 99% 42 6.9 0

TDF P19 52 m 1.8E+05 88 C − 106 1.1E+09 6.3 99% 29 7 6.1

TDF P25 39 f 2.1E+05 212 C − 36 8.1E+03 ND 95% 10 6.2 0.4

TDF P35 21 m 3.8E+05 8 B + 36 1.7E+07 3.9 97% 30 8.7 2

TDF P38 34 m 1.2E+04 14 C − 54 1.1E+08 6.2 98% 30 4.4 1.6

median 34 1.3E+05 22 54 1.8E+08 4.8 98% 30 6.9 0.8

IQR 26–38 4.4E+04−2.0E+05 14.5–73.5 36–90 6.5E+07−1.1E+09 4.2–6.0 96%–99% 20–36 6.3–7.9 0.2–1.8

LAM/TDF P05 34 m 4.3E+05 39 C + 71 7.2E+06 4.6 100% 45 95.2 0

LAM/TDF P14 31 f 1.3E+05 31 C + 24 6.3E+05 3.1 76% 37 7.1 0

LAM/TDF P17 50 f 4.8E+04 61 C − 26 2.1E+04 1.9 97% 8 15.9 0.5

LAM/TDF P23 30 f 3.1E+03 230 C + 20 4.9E+08 5.6 100% 33 8.3 0

LAM/TDF P27 36 m 3.3E+04 216 C − 26 3.3E+03 ND 69% 6 1.3 0

LAM/TDF P36 56 m 7.9E+04 102 B − 118 5.4E+10 ND 87% 14 4.1 1.4

LAM/TDF P39 29 f 2.2E+04 19 B + 19 7.0E+08 4.4 99% 8 7.9 2

median 34 4.8E+04 61 26 7.2E+06 4.4 97% 14 7.9 0

IQR 31–43 2.7E+04−1.0E+05 35–159 22–49 3.3E+05−5.9E+08 3.1–4.6 81%–100% 8–35 5.6–12.1 0–1

Overall

Median 34 4.8E+04 39 43 4.7E+07 4.3 97% 28 7.9 0

IQR 30–40 2.2E+04−1.3E+05 15–204 26–74 1.3E+07−5.9E+08 3.3–5.3 95%−99% 11–33 6.3–11.2 0–0.8

p-values 0.69 0.43 0.4 0.28 0.46 0.32 0.84 0.61 0.36

Mean 36 1.1E+05 87 55 2.9E+09 4.2 94% 26 12.7 0.7

SD  10  1.3E+05 90   34 1.2E+10 1.5 8% 18 19.3 1.4
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