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Chronic hepatitis B viral (HBV) infection remains a significant global health problem.
Evidence-based guidelines are needed to help providers determine when treatment should be
initiated, which medication is most appropriate, and when treatment can safely be stopped.
The American Association for the Study of Liver Diseases HBV guideline methodology and
writing committees developed a protocol z priori for this systematic review. We searched multi-
ple databases for randomized controlled trials and controlled observational studies that
enrolled adults >18 years old diagnosed with chronic HBV infection who received antiviral
therapy. Data extraction was done by pairs of independent reviewers. We included 73 studies,
of which 59 (15 randomized controlled trials and 44 observational studies) reported clinical
outcomes. Moderate-quality evidence supported the effectiveness of antiviral therapy in patients
with immune active chronic HBV infection in reducing the risk of cirrhosis, decompensated
liver disease, and hepatocellular carcinoma. In immune tolerant patients, moderate-quality evi-
dence supports improved intermediate outcomes with antiviral therapy. Only very low-quality
evidence informed the questions about discontinuing versus continuing antiviral therapy in
hepatitis B e antigen-positive patients who seroconverted from hepatitis B e antigen to hepatitis
B e antibody and about the safety of entecavir versus tenofovir. Noncomparative and indirect
evidence was available for questions about stopping versus continuing antiviral therapy in hep-
atitis B e antigen-negative patients, monotherapy versus adding a second agent in patients with
persistent viremia during treatment, and the effectiveness of antivirals in compensated cirrhosis
with low-level viremia. Conclusion: Most of the current literature focuses on the immune active
phases of chronic HBV infection; decision-making in other commonly encountered and chal-
lenging clinical settings depends on indirect evidence. (HEPATOLOGY 2016563:284-3006)

(HBV) infection

remains a significant global health problem.
Despite the availability of HBV vaccines for
three decades, the global prevalence of chronic HBV
infection has only declined slightly, from 4.2% in 1990
to 3.7% in 2005.! Worldwide, however, the absolute

number of persons chronically infected has increased
from 223 million in 1990 to 240 million in 2005. In
the United States, based on 1999-2006 data from the
National Health and Nutrition Examination Survey, the
prevalence of chronic HBV infection was estimated to

be 0.27%.2 However, the National Health and
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Nutrition Examination Survey undersampled high-
prevalence groups, so when accounting for immigration
from endemic countries, as many as 2.2 million US resi-
dents (instead of 730,000) may have chronic HBV
infection.’

The natural course of chronic HBV infection consists
of four characteristic phases: immune tolerant, hepatitis
B e antigen (HBeAg)-positive immune active, inactive,
and HBeAg-negative immune active phases.® The
immune tolerant phase is characterized by the presence
of HBeAg, normal alanine aminotransferase (ALT) lev-
els, and high levels of HBV DNA, usually well over
20,000 IU/mL. The immune active phases, also called
HBeAg-positive or HBeAg-negative chronic hepatitis,
are characterized by intermittently or persistently ele-
vated ALT with active hepatic inflammation and HBV
DNA generally above 2000 IU/mL. The inactive phase
is characterized by absence of HBeAg and presence of
hepatitis B e antibody, normal ALT in the absence of
other concomitant liver diseases, and undetectable or
low levels of HBV DNA, generally below 2000 TU/mL.
Although not all patients go through each phase and
immune responses to HBV during each phase have not
been fully characterized, this classification schema pro-
vides a useful framework when developing a manage-
ment approach for chronic HBV infection.

Currently, seven medications are approved for treat-
ment of chronic HBV infection: two formulations of
interferon (IFN), standard and pegylated, and five
nucleos(t)ide analogues: lamivudine, telbivudine, ente-
cavir, adefovir, and tenofovir. These medications sup-
press HBV  replication and ameliorate hepatic
inflammation but do not eradicate HBV. While IFN is
given for a finite duration, nucleos(t)ide analogues are
administered for many years and often for life. Long
durations of treatment are associated with risks of
adverse reactions, drug resistance, nonadherence, and
increased cost. Therefore, there is a need to have
evidence-based guidelines to help providers determine
when treatment should be initiated, which medication is
most appropriate, and when treatment can safely be

stopped.
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Materials and Methods

The American Association for the Study of Liver Dis-
eases (AASLD) HBV guideline methodology and writ-
ing committees developed a protocol a priori for this
systematic review. The reporting of this review follows
the standards set in the Preferred Reporting Items for
Systematic Reviews and Meta-analysis statement.” The
committee identified and developed a protocol for seven
key Population Intervention Comparison Outcome
questions (Supporting Table S1). The outcomes of
interest were clinical outcomes (cirrhosis, liver decom-
pensation, hepatocellular carcinoma [HCC], and all-
cause mortality); however, when such outcome data
were unavailable, surrogate (intermediate) outcomes
were sought, specifically durability of HBeAg serocon-
version, loss of hepatitis B surface (HBsAg), long-term
suppression of HBV DNA, and normalization of ALT.

Eligibility Criteria. We included randomized con-
trolled trials (RCTs) and controlled observational studies
that enrolled adults >18 years old diagnosed with
chronic HBV infection who received antiviral therapy.
We excluded studies that included patients with acute
HBV infection; patients who were pregnant; patients
coinfected with hepatitis C or D or human immunode-
ficiency virus; patients receiving corticosteroids, chemo-
therapy, or immunosuppressive therapy; transplant
recipients; and hemodialysis patients, as well as studies
without control or comparison groups. Supporting
Table S1 summarizes the inclusion and exclusion criteria
for each key question.

Search Strategy. An experienced Mayo Clinic
librarian conducted a comprehensive search of Medline
In-Process & Other Non-Indexed Citations, MED-
LINE, EMBASE, Cochrane Central Register of Con-
trolled Trials, Cochrane Database of Systematic
Reviews, and Scopus from early 1988 to September 16,
2014. Controlled vocabulary supplemented with key-
words was used to search for comparative studies of anti-
virals for chronic hepatitis B. No language restrictions
were used. Members from the AASLD HBV guideline
methodology and writing committees helped identify

Additional Supporting Information may be found at http:/lonlinelibrary.wiley.com/doi/10.1002/hep.28280/suppinfo.
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additional studies. Supporting Table S2 specifies the
detailed search strategy.

Study Selections. Two reviewers independently
screened titles and abstracts for potential eligibility using
an online reference management system (DistillerSR;
Evidence Partners, Inc.). Full texts of the included
abstracts were retrieved and screened in duplicate. Dis-
agreements were resolved by seeking consensus or arbi-
tration by a third reviewer. Interreviewer agreement
(kappa) was calculated during each screening level to
assess agreement between reviewers. For Population
Intervention Comparison Outcome questions where no
studies meeting the predefined criteria were found, the
AASLD HBV guideline methodology committee per-
formed manual searches for uncontrolled observational
studies. Data from these studies were summarized narra-
tively and in general consistent with low-quality
evidence.

Data Extraction. Data extraction was done using a
standardized, piloted form. We extracted data on study
characteristics, patient characteristics,
details, and outcomes of interest.

Methodological Quality and Risk of Bias
Assessment. We used the Cochrane Risk of Bias assess-
ment tool and modified Newcastle-Ottawa Scale to
assess the risk of bias in RCTs and observational studies,
respectively. Quality of evidence (i.e., certainty in the
estimates) was evaluated using the Grading of Recom-
mendations Assessment, Development, and Evaluation
approach. Criteria used to evaluate quality of evidence
were risk of bias, indirectness (surrogate outcomes),
imprecision (wide confidence intervals), inconsistency
(heterogeneity), and publication bias.®

Statistical Analysis. For dichotomized outcomes,
we calculated risk ratios (RRs) and 95% confidence
intervals (95% CI) using binomial distribution. We
then pooled the log-transformed RRs using the DerSi-
monian and Laird random-effects models and estimated
heterogeneity using the Mantel-Haenszel model. To
measure the overall heterogeneity across the included
studies, we calculated the I? statistic, where I* >50%
suggests a high degree of heterogeneity. All statistical
analyses were conducted using STATA, version 13 (Sta-
taCorp LD, College Station, TX). To explore heterogene-
ity, we conducted subgroup analysis for studies enrolling
patients with more advanced liver disease; we performed
stratified analysis for the following groups: compensated
cirthosis, decompensated cirrhosis, acute on chronic
liver failure, and severe acute exacerbations of chronic
hepatitis B. We explored the impact of publication bias
using the Egger regression asymmetry test and con-
structing funnel plots if a sufficient number of studies

intervention
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(>20) per outcome was available and heterogeneity was
low.”

Results

A total of 73 studies were included. Figure 1 describes
the details of the selection process. The average weighted
kappa for study selection was 0.78. Controlled studies
that reported the outcomes of interest were only avail-
able for questions 1, 2, 3, and 5. Uncontrolled studies
that are relevant to questions 4, 6, and 7 are summarized
in Supporting Information. Supporting Table S4 pro-
vides the Grading of Recommendations Assessment,
Development, and Evaluation summary of the evidence.

Question 1: Effectiveness of Antiviral Therapy in
Patients With Immune Active Chronic HBV
Infection

We included 59 studies (15 RCTs and 44 observatio-
nal studies) that evaluated antiviral therapy and reported
clinical outcomes. Forty-two studies compared antiviral
therapy versus control, and 18 studies compared one
antiviral agent versus another.

Effectiveness of Antiviral Therapy Compared to
Control in Patients With Chronic Hepatitis B Infec-
tion. Among 42 studies comparing antiviral therapy
versus control in 62,731 patients, 16 studies®™ com-
pared IFN versus no treatment, 16 studies®*>? com-
pared lamivudine treatment,
studies?®404° compared entecavir versus no treatment,
one study each compared telbivudine®® and tenofovir®®
versus placebo, and three studies’’ ™ compared a variety
of oral antiviral versus no treatment. Eleven studies
enrolled only patients with compensated cirrhosis, five
studies enrolled only patients with acute on chronic liver
failure, two studies enrolled only patients with decom-
pensated liver disease, three studies enrolled only
patients with severe acute exacerbations of chronic hepa-
titis B, and 21 studies enrolled patients with stable
chronic hepatitis B. Study characteristics are illustrated
in Table 1. Risk of bias assessment for RCTs was low to
moderate as two of the included RCTs reported the ran-
domization method, two reported use of allocation con-
cealment, and six reported the blinding method used.
Most of the observational studies were at high risk of

Versus no seven

bias due to lack of clear description of the selection pro-
cess of the population and inadequate exposure and out-
come ascertainment. Risk of bias is described in Tables
2 and 3.

In seven RCTs®2325:29:3346 involving 3463 subjects
with a mean follow-up of 28 months, antiviral therapy
versus control (Fig. 2) significantly decreased the overall
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2439 citations obtained by the search strategy

1742 citations excluded by

A\ 4

A\ 4

screening titles/abstracts

697 full-text articles assessed for eligibility

647 articles were excluded from full text
screening:

43: Population < 18 years old
10: Acute HBV infection

23 studies were added
from manual search result

v

Y

A 4

34: Mixed population with HCV, HIV
42: Co-treatment with steroids

18: Treatment with Herbal
/Chinese/alternative medicine

140: No clinical outcomes reported
26: Cost and cost-effectiveness studies
170: Uncontrolled (non-comparative)

73 studies included*

studies
3: Case reports
28: Review articles

133: Abstracts

\ 4 \ 4 A4 \ 4

Ql Q2 Q3 Q4
(n=59) (n=2) n=2) (n=0)

Q5 Q6 Q7
(n=11) (n=0) (n=0)

*Articles may be included in more than one question.

Fig. 1. Flow diagram showing selection process for studies to include. Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency

virus.

risk of decompensated liver disease (one RCT, RR =
0.4, 95% CI 0.3-0.7) and cirrhosis (one RCT, RR =
0.4, 95% CI 0.2-0.8). No significant differences were
found in all-cause mortality (four RCTs, RR = 0.5,
95% CI 0.2-1.3, I> = 72.9%) or HCC incidence (three
RCTs, RR = 0.6, 95% CI 0.3-1.1, I* = 0%). The qual-
ity of the evidence was low to moderate. One RCT*’
examined adverse events including death and decom-
pensation as outcomes, but no events were observed in
either the intervention or the control group.

In 35 observational studies involving 59,201 patients
with a mean follow-up of 60 months, meta-analysis
showed that antiviral therapy versus control decreased the
risk of HCC (23 studies, RR = 0.5, 95% CI 0.4-0.7, I’
= 87.4%), all-cause mortality (23 studies, RR = 0.6,
95% CI1 0.5-0.8, I* = 92.3%), and cirrhosis (four studies,
RR = 0.6, 95% CI 0.4-0.8, I = 0%) but did not signifi-
cantly reduce the risk of decompensated liver disease (six
studies, RR = 0.7, 95% CI 0.3-1.9, I* = 96.5%) when
compared to untreated controls (Figs. 3-5). The quality
of this evidence overall was low; however, these studies
included large numbers of patients with long duration of
follow-up, yielding precise and narrow 95% Cls.

Effectiveness of antiviral therapy compared to control
in the subgroup with stable chronic hepatitis B.  Of the
21 studies that enrolled patients with stable chronic
hepatitis B, 0%-91% of the 54,719 patients included
had compensated cirrhosis. Reduction in risk of
decompensated cirrhosis was shown in only one
RCT and reduction in HCC in 11 observational
studies. No studies demonstrated reduction in all-
cause mortality.

Effectiveness of Antiviral Therapy Compared to
Control in Patients With Chronic HBV Infection
and Compensated Cirrhosis. In one RCT? enrolling
222 patients with cirrhosis and a follow-up of 53
months, lamivudine versus control reduced all-cause
mortality (RR = 0.1, 95% CI 0.1-0.3, moderate-
quality evidence).

In 10 observational studies (Fig. 3) involving patients
with compensated (mean follow-up 60
months), antiviral therapy decreased the risk of HCC
(10 studies, RR = 0.6, 95% CI 0.4-0.8, I* = 36.3%),
decompensated liver disease (two studies, RR = 0.5,
95% CI 0.2-0.9, I* = 67.2%), and all-cause mortality
(three studies, RR = 0.5, 95% CI 0.4-0.6, I* = 0%).

cirrhosis



HEPATOLOGY, January 2016

LOK ET AL.

288

Hoyod 00T 9'€9 UN N N or auipnawe /g vsn 42600C “Ie 19 3uol
001 8'CS N N N UN ogsoeld TTT
104 001 8'CS 4N 4N 4N UN aulpnawe]  TTT 2al0y z/00T “Ie 19 un3
(NN %)
12 0zt 80 * 67 €T ¥9¢C 1 1T ¥ 6€ 0ga%eld Lt
(NTNX)
0y 1e 0zt 600FG L'T¥71¢C 9 1T ¥ 6€ auipnawe 68 eulyy +zL00T “Ie 18 uey
61 9'GT UN 86 9¢ [oau0) 86
104 6T 9'GT 4N 11 parensie %001 01C 9¢ N4l 01T adoing  _.866T "I 10 pleegsgoly
(NIN X 19°0)
001 Azl UN €G 08 T FGh [0Au0) 0§
(NN X 19°0)
uoyod 00T azZi 4N €G ov 8T * L¥ N4l OF Aley 2zL66T “IB 18 ydInones
001 8 UN N UN a4 [oau0) 61T
|0u0d-8se) Q0T 9'18 4N N 4N 1 N4l 76 ueder 128661 “[e 10 epay|
001 8 N N UN 6t [0au0) 89
[0u0d-9se) Q0T 8 4N UN N 6t N4l €T ueder  -GOOZ “[e 1@ poowyep
8¢ 4] 4N N 0 or [oauo) 19
uoyoy 8¢ 4 4N N 0 ov N4l €07 Aley 5:C00T “[e 39 opounig
62 9'¢6 N N UN Ge [onuo) €67
uoyod 62 9'¢6 4N N N €€ »-N4l - 60T ey 16661 “Ie 19 02ie Id
Ge 8 N N UN 81 [onuoy  8J€
uoyod - Gg 78 N N %67 8t N4l CC vsn ,1900C “Ie 19 3uol
001 zL 4N N 4N 09 [0AU0) ¢
uoyod 00T zL UN N N LG N4l €T Aley 9186671 “[e 18 nuganuag
G8 26 UN TE€T F 96¢ UN 9 F e [0au0) €
Hoyod 06 g8 AN 98 * ¢el 4N 6 F 1€ »-N4l - 60T uemiep 5 700T “1e 30 un
91 781 ¥ 6'8¢ N N €6 UN [onuoy €5
uoyod /¢ 86T * 005 UN N €01 4N N4l €07 fuewiay 19661 "2 10 NeIdpaIN
67e 89y ¥ TEL A (G€€1-02) 89 0 L'€T F* 8'8Y [0AU0)  G6T
(G06T-ET) £:100C
uoyod  €/¢ ¥'ZE€ ¥ CL A 49 0 1T F* 89F N4l 602 800819 ““|e 19 sipuopoayieded
Tee €6 ¥ 109 UN v'vIT * €€6 4 L'ST ¥ 6'6€ [0au0)  ZL
|0U02-8S€)  6°LT 6'0€ ¥ 7'6G N 6'LET * 1087 19 G'0T ¥ 6'9¢ N4l L9 puejiey] ,,T00Z “Ie 18 yolueAsue|
ey 8VE ¥ ¥'vL N T°ZST * €ThT 0c 607 ¥ 9°9¢ lonuoy  Ge
|0/U09-8S8) € 0€ * ¥8 4N 1°0SC * 9'8€C LT ¥'0T * C€E N4l LT ueder 17600 “le 18 Buoni|
10T 9¢ ¥ C€L L'1< %0% 60T F /8T €€ee 8 F 1¢ lonuoy  €€e
uoyoy  1'8 ¥'8€ ¥ 9’18 L'L< %0V CI1 * 6.1 €€ee L ¥ ce N4l €T uemie| 01200T “1e 39 un
001 zes 4N N 4N 7S [oauo) /6
[0U0d-9se) 00T 9'69 4N N 4N 7S N4l 6Y eupuagly pue Ajey £866T "9SOHII
0c 4 N 1Y pelens|e %/ 97 Ge [onuo) 97
0y oc 14} 4N 1V pajensie %/, a 9¢ N4l P puejsu3 ¢L86T “le 12 uosiapuy
A_ehu:oo SNSI9A _u.__>_u_._3 uonoajul AgH diuoiyd aAijde aunwwi ypm wu_._c_«an ul >na..v£. JellAljue Jo SSauaAnday]g T :o_umc—_c
ugisap (%) (stpuow) «(Tw/n1 o1801) (1/n) 1V (N) (s1eap) suonuaaisju| (N) Anunoy Jeap
Apms sisoyu uojjeinp VNQa ASH auleseg aAjIsod agy sjuaijed ‘sioyny
auljeseg n:.ic__au_ auljeseg u<wm=

SaIpms Papnjau] ay} Jo sopsuejIRIRY) T 3jqeL



289

. AN UN N 4N N N [onuo) B¢
= uoyoy N UN N 4N UN N Inegsuy g euyy £,600T “[e 39 oerx
5 €LC 4 1'0F €8 (z611-201) L9V 0z (Ly-vE) O loquo) 6§
M yoyoy  T°CE 4 80 * 86 (¥0L-181) 09¢€ 91 (67-2€) 8¢ Bl io T R e eulyy 2»€10T “Ie 18 ur]
S LT (ze61-828) ¥IT  (89-€€) T'G (89-02) €€ 86€ T'€l ¥ 6€ [oAuo)  EYTT
woyod  Gg (9'15762) v'8e  (€L9%) 9 (€91-2¥) 0L 61C A7 linegsuy gl ueder 1yET0T "B 18 BYesOH
00T 1€ F 1T g €11 + ¥8 GST €T F 1 [0Qu0Y T
uoyod 00T €T ¥ 9¢ g 61€ F G¥T ey T F 1§ Inedsiuy - 99T guoy| Suoy 0y€T0C e 18 Suom
Tle 705 * 7'89 €0 F L9 1'66T + €TV L€9 62T * G'GE [0QU0) 669
woyoy 'Ly 8'8C ¥ 7’95 70 FTL 8'€8T * 191 769 A AR aulpnawel  ¢/8 eal0Y 6¢0T0C “1e 18 ung
00T (v6-2) ¥'18 4N €9€T ¥ C06 08¢ €01 * oy [onuo)  18Y
uoyod 00T (¥21-1) Yoy 90 ¥ C9 ¥'G9Z * 6G1 Gv1 60T + 9'6Y aulpnawel  Ove eal0Y geCT0T "8 10 Wiy
01 € €< 98 F €T6V g6 9€ ¥ TS lojuo)  O€T
woyod 01 € €< v'E8 * TvLY 06 GEF Ehy auipnawe] Q€T eulyy ,6600C “le 39 ung
0  (g.21-6'0€) 80T (6'8-8°0) T'9 (¥15-L¥) S21 ver (65-8'07) v'€€ [onuoy  ¥ZT
yoyoy 0 (e'821-692) 668  (11-G€) 8 (¥15-L¥) S21 44" (r'vS-z02) 6'€E aulpnalwe] gyl 8uoy BuoH 0¢L00T “[B 19 Uany
00T Ge UN 4N 6€ N [onuod 9971
uoyod 00T Ge N UN 4 N aulpnawe] 1§ eulyy 4£200T “1e 10 e
GGl 99 F vl N €YET * G€9T eLen 7'l F €1€ loQuo)  8ETT
lopuod-ese) 6T 876 * 8'8G N T'T1C * v'€81 elefs 0Tl * 60F aulpnawe] /69 ueder .GOOZ “[e 38 ojownsiep
(6'8
6¢ (zv-0) € -1'6>) 99 (T28-2) 89 vzl (T2-20) v 0gd%eld  GTC
(g0t
0¥ 1€ (zv-0) € -1'6>) ¥'9 (656-v1) 0L zse (L-L1) € aulpnawe] - 9gy [euoneunniy £c700T " 18 men
007 (g6-2) ¢ 4N (661-0€) 08 0€ 7’1 ¥ 879 lonuoy  0g 2c700C
[0uod-9se) Q0T (9g-€) 81 (L-Te) 61 (082-92) L1 0€ L'T ¥ T'€9 aulpnalwe]  0g in “|e 12 sojnodoyejouejy
€1 A4 (8L-L%) 99 (NN (wI'vv0) €T 00T (29-91) GvE ogaoeld  00¢
uoyod 01 8 (T'8-2v) L'9  (NIN/) (r'€T-C0) 9T 866 (€2-61) 0'CE auIpnAWe] 866 [euoneunniy 16€00T “IE 12 %07
N 4 UN ¥°'8C6T + G'6S9T 14 YT F CTLY louo) g1
oyod N 14 N LI'11G F 99T¥T 91 GET * LTy auipnAlLe] 8¢ uoy| Suoy 0£C00T "2 18 uey)
v1 A (9'2-9'7) 69 (z65-€€) S€1 1L (29-02) 8¢ 0ga%eld T/
08 9 4 (6'2-9'7) L9 (Tov-9v) gzt 99 (€2-81) OF aulpnawe] 99 vsn 626661 “e 10 Seisualq
(gege-21)
N §Tv-C0 60*G 18C 1 ST F 0'IY lonuoy /g
(y1€2-20)
) N §Iv-C0 90 F TG §9cC €1 90T * ¥'6€ aulpnawe] g
iS5 (198¢2-11)
- uoyoy N §I7-C0 80 F TS 79€ (0]3 80T * '8¢ Inegsuy - gg euyy 52010T 12 18 )
m. 00T 9'GY UN 4N UN o [oauod  z0T
< Jinojape
< lonuod-ase) 00T 8Y UN 4N %G 4y pue sulpnaiwel  TGT eipu| ,2010C “le 18 seq
2 00T 9'€9 UN 4N UN o [oauod 10T
me ugisap (%) (sypuow) «(1w/ni o1301) (1/n) 1y (N) (s1eap) suonuanau| (N) Anunoy Jeap
m fpmsg sisoyup uojjeinp VNQ AGH auljaseq 9ARIsod a3y sjuaijed ‘sioyyny
O auljeseg n:.ic__cm auljeseg u<wm=
£
&
T

panunuo) T alqeL



HEPATOLOGY, January 2016

LOK ET AL.

290

Mooy 1 1 ¥ 81 T F99 vl F 1611 €1 €1 ¥ 1§ Jnedsy  9¢ Buoy SuoH 097 70T 1B 19 3uom
8y 4 €9 (0€51-89) 16€ LT (85-1€) 9r auipnawe €/
Hoyoy €6y 14} 19 (628-81) L9¥ 871 (95-0%) 8v Jnedsy €9 uemie| 6sCT0T “Ie 18 Nsy
8y (8€1-82) ¥'70T T1¥69. (r¥2-89) 821 Teve IT ¥ €V aulpnawe] /€€
woyoy  9'e§  (9TI5v97) TLE 9T F TL (061-€9) 10T 8911 1T ¥ Ly JINed8T  000T Baloy 5710T “1B 30 W
001 iZ4 100 ¥ G4 9'8 ¥ 00T 0S T'T ¥ €5 lInojepy 16
104 001 74 100 ¥ 89 T'TT ¥ 266 7S T1 ¥ 16 Jnedsu 00T uemie| 16770 "2 10 mern
001 4N UN N UN 69-GC aulpnawe]  0€
104 001 4N 4N UN 4N 29-1€ linoepy g€ eulyy 9¢600T “Ie 10 Bueg
001 Z4 TTF19 v'ov ¥ 9'CL UN €0°0T F 6't¥ aulpnawe] 0T
104 001 z4 T1¥7C9 819 ¥ 9L°CL UN G6 F tv linojepy 0T eulyy «cET0T "2 18 Suem
62 871 T'T 69 T'8CT F L'G0T 0 T'TT = oF sulpnajwe] 18T
44 81 I'T¥G69 9. * 806 0 80T ¥ I¥ aupnaiwe| snid NJ1-88d 61T
0y 1e 81 T+ 79 668 * ¥'76 0 L'TT ¥ OF ogaoe|d snid N4I-8ed 21T leuoneunniy »s700T "B 19 Uljj9die
LT 871 €T ¥ ¥'6 v'8L ¥ €201 zlt L'6 ¥ 91¢ aulpnawet  z.c
GT 81 CT ¥ 16 TV¥6 + 6711 1.C €071 ¥ L'I€ aupnawe| snid N4I-8ed  T/¢
04 81 87 Y176 eYIT F OVIT 1.C 9'6 F G'TE ogaoe|d snid N4I-8ed  T.T [euoneuniniy 5500 e 19 neq
01 14} 1¥69 v'61T F €v1 14 11 F b aulpnawe  g1¢
10 G 14! TT¥69 L'Y1T F 19T € 1T F b JINedsWT  GZE [euoneuniniy 26900C “[e 18 1e]
8 14} €T %6 €TET F €OVl 16¢ €1 ¥ G¢ aulpnawe  GG¢
104 8 14} €1 ¥ 68 SYIT F GOV 8ve €1 ¥ G¢ BIICHIIVE R e 1s900C “[e 18 Buey)
001 74 T ¥ 69 818 * 8 GG 0T ¥ 61§ aulpnawe]  $TT
104 001 z4 1 ¥ 69 v'¥S ¥ T°GL 19 60T ¥ 967 aulpnagieL  $TT eulyy 0sCT0T “IB 18 uey
UN STr-C0 60FG (Gese-11) 182 11 Gl ¥ €0'TH [oauo) /€
UN STr-C0 90 F T'§ (v1€C-20) G9CC €7 90T ¥ ¥'6¢ aulpnawe €
uoyod N ST7-C0 80 F TS (1982-1¥) ¥9¢ 0T 80T ¥ ¥'8¢ Inedag €€ eulyy 52010C "2 18 1N
mu:cwa |eliAljue jenpiAlpul w_.__._ﬁano salpn}s peay-0}-peaH ‘1 :o_umc_._c
16 (ove-z1€) v'v91  (2T6:9T) T'E (01¥€-9) 92 16T (g8-1) 8¥ [onuoy /€9
woyoy g9 (z'sez-Tle) 9'eST (6'8-6'T) €9 (8801-1) 69 9. (18-92) €6 [eniAnue [eJo jo fauep 8y ueder 6»ET0T “Ie 19 epewny|
9vT (801-9€) ¥'29 4N N 1681 UN [onuo)  TG8T
|eJinnue
|elo0 Jo Aauea
voyod  6'CE (801-9€) ¥'29 4N N 028 UN pue N4l 028 vsn gy 770C “IB 19 uopi09
2 (¥8-G'cy) 8L €T ¥ €5 g8t 143 9¢T ¥ 9ty [0AU0)  GBGTC
uoyod €T (99-8'97) OF €0 F €S 6.1 9z v'€l ¥ GEY slelanue [eJo jo Alslen  G6GTC uemie| 157102 12 39 N
UN € G'g (0002-98T1) 90¢ 14} (29-91) S¥ ogaoeld €7
108 uN € TS (5811-881) 9zC €1 (z9-91) G'L¥ linojousy T epu| op7T0T “l2 38 Blen
UN € 170 F vy 9Y9t ¥ 6'1Gh 14 L°T1 ¥ €0Y [0AU0) ¥/
Hoyod N € G690 F§ T'60v F LG€ A 601 ¥ 9'EY JInedsy g eulyy 4»600C “Ie 18 usy
UN UN 8¢ G'889 F 1°9¢S UN G0l ¥ 90F [oauo0)  GTIZ
aulpnAlwe| 10
Hoyod N 4N 584 8'TIL + ¥ES 4N v'11 ¥ 90F "IABDBYUS ‘BUIPNAIGISL  €ET eulyy »,600C “IB 38 Ny
ugisap (%) (stpuow) «(Tw/n1 o1301) (1/n) 1iv (N) (s1eap) suonuanIaju| (N) Anuno) 1eap
fpmsg SISOy uopeinp VYNa AGH aujjaseg aM)sod a3y sjualed ‘sioyny
auljeseg n:.ic__cm auljeseg u<wm=

panunuo) T alqeL



291

LOK ET AL.

HEPATOLOGY, Vol. 63, No. 1, 2016

Hoyoy N 1'ST ¥ 20¢ 9Y 94 9¢6 ¥ L9TT 6C 6T ¥ €€y linojous] 06 fowing ¢, V10T "B 19 j2med
4N 14} 9L FTL 69 * 78 01 4N JIneds3 62
Hoyoy N 4} 69 . 18T = ¥1T 6C 4N linojousl 9 fowing 2,C10T “Ie 18 uegoq
UN 4 (L9-6€) Tg (99-1%) ¢& ) (86-L¥) ¥G lneds3  zz
aulgepouLg
4N 4} (99-8°¢) 9°G (86-€) ¥G 871 (86-z¥) 0G pue Jinojous Gy
104 uN 4 (66Ty) S (eL-1€) 8 vl (26-8v) T8 linojous) Gy [euoneuniniy 1, 110T “Ie 18 mer]
001 €ET F 0T T1¥§ 9'GTT ¥ ¢98 17 TIT F 7S Inedul 09
yoyoy 00T L'6 F 12 T ¥ 67 L1 = TGIT 6 T0T ¥ TV linojousl g fowing 99ET0T "2 39 npjoy
11A0j0ud} 0} —uw‘_«n_—:oo AIAed3jud jo bwmmm ‘q :o_umwzc
(zot
UN 14 v9) L8 (0291-9Y) 911 Adesayy penupuodsiq  zz
fdesayy
uoyod N G (e'01-€) 62 (6902-12) 8G1 N (s5-12) € panunuod ‘aulpnaiwe] 62 Buoy| Suoy 0,600C “e 19 un4
UN 14 A ==} (926-1€) 6€T 4N 0T F v¢ fdesauyy panupuodsia €
uoneuiquoo
ul 10 auoje
uoyod YN 4} €T ¥ . (18¢1-91) /8 4N Zl ¥ 6€ [eAIABUE [BIO JO AIBLEA  BY vsn 69C10T “[e 32 Buneyy
9gH-nue 0} w<¢m_._ wiolj pajiaAuod0ias oym wucw_uwn ¢>_u_men.w<¢m_._ ul Em._w__a jediapue w:___:_u:oo SNSIdA w:_-_:_u:oom_n_ H :o_umwzo
4N 9 0€ 1€ ¥ 89C lonuoy 8¢
Hoyod  UN 9 G< or> 0€ 1€ ¥ 8°9C linojope pue N4I-8ad  0€ eulyy 59GT0C 1239 M
aulgeldwe
UN 8y 70 F ¥'8 886 ¥ 2'9¢C 29 Tl F €€ pue Jinojous 9
104 9N 81 70 * ¥'8 SOVl * 6'9C €9 G'6 * €€ 0gaoe|d pue Jinojousl 9 leuoneuniniy 1o7T0T “IB 18 uey
uonoajul AgH d1uoiyd juerdjo} aunwwi yym mu:w_uma_ ul >a_«._a—_u JellAljue Jo SS?u3aAiddyg ‘¢ :e_umwzc
001 14} €T ¥ ¥ Gvy * TES 0T v'11 ¥ 8°9G aulpnalweT 2
001 4} 1§ 9'GTT ¥ ¢98 LT TIT F TYS Jnedsy 9/
yoyoy 00T 14} CT ¥ 67 1’212 * TSIT 6 G0T ¥ ¢S linojousl g/ fowing 9oET0T "2 19 npjoy
001 T°€S 70 F €5 6.1 ¥ 8'GCT LT 86 * 199 Inede] gy
yoyoy 00T 9'/¢ G0 F TG G'LET F G'C0T 0c v'IT * L'GS aulpnaigial - 88 uemie] 4oP10T “Ie 18 les|
N 12 69 ¥ G/ 1107 ¥ 6291 Ly GT ¥ €F aulpnalwe]  $TT
Hoyod  UN 14 89 F T8 88/ ¥ /8C1 GT €1 ¥ 6¥ lInedsg  €G uemie| »o7T0T "2 19 les|
UN 14 60 FG9 G'68 F T'GYE €C 71T F 9'GY aulpnawe ¢S
Hoyoy N 14 L'0F €9 Tl ¥ GTSE 114 T'E€l ¥ 8'¢h lIneday G eulyy £o7T0T “IE 10 Bueyz
661 (€72-69) 0¢ 1 ¥ 8§ 8'78L ¥ £Gv0T Ge Tl * 9'8Y linedday 40T
uoyod  gCy (€'72-6'9) 0T 186G L'T¥6 F ¥'6€CT 09 v'vl F G6v aulpnawe  GT¢ uemie] 2oV10T “Ie 18 Usy
001 4} 90 * 2§ 4N 871 G'8 ¥ ¥'CS aulpnawe  Of
uoyod 00T 14} 90 ¥ 8§ N 0c L'0T ¥ 816 aulpnaigiaL - OF eulyy 19600C “[e 10 Buer]
1C 9 ¥ 6L 60 * 89 178 * 66V1 GG vl * vy aulpnawe] LT
ugisap (%) (stpuow) «(1w/n1 o1301) (1/n) 1iv (N) (s1eap) suonuaAIdu| (N) Anunoy Jeap
fpmsg sisoyuto uopeinp VYNa AGH aujjaseg aMsod a3y sjuaned ‘sioyany
aulaseg dn-mojjo4 aujjaseg SvegH

panunRuoy 1 9lqeL



HEPATOLOGY, January 2016

LOK ET AL.

292

‘lewsou jo Nwiy Jaddn ‘NN ‘parejfSad ‘Bad ‘pavodal Jou ‘YN ‘Apoqnue o g snneday ‘egH-nue :suoneinsiqqy
"Nl 000°9G 10 s81dod 0O0‘e8¢ = 8d T pue | z'0 = Adod T sejnuuoy By} SUISN PSUBAUOD BJBM SHUN JUBIBYIP PBSN Jey) SeIpms ul YNG AGH Buljased

uN (56-1) 6C (L8-0) 9¢'2 N UN Zl ¥ 168 Jnedsuy 08
1oyoo sanoadsonsy N (Gv-2) 0t (8'8-0) 66'9 aN 4N €1 ¥ GG Jlinojous] 08 vsn 0gC10T “Ie 18 sy
0T ¢ * C€ UN UN 8 6 * 19 Jinedduy
uoyod 02 €1 ¥ 9C 4N N 17 A linojous] v vsn 6, 7T0T “IB 10 UaIL
(¥08<
N (8%-9) v¢ -67°€) 8€'9 (ogce-81) ¢ 91 (€1-02) €v 1Inedal  zg
(¥08<
Hoyod N (9€-9) 1T -1%°2) 85'G (8¢6-12) €1 11 (G1-61) €F linojous] € fuewliay 5, 170C "2 19 ssnep
UN 44 (99-60) v'v (L0T-2€) €S 4N (96-8°L€) 1Y Inedsul 19
Hoyod N 44 (99-60) v'v (L0T-2€) TS 4N (96-8°L€) LY linojousl 0/ aoueld ,,710T “1e 18 1l
123 9 1 ¥ 8§ 0€8 F 80T 4N L'vT F 9°0G JInedsy 8T
Hoyod  0¢ 9 TTF€9 816 * ¥0TT 4N T'€l ¥ 86V linojousl  T¥ uemie| ,GT0C “e 39 Buny
uN (0'22-09) 91 9¢'T ¥ GT'9 89T¢ ¥ 9'/GT N (L9-02) 6€ lAed9U3 69
Hoyod N (0'82-C9) ¥'€T  69°0 * 059 G'8ZT F T'¥61 4N (19-92) s¢ linojous] €€ eulyy ¢,GT0C “Ie 10 Bueny
001 (89-1) 81 (r'2-0<) 91 ¥€ ¥ GL N 6 * 85 Inedsl 1z
uoyoy 00T (99-9) 6 (9'6-0<) 8'¢€ ov ¥ 1§ 4N 0T ¥ 09 linojous] 1€ 809919 ,GT0C “le 19 senduojoy)
UN L'ST ¥ T0€ €Y ¥ 91 9'96 ¥ 0¢T 9e TI1 F 0Ty JInedsuy GOt
ugisap (%) (sypuow) «(Tw/n1 01801) (1/n) 1v (N) (s1eap) suonuaaisju| (N) Anunoy Jesp
fpmsg SIsoyuto uopeinp VYNa AGH aujjaseg aM)sod a3y sjualjed ‘sioyyny
auljaseg dn-mojjo4 aujaseg SvedH

panunuog *g alqeL



HEPATOLOGY, Vol. 63, No. 1, 2016

LOK ET AL. 293

Table 2. Risk of Bias Assessment in the Included RCTs

Allocation

Author, Year S Gi ti Ci

Blinding

Outcome Attrition Bias or Lost

Baseline

"

q

Partici P to Follow-Up

Question 1: Effectiveness of antiviral therapy compared to control in patients with immune active chronic HBV infection (antiviral versus control)

Anderson et al., 19878 NR NR
Krogsgaard et al., 1998% NR NR
Chan et al., 2007%* Randomized; randomization was NR
centralized and stratified
according to geographical

region
Eun et al., 2007 Randomized NR
Dienstag et al., 1999%° Randomized Yes
Liaw et al., 2004% Randomized NR
Garg et al., 2011 Randomized: randomization was Yes

done with a random number

table
Question 1. Head-to-head studies comparing individual antiviral agents
Chan et al., 2012%° Randomized: centralized, Yes

stratifying based on screen-
ing CTP score and ALT level

Chang et al., 2006°! Randomized NR
Lai et al., 2006°2 Randomized NR
Lau et al., 2005% Randomized: centralized and NR

stratified according to
geographic region and ALT
levels
Randomized; centralized and NR
stratified according to
geographic region and ALT

Marcellin et al., 2004%*

levels
Wang et al., 2013°° Randomized NR
Yang et al., 2009°° Randomized NR
Liaw et al., 201157 Randomized: randomization was NR

not blocked or stratified

Yes Yes Yes NR NR
Yes Yes Yes NR NR
Yes Yes Yes No >15%
NR NR NR NR NR
Yes Yes NR No 10%-15%
Yes NR Yes NR NR
Yes Yes NR No <10%
Yes Yes Yes No <10%
Yes Yes Yes NR NR
Yes NR Yes NR NR
NR NR NR NR NR
Yes Yes Yes NR NR
NR NR NR No NR
NR NR NR NR <10%
No No No No <10%

Question 2. Effectiveness of antiviral therapy in patients with immune tolerant chronic HBV infection

Chan et al., 2014°% Randomization NR
Question 5. Safety of entecavir compared to tenofovir
Liaw et al., 20117 Randomization NR

Yes Yes NR None <10%

Yes Yes NR None <10%

Abbreviations: CTP, Child-Turcotte-Pugh; NR, not reported.

In five observational studies®>2%3%-38:41 (Fig. 4) with
a mean follow-up of 84 months, IFN-o compared to no
treatment significantly decreased the risk of HCC (five
studies, RR = 0.6, 95% CI 0.4-0.9, I* = 0%) but not
of all-cause mortality (one study, RR = 0.7, 95% CI
0.5-2.4, > = 56.9%) or decompensated liver disease
(one study, RR = 0.7, 95% CI 0.3-1.5).

In four observational studies>®>>3%4! (Fig. 5) with a
mean follow-up of 45 months, lamivudine versus no
treatment significantly reduced the risk of HCC (four
studies, RR = 0.6, 95% CI 0.4-0.96, I* = 49.9%), all-
cause mortality (one study, RR = 0.4, 95% CI 0.3-0.6),
and decompensated liver disease (one study, RR = 0.3,
95% CI 0.3-0.5). In one cohort study™ of 1980
patients with cirrhosis followed for a mean of 52
months, entecavir versus control reduced the risk of
HCC (RR = 0.3, 95% CI 0.1-0.5) and death (RR =
0.6, 95% CI 0.3-0.98).

Effectiveness of Antiviral Therapy Compared to
Control in Patients With Chronic HBV Infection
and Decompensated Cirrhosis. In two observational
studies with follow-up of 29 months,>”*? lamivudine
versus control reduced all-cause mortality (two studies,
RR = 0.5, 95% CI 0.3-0.8, I* = 0%).

Effectiveness of Antiviral Therapy Compared to
Control in Patients With Chronic HBV Infection
Experiencing Acute on Chronic Liver Failure. In
one RCT* involving 26 patients followed for 1 year,
tenofovir reduced all-cause mortality (RR = 0.5, 95%
CI 0.3-0.99, moderate-quality evidence). In four obser-
vational studies”®?”4*** with a mean follow-up of 26
months, antiviral therapy versus no therapy reduced all-
cause mortality (RR = 0.7, 95% CI 0.6-0.8, ? =
5.4%). Similarly, reduced mortality was also found in

studies evaluating individual therapies including lamivu-
dine (RR = 0.8, 95% CI 0.7-0.9, I> = 50.2%),%%3744
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Table 3. Risk of Bias Assessment for the Included Nonrandomized Studies

Author, Year

Selection of Cohort/Patients

Exposed Cohort

Nonexposed
Cohort/Control

Ascertainment of

Exposure

Assessment and
Clear Ascertainment

of Outcome

Adequacy of
Follow-Up

Funding
Sources

Question 1: Effectiveness of antiviral therapy compared to control in patients with immune active chronic HBV infection (antiviral versus control)

IIHCSG, 1998°

Lin et al., 2007*°

Truong et al., 2005"*

Tangkijvanich et al., 20012

Papatheodoridis et al., 2001*°

Niederau et al., 1996

Lin et al., 2004%°

Benvegnu et al., 1998¢

Tong et al., 20067

Di Marco et al., 19998

Brunetto et al., 2002'°

Mahmood et al., 2005%°

lkeda et al., 19982

Fattovich et al., 199722

Tong et al., 2009%°

Das et al., 2010%"

Cui et al., 201028

Chan et al., 2002%°

Lok et al., 2003%!

Manolakopoulos et al., 200432

Matsumoto et al., 2005>*

Selected group of
users

Selected group of
users

Somewhat representa-
tive of the commu-
nity or population

Selected group of
users

No description

Selected group of
users

Somewhat representa-
tive of the commu-
nity or population

No description

No description

No description

No description

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Truly representative of
the community or
population

Selected group of
users

Somewhat representa-
tive of the commu-
nity or population

Selected group of
users

Truly representative of
the community or
population

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

Drawn from the same
community as the
exposed cohort

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

Drawn from a different
community or popu-
lation from the
exposed cohort

No description

No description

No description

No description

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

No description of the
derivation of the
nonexposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from a different
community or popu-
lation from the
exposed cohort

Drawn from the same
community as the
exposed cohort

No description of the
derivation of the
nonexposed cohort

Drawn from the same
community as the
exposed cohort

No description

No description

Secure records

No description

Secure records

No description

Secure records

No description
No description
No description
No description
No description

No description

Secure records

No description

No description

Secure records

Secure record

Secure records

No description

Secure records

No description

No description

Record linkage

No description

Record linkage

No description

Record linkage

No description
No description
No description
No description
No description

No description

Record linkage

No description

No description

Record linkage

Record linkage

Record linkage

No description

Record linkage

NR

NR

NA

NR

Complete follow-up

NR

Complete follow-up

NR
NR
NR
NR
NR

NR

NR

NR

NR

Complete follow-up

NR

Follow-up rate <90%
and no description
of the reasons for
loss to follow-up

NR

NA

NR

NR

NR

NR

NR

NR

Reported

NR
NR
NR
NR
NR

NR

NR

NR

NR

NR

NR

NR

NR

Reported
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Author, Year

Selection of Cohort/Patients

Exposed Cohort

Nonexposed
Cohort/Control

Ascertainment of
Exposure

Assessment and
Clear Ascertainment
of Outcome

Ma et al., 2007°

Yuen et al., 200736

Sun et al., 2010%7

Kim et al., 2012%

Eun et al., 2010%°

Wong et al., 2013%°

Hosaka et al., 2013*!

Lin et al., 2013*?

Xiao et al., 2009*3

Xu et al., 2009**

Chen et al., 2009

Wu et al., 2014%"

Gordon et al., 2014

Kumada et al., 2013%°

No description

Truly representative of
the community or
population

Truly representative of
the community or
population

Truly representative of
the community or
population

Truly representative of
the community or
population

Somewhat representa-
tive of the commu-
nity or population

Somewhat representa-
tive of the commu-
nity or population

Truly representative of
the community or
population

No description of the
derivation of the
cohort

Truly representative of
the community or
population

Somewhat representa-
tive of the commu-
nity or population

Truly representative of
the community or
population

Truly representative of
the community or
population

Truly representative of
the community or
population

Drawn from the same
community as the
exposed cohort

Drawn from a different
community or popu-
lation from the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

No description of the
derivation of the
nonexposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Question 1. Head-to-head studies comparing individual antiviral agents

Cui et al., 201028

Lim et al., 20148

Hsu et al., 2012%°

Wong et al., 2011%°

Truly representative of
the community or
population

Selected group of
users

Somewhat representa-
tive of the commu-
nity or population

Truly representative of
the community or
population

Drawn from the same
community as the
exposed cohort

Drawn from a different
community or popu-
lation from the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

No description

Secure records

Secure records

Secure records

Secure records

No description

No description

Secure records

No description

No description

No description

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

No description

Record linkage

Record linkage

Record linkage

Record linkage

No description

No description

Record linkage

No description

No description

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

No description

Independent blind
assessment

Adequacy of Funding
Follow-Up Sources
NR NR
Follow-up rate <90% Reported
and no description
of the reasons for
loss to follow-up
Complete follow-up NR
Complete follow-up Reported
Complete follow-up Reported
NR NR
NR NR

Subjects lost to follow- Reported
up unlikely to intro-
duce bias, small
number lost to fol-
low-up
NR NR

NR NR

Complete follow-up, all Reported
subjects accounted

for
NR NR
NR Reported
NR Reported
Complete follow-up NR

Complete follow-up Reported
NR Reported
Follow-up rate <90% Reported

and no description
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Author, Year

Selection of Cohort/Patients

Exposed Cohort

Nonexposed
Cohort/Control

Ascertainment of
Exposure

Assessment and
Clear Ascertainment
of Outcome

Adequacy of
Follow-Up

Funding
Sources

Liang et al., 2009°*

Chen et al., 201452

Zhang et al., 2014%°

Tsai et al., 2014%*

Tsai et al., 2014%

Koklu et al., 2013%°

No description

Somewhat representa-
tive of the commu-
nity or population

No description of the
derivation of the
cohort

Selected group of
users

Truly representative of
the community or
population

Truly representative of
the community or
population

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

No description of the
derivation of the
non-exposed cohort

Drawn from a different
community or popu-
lation from the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

No description

Record linkage

Record linkage

Record linkage

Record linkage

Question 2. Effectiveness of antiviral therapy in patients with immune tolerant chronic HBV infection

Lu et al., 2015%8

Selected group of
users

Drawn from the same
community as the
exposed cohort

Secure records

Record linkage

of the reasons for
loss to follow-up
Not reported

NR

Follow-up rate <90%
and no description
of the reasons for
loss to follow-up

Independent blind assessment NR

Follow-up rate <90%
and no description
of the reasons for
loss to follow-up

Complete follow-up

NR

Question 3: Discontinuing versus continuing antiviral therapy in HBeAg-positive patients who seroconverted from HBeAg to anti-HBe

Chaung et al., 2012%°

Fung et al., 2009"°

Question 5. Safety of entecavir compared to tenofovir

Koklu et al., 2013%¢

Dogan et al., 201272

Batirel et al., 201473

Cholongitas et al., 20157*

Huang et al., 2015°

Hung et al., 20157®

Mallet et al., 201477

Mauss et al., 201178

Selected group of
users

Selected group of
users
Selected group of

users

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Selected group of
users

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Drawn from the same
community as the
exposed cohort

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Secure records

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

Record linkage

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

Reported

NR

NR

Reported

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR
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Table 3. Continued
Selection of Cohort/Patients
Assessment and

Nonexposed Ascertainment of Clear Ascertainment Adequacy of Funding
Author, Year Exposed Cohort Cohort/Control Exposure of Outcome Follow-Up Sources

Tien et al., 2014"° Selected group of Drawn from the same  Secure records Record linkage NR NR

users community as the
exposed cohort
Gish et al., 2012%° Selected group of Drawn from the same  Secure records Record linkage NR NR

users community as the

exposed cohort

Abbreviations: anti-HBe, hepatitis B e antibody; NR, not reported.

entecavir (RR = 0.7, 95% CI 0.6-0.8, I* = 0%),”%%>**
and telbivudine (RR = 0.4, 95% CI 0.2-0.9).%

Effectiveness of Antiviral Therapy Compared to
Control in Patients With Chronic HBV Infection
With Severe Acute Exacerbations. In three observa-
tional studies®®***> with more than 12-month mean
follow-up, meta-analysis of antiviral therapy versus con-
trol showed no statistically significant reduction in all-
cause mortality (RR = 0.9, 95% CI 0.5-1.5, I
54.5%), which was consistent with studies evaluating
the effect of individual agents: lamivudine (RR = 0.5,
95% CI 0.2-1.7)*° and entecavir (RR = 0.9, 95% CI
0.5-1.9, I* = 71.3%).**

Head-to-Head Studies Comparing Individual
Antiviral Agents. We included eight RCTs**” enroll-
ing 2318 patients and 10 observational studies™”*°
enrolling 6737 patients that compared one antiviral
agent with another. We considered most of these
RCTs*>*>7 to have high risk of bias due to unclear ran-
domization methods, allocation concealment, blinding,
and loss to follow-up. The observational studies were

also limited by the unclear description of the characteris-
tics for cohort selection, ascertainment of the outcomes,
and inadequate follow-up. Tables 1 and 2 describe the
details of the included studies and risk of bias.

Among five studies enrolling 3300 patients with
chronic HBV infection and compensated cirrhosis
(mean follow-up 22 months), one RCT* compared
adefovir versus lamivudine and four observational stud-
ies compared entecavir versus lamivudine,’® entecavir
¢ and
telbivudine versus lamivudine, respectively.®’ Only 1
study’® showed a significant difference in outcome with
reduction in all-cause mortality in patients who received
entecavir versus lamivudine (one study, RR = 0.4, 95%
CI 0.3-0.6, very low-quality evidence).

Four studies enrolled 607 patients with chronic HBV
infection and decompensated cirrhosis (mean follow-up
28 months). Three RCTs compared entecavir versus ade-

versus telbivudine,®’ lamivudine versus tenofovir,’

fovir,”” adefovir versus lamivudine,’® and telbivudine
versus lamivudine, respectively’’; and one cohort study””
compared entecavir versus lamivudine. Reduction in risk
of HCC was observed in the RCT*” comparing entecavir
versus adefovir (RR = 0.4, 95% CI 0.2-0.8), and reduc-
tion in all-cause mortality was observed in the cohort
study comparing entecavir versus lamivudine (RR = 0.4,
95% CI 0.3-0.7) in patients who received entecavir.

Three cohort studies™*>®? that enrolled 508 patients
with acute on chronic liver failure and compared enteca-
vir to lamivudine (mean follow-up 32 months) showed
no significant effect on all-cause mortality.

Two cohort studies®™®® that compared entecavir ver-
sus lamivudine in 320 patients with severe acute exacer-
bation of chronic hepatitis B (mean follow-up 32
months) showed no significant effect on mortality.

Question 2. Effectiveness of Antiviral Therapy in
Patients With Immune-Tolerant Chronic HBV
Infection

Two studies evaluated antiviral therapy in
HBeAg-positive patients with normal ALT levels.
Detailed study characteristics and risk of bias are
described in Tables 1 and 2.

One RCTY compared tenofovir (64 patients) to a
and (62
patients) for 192 weeks. Although no long-term clinical

67,68

combination of tenofovir emtricitabine
outcomes were reported, tenofovir and emtricitabine
versus tenofovir showed a statistically significant increase
in viral suppression (RR 1.4, 95% CI 1.1-1.8,
moderate-quality evidence) but no statistically signifi-
cant increase in HBeAg loss (RR = 0.3, 95% CI 0.03-
2.2), HBeAg seroconversion (RR = 0.1, 95% CI 0.01-
2.8), or HBsAg clearance (RR = 1.0, 95% CI 0.3-3.9).
The quality of evidence was low due to indirectness and
imprecision.

In a cohort study®® of 68 HBeAg-positive postpartum

women, pegylated IFN and adefovir versus untreated

control significantly improved rates of HBeAg
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%

Author_year RR (95% ClI) Weight
Death
Anderson et al., 1987 € —- 0.38 (0.02, 8.59) 926
Eun et al,, 2007 - 0.14 (0.06, 0.34) 30.20
Garg et al,, 2011 -LE— 0.51(0.27, 0.99) 33.60
Liaw et al., 2004 _E_“ 1.48 (0.48,4.53) 26.94
Subtotal (I-squared =72.9%, p=0.011) <>=- 0.45(0.16, 1.29) 100.00
HCC
Chan et al., 2007 158 (0.17, 14.81) 777
Liaw et al., 2004 052(0.27,1.02) 88.37
Krogsgaard et al., 1998 1.41(0.06, 34.25) 386
Subtotal (I-squared = 0.0%, p = 0.559) 059(0.32,1.11) 100.00
Decompensated Liver Disease
Liaw et al., 2004 0.44 (0.29, 0.68) 100.00
Subtotal (I-squared= %, p=.) 0.44 (0.29, 0.68) 100.00
Cirrhosis
Liaw et al., 2004 0.37(0.19,0.71) 100.00
Subtotal (-squared= %, p=.) 0.37(0.19,0.71) 100.00
NOTE: Weights are from random effects analysis

[ [ [ I

.05

1 5 15 50

Fig. 2. Forest plot of clinical outcomes for randomized controlled trials comparing any antiviral vs. no treatment. I-square and P values for
study heterogeneity cannot be computed for outcomes with only one study.

seroconversion (RR = 41.8, 95% CI 2.6-666.9) and
HBeAg loss (RR = 20.3, 95% CI 1.2-337.7). The qual-
ity of evidence was very low, down-rated due to the
observational nature of the study, risk of bias, and
imprecision.

Question 3: Discontinuing Compared to
Continuing Antiviral Therapy in HBeAg-Positive
Patients Who Seroconverted From HBeAg to
Hepatitis B e Antibody

Two observational studies®’® compared patients
with chronic hepatitis B who stopped therapy (61
patients) after HBeAg seroconversion to those who

70

continued (128 patients) to receive antiviral therapy.
For both studies, the median (range) duration of ther-
apy leading to HBeAg seroconversion was 21 (1-120)
months, median follow-up after stopping therapy was

40 (range 2-120) months, and median duration of
consolidation treatment after HBeAg seroconversion
was 12 (range 1-55) months. Characteristics and
risk of bias for both studies are illustrated in Tables 1
and 3.

Compared to continued antiviral therapy, very low-
quality evidence suggests increased risk of relapse of vire-
mia in patients who stopped antiviral therapy (RR =
94.4, 95% CI 13.3-670.7, I = 0%) with no effect on
ALT flares. The rate of HBeAg seroreversion was 8%
after a median of 6 months in 1 study,®” with a cumula-
tive incidence of 9% at 5 years in another study.”® No
clinical outcomes were reported. The quality of evidence
was very low due to increased risk of bias, indirectness,
and imprecision. Additional noncomparative and indi-
rect evidence is summarized in the Supporting
Information.
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%
Author_year RR (95% CI) Weight
Death
Kim et al., 2012 0.44 (0.24, 0.58) 73.56
Wong et al., 2013 0.55 (0.31, 0.99) 16.74
Fattovich et al., 1997 0.71(0.33, 1.53) 9.70
Subtotal (|-squared = 0.0%, p = 0.450) O 0.48 (0.38, 0.61) 100.00
HCC
Hosaka et al., 2013 e 0.57 (0.28, 1.23) 9.91
IIHCSG, 1998 0.88 (0.41, 1.88) 10.08
Kim et al., 2012 I 0.59 (0.41, 0.84) 20.93
Ma et al., 2007 0.33 (0.15, 0.72) 9.78
Mahmood et al., 2005 —a 0.82 (0.34, 1.96) 8.28
Wong et al., 2013 —— 0.26 (0.13, 0.55) 10.80
Benvegnu et al., 1958 —_— 0.26 (0.04, 1.92) 217
Fattovich et al., 1997 0.83 (0.25, 2.75) 5.10
lkeda et al., 1598 e 0.46 (0.24, 0.88) 12.65
Tong et al., 2006 1.25 (0.59, 2.62) 10.34
Subtotal (l-squared = 38.3%, p = 0.118) O 0.57 (0.42, 0.77) 100.00
Decompensated Liver Disease
Kim et al., 2012 0.34 (0.25, 0.46) 61.55
Fattovich et al., 1997 0.70 (0.33, 1.48) 38 .45
Subtotal (l-squared = 67.2%, p = 0.081) 0.45 (0.22, 0.89) 100.00
NOTE: Weights are from random effects analysis
| I | |

05

1 & 15

Fig. 3. Forest plot of clinical outcomes for observational studies comparing antiviral therapy vs. no treatment in patients with chronic HBV

infection and compensated cirrhosis.

Question 4. Stopping Compared to Continuing
Antiviral Therapy In HBeAg-Negative Adults
With Immune Active Chronic HBV Infection

We were unable to find comparative studies for this
question. The Supporting Information summarizes
uncontrolled studies and indirect evidence that may
address this question. Data from these studies indicate a
high rate of viral relapse when treatment was stopped,
but rates of clinical relapse were lower.

Question 5. Safety of Entecavir Compared to

Tenofovir
. 1 .
Eleven studies (one RCT’' and 10 observational
. 66,72-80 . ..
studies®®”*80) compared entecavir versus tenofovir in

1300 patients with a mean follow-up of 18.6 months.

Characteristics of the included studies and risk of bias
are described in Tables 1 and 2.

Meta-analysis of the studies included showed no stat-
istically significant difference between entecavir and
tenofovir in renal safety profiles or hypophosphatemia,
but duration of observation was short. No studies
reported on bone density. Table 4 describes the detailed

outcomes reported for each study.

Question 6. Adding a Second Antiviral Agent
Compared to Continuing Monotherapy (Entecavir
or Tenofovir) in Patients With Chronic HBV
Infection and Persistent Viremia

We were unable to identify comparative studies for
this question. Uncontrolled indirect

studies and
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%
Author_year RR (95% Cl) Weight
Death
Fattovich et al., 1997 H 0.71 (0.33, 1.53) 100.00
Subtotal (l-squared = %, p=.) C::: 0.71 (0.3, 1.53) 100.00
HCC
IIHCSG, 1938 —-;&E— 0.88 (0.41, 1.88) 26.58
Mahmood et al., 2005 —— 0.82 (0.4, 1.98) 20.09
Benvegnu et al., 1958 —_—— 0.26 (0.04, 1.92) 411
Fattovich et al., 1397 —_— 0.83 (0.25, 2.75) 10.79
lkeda et al., 1998 -Ej— 0.46 (0.24, 0.86) 38.42
Subtotal (l-squared = 0.0%, p = 0.543) <> 0.64 (0.42, 0.94) 100.00
Decompensated Liver Disease
Fattovich et al., 1597 -— 0.70 (0.33, 1.48) 100.00
Subtotal (I-squared = .%. p = .) <:>= 0.70 (0.33, 1.48) 100.00
NOTE: Weights are from random effects analysis
| | | | |
05 5 5 15 50

Fig. 4. Forest plot of clinical outcomes for observational studies comparing IFN-o vs. no treatment in patients with chronic HBV infection and
compensated cirrhosis. |-square and P values for study heterogeneity cannot be computed for outcomes with only one study.

evidence (Supporting Information) showed little to no
benefit in adding a second antiviral agent compared to
continuing monotherapy with entecavir or tenofovir.

Question 7. Antiviral Therapy in Patients With
Chronic HBV Infection and Compensated
Cirrhosis and Low-Level Viremia (HBV DNA
<2000 1IU/mL)

We were unable to identify comparative studies on
outcomes of these patients with or without antiviral
therapy. The Supporting Information summarizes
uncontrolled studies and indirect evidence that address
this question. In patients with compensated cirrhosis
and low-level viremia, one study specifically examined
the benefit of antiviral therapy and found a decrease in
incidence of HCC, but the results could be confounded
by differences in the characteristics of treated versus
untreated patients.®'

Publication Bias.
lication bias due to high heterogeneity and the small

We were unable to evaluate pub-

number of studies for each outcome.

Discussion

The members of the AASLD methodology and writ-
ing committees for the HBV Practice Guideline devel-
oped seven key clinical questions that challenge
clinicians and patients in daily practice. The methodolo-
gists performed an extensive literature search, selected
studies that included a comparison group and data on
clinical outcomes, and then rated the quality of the evi-
dence. Sufficient comparative evidence was found for
four of the key questions, but evidence was sparse or
absent for the remaining three questions: when to stop
therapy in persons with immune active chronic HBV
infection who are HBeAg-negative, the benefit of adding
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%
Author_year RR (95% CI) Weight
Death
Kim et al., 2012 - 0.44 (0.24, 0.58) 100.00
Subtotal (l-squared = %, p=.) 0 0.44 (0.34, 0.58) 100.00
HCC
Hosaka et al., 2013 —— 0.57 (0.28, 1.23) 20.32
Kim et al., 2012 — 0.59 (0.41, 0.84) 38.54
Ma et al., 2007 —_— 0.33 (0.15, 0.72) 20.03
Tong et al., 2008 —t— 1.25(0.59, 2.62) 211
Subtotal (l-squared = 49.9%, p = 0.112) <> 0.61 (0.29, 0.98) 100.00
Decompensated Liver Disease
Kim et al., 2012 o 0.34 (0.25, 0.46) 100.00
Subtotal (l-squared= %, p=.) <> 0.24 (0.25, 0.46) 100.00
NOTE: Weights are from random effects analysis
T T T T T

.05 5

1 5

Fig. 5. Forest plot of clinical outcomes for observational studies comparing lamivudine vs. no treatment in patients with chronic HBV infection

and compensated cirrhosis. |-square and P values for study heterogeneity

either entecavir or tenofovir in persons who fail to sup-
press HBV DNA to undetectable levels with either of
these drugs alone, and whether antiviral therapy should
be used in patients with compensated cirrhosis and
HBV DNA levels below 2000 IU/mL. For these three
questions, the committee identified indirect and non-
comparative evidence (Supporting Information).
Antiviral therapy in patients with immune active
chronic HBV infection had 59 published studies avail-
able for review and evaluation. Moderate-quality to low-
quality evidence supported the benefit of therapy in
reducing adverse outcomes of chronic HBV infection
including progression to cirrhosis, liver decompensation,
and all-cause mortality. Because the observational stud-
ies had more patients (59,201 versus 3463) and longer
follow-up (60 versus 28 months), data on mortality and
HCC from 35 observational studies were sufficiently
precise, whereas data from seven RCTs were imprecise.
These larger sample sizes and longer follow-up in the

cannot be computed for outcomes with only one study.

observational studies account for the significant benefit
of antiviral treatment on HCC and mortality found in
the observational studies but not in the RCTs.

Given the indolent nature of chronic HBV infection,
it is not surprising that evidence supporting the benefit
of antiviral treatment on clinical outcomes was found
only when the analysis was limited to patients with
more advanced disease: compensated cirrhosis, decom-
pensated cirrhosis, or acute on chronic liver failure.
Indeed, most RCTs of antiviral therapy in chronic HBV
infection enrolled only or mostly patients with no cir-
rhosis, and very few trials that enrolled predominantly
patients with no cirrhosis provided data on clinical out-
comes. Provision of evidence to support that antiviral
therapy improves clinical outcomes in patients with
chronic HBV infection and no cirrhosis would require
thousands of patients followed for many years and with-
holding treatment in the control group until the com-
pletion of the study. Such a study would be unethical
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Table 4. Outcomes Reported for Tenofovir Versus Entecavir in Chronic HBV Infection

Tenofovir Entecavir
Author, Year Outcomes Reported Events/Total Events/Total RR (95% CI)
Koklu et al., 2013%¢ Renal impairment 1/72 0/77 3.21 (0.13-77.44)
Hypophosphatemia 1/72 0/77 3.21 (0.13-77.44)
Increase of creatinine kinase 0/72 1/77 0.36 (0.01-8.60)
Liaw et al., 20117* Increase in creatinine >0.5 mg/dL from baseline 4745 1/22 1.96 (0.23-16.47)
Phosphorus <2.0 mg/dL 1/45 0/22 1.50 (0.00-35.40)
Batirel et al., 201473 Hypophosphatemia 2/90 0/105 5.82 (0.28-119.75)
Cholongitas et al., 2015"*  eGFR <50 mL/minute 3/31 2/21 1.02 (0.19-5.57)
Serum phosphate levels NR NR NA
Hung et al., 20157 Baseline serum creatinine 0.5 mg/dL 2/30 2/99 3.30 (0.49-22.44)
Reduction of eGFR 108 to 87 92 to 84 mL/ NA
189 mL/min/1.73 m*  min/1.73 m?
Huang et al., 2015 CK levels 2 times over the upper limit of normal 1/33 1/65 1.97 (0.13-30.50)
Mallet et al., 201477 Mean eGFR variation 0.6 (-0.81t0 1.94)  -0.1 (-1.5to 1.3) NA
Mauss et al., 201178 Changes in eGFR -0.92 mL/min -1.00 mL/min NA
(CKD-EPI formula)
Decrease of eGFR >20 mL/min 1/37 2/32 0.43 (0.04-4.55)
Tien et al., 2015"° Phosphate threshold for renal tubular reabsorption < 2.8 mg/dL 18/42 10/44 1.89 (0.99-3.60)
GFR by Cockcroft-Gault <60 mL/min 1/42 2/44 0.52 (0.05-5.56)
GFR by MDRD <60 mL/min 1/42 2/44 0.52 (0.05-5.56)
Serum phosphate (mg/dL) <2.8 mg/dL 6/42 2/44 3.14 (0.67-14.71)
SCr (mg/dL) >1.5 mg/dL 0/42 0/44 NA
Serum alkaline phosphatase >145 U/L 0/42 1/44 0.35 (0.01-8.33)
Gish et al., 2012%° Confirmed SCr increase 0.5 mg/dL 3/80 11/80 0.27 (0.08-0.94)
New Cockcroft-Gault eGFR <60 mL/min 15/80 6/80 2.50 (1.02-6.12)
Decrease in eGFR 20% (MDRD) 33/80 35/80 0.94 (0.66-1.35)

Abbreviations: CK, creatine kinase; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR, estimated glomerular filtration rate; MDRD, Modification of

Diet in Renal Disease; NA, not available; NR, not reported; SCr, serum creatinine.

and likely infeasible. Thus, evidence supporting the ben-
efit of antiviral therapy in patients without cirrhosis has
to rely on intermediate outcomes such as HBV DNA
suppression, ALT normalization, HBeAg seroconver-
sion, HBsAg loss, and cirrhosis prevention or regression.
These intermediate outcomes have been shown to corre-
late with improvement in clinical outcomes and repre-
sent a series of steps toward the ultimate goal of
improving clinical outcome. For example, HBV DNA
suppression precedes HBeAg seroconversion, which pre-
cedes HBsAg loss; and HBsAg loss has been associated
with decreased risk of HCC, particularly if it occurs
before the development of cirrhosis.

Recent studies showed that high levels of HBV vire-
mia are associated with an increased risk of cirrhosis,
HCC, and liver-related mortality.**®* Patients in the
immune tolerant phase have the highest level of viremia.
In the two studies exclusively enrolling patients in the
immune tolerant phase, clinical outcomes were not
reported but rates of intermediate outcomes were lower
than those in patients in the HBeAg-positive immune
active phase.

In the two observational studies comparing the risk of
viral relapse and HBeAg seroreversion in HBeAg-
positive patients who achieved HBeAg seroconversion

during nucleos(t)ide analogue therapy and who stopped
versus continued therapy, very low-quality evidence sug-
gests an increased risk of relapse of viremia with stop-
ping. Other observational studies (see Supporting
Information) showed durable HBeAg seroconversion
varying from 20% to 90% depending on the duration
of consolidation therapy after achieving HBeAg sero-
conversion, the most consistent predictor of durable
response. Studies directly comparing stopping versus
continuing therapy in HBeAg-negative patients on
nucleos(t)ide analogue therapy were not found; how-
ever, observational studies in the literature on the viro-
logic, serologic, and biochemical outcomes of patients
who stopped therapy showed that viral relapse is univer-
sal but that sustained clinical remission and even HBsAg
loss are possible (see Supporting Information). Because
hepatitis flares and hepatic decompensation may occur
after stopping treatment, close monitoring after discon-
tinuation of treatment is important, especially for those
with cirrhosis at the start of therapy who have the high-
est risk for decompensation.

Entecavir and tenofovir have been used as first-line
nucleos(t)ide analogues because of their potent antiviral
activity and low risk of antiviral drug resistance. Tenofo-
vir can cause impairment in renal function, renal tubular
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dysfunction including Fanconi anemia, and decreased
bone mineral density. Meta-analysis of studies compar-
ing monotherapy with entecavir or tenofovir did not
show a significant difference in serum creatinine level,
estimated glomerular filtration rate, or serum phosphate
level; however, the duration of treatment was short in
these studies.

While entecavir and tenofovir have potent antiviral
activity, some patients have persistent viremia despite
being adherent to medication. This is more common
among HBeAg-positive patients with high baseline
serum HBV DNA. Studies comparing continuing ente-
cavir or tenofovir monotherapy versus adding a second
antiviral agent in patients with persistent viremia were
not found. Observational studies of patients who con-
tinued entecavir or tenofovir monotherapy showed that
most patients ultimately achieved undetectable HBV
DNA.

Patients with compensated cirrhosis have a high risk
of liver failure and HCC, particularly those with high
levels of HBV DNA. The benefit of antiviral therapy in
patients with compensated cirrhosis and low levels of
HBV DNA has not been established. One retrospective
study comparing outcomes of patients with compen-
sated cirrhosis and low levels of HBV DNA (<2000
IU/mL) with or without antiviral therapy suggests a
benefit of antiviral therapy in decreasing the incidence
of HCC; but patients who received treatment differed
substantially from those who did not receive treatment,
and in most patients the HBV DNA was level was
higher than 2000 IU/mL at the time treatment was
started.®!

Several questions that had been addressed in the pre-
vious AASLD HBV Guidelines were not included in
this systematic review: who should be screened for HBV
infection, who should be vaccinated against HBV, what
clinical and laboratory criteria (levels of HBV DNA and
ALT) should be used to initiate antiviral therapy, who
should undergo surveillance for HCC, and how fre-
quently patients with chronic HBV infection who are
not receiving antiviral therapy should be monitored.
Management of special populations, such as those with
human immunodeficiency virus or hepatitis C or D viral
coinfection and those requiring immunosuppressive
therapy, was also not addressed in the current review
because data from controlled studies for these patient
populations were sparse. Additional recommendations
can be found in the previous AASLD HBV Guideline
and in the Centers for Disease Control and Prevention
and the World Health Organization guidelines.®”®®

In conclusion, most of the current literature focuses
on the immune active phases of chronic HBV infection.
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Decision-making in other commonly encountered and
challenging clinical settings depends on indirect evi-
dence. In addition to evidence-based data, management
of patients with chronic HBV infection should take into
consideration individual patient preference and available
resources. Recommendations for management of adults
with chronic HBV infection based on this systematic

are provided in the updated AASLD
89

review
guidelines.
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