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IMPORTANCE A 2014 review for the US Preventive Services Task Force (USPSTF) found
antiviral therapy for hepatitis B virus (HBV) infection associated with improved intermediate
outcomes, although evidence on clinical outcomes was limited.

OBJECTIVE To update the 2014 HBV screening review in nonpregnant adolescents and adults
to inform the USPSTF.

DATA SOURCES Cochrane Central Register of Controlled Trials, the Cochrane Database of
Systematic Reviews, and Ovid MEDLINE (2014 to August 2019); with surveillance through
July 24, 2020.

STUDY SELECTION Randomized clinical trials (RCTs) on screening and antiviral therapy; cohort
studies on screening, antiviral therapy clinical outcomes, and the association between
achieving intermediate outcomes after antiviral therapy and clinical outcomes.

DATA EXTRACTION AND SYNTHESIS One investigator abstracted data; a second investigator
checked accuracy. Two investigators independently assessed study quality. Random-effects
profile likelihood meta-analysis was performed.

RESULTS Thirty trials and 20 cohort studies, with a total of 94 168 participants, were
included. No study directly evaluated the effects of screening for HBV infection vs no
screening on clinical outcomes such as mortality, hepatocellular carcinoma, or cirrhosis.
Screening strategies that focused on risk factors such as ever having immigrated from
high-prevalence countries and demographic and behavioral risk factors would identify nearly
all HBV infection cases. In 1study (n = 21008), only screening immigrants from
high-prevalence countries would miss approximately two-thirds of infected persons. Based
on 18 trials (n = 2972), antiviral therapy compared with placebo or no treatment was
associated with greater likelihood of achieving intermediate outcomes, such as virologic
suppression and hepatitis B e-antigen (HBeAg) or hepatitis B surface antigen loss or
seroconversion; the numbers needed to treat ranged from 2.6 for virologic suppression to 17
for HBeAg seroconversion. Based on 12 trials (n = 4127), first-line antiviral therapies were at
least as likely as nonpreferred therapies to achieve intermediate outcomes. Based on 16 trials
(n = 4809), antiviral therapy might be associated with improved clinical outcomes, but data
were sparse and imprecise. Nine cohort studies (n = 3893) indicated an association between
achieving an intermediate outcome following antiviral therapy and improved clinical
outcomes but were heterogeneous (hazard ratios ranged from 0.07 to 0.87). Antiviral
therapy was associated with higher risk of withdrawal due to adverse events vs placebo

or no antiviral therapy.

CONCLUSIONS AND RELEVANCE There was no direct evidence for the clinical benefits and
harms of HBV screening vs no screening. Antiviral therapy for HBV infection was associated
with improved intermediate outcomes and may improve clinical outcomes.
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he overall prevalence of chronic hepatitis B virus (HBV) in-

fectionin the US has been estimated at about 0.3%in 2007

t0 2012, or approximately 847 000 persons." People born
in countries with a2% or greater HBV prevalence accounted for 47%
of chronic infections in the US, based on survey data published
through 2010, and for 95% of chronic infections in the US, based
on an analysis of cases during 1974 to 2008.3# Since 2010, an in-
crease in acute and chronic HBV infection related to drug use in
younger adults has been reported in several states.>”

In 2014, the US Preventive Services Task Force (USPSTF) rec-
ommended screening for HBV infection in persons at high risk for
infection (B recommendation); an HBV prevalence of 2% or greater
was noted as a reasonable threshold for deciding to screen.® This
evidence report was conducted to update the 2014 review on HBV
screening®'® to inform the USPSTF for an updated recommenda-
tion statement.

Methods

Scope of the Review

Detailed methods and additional study details are available in the full
evidencereport.” Figure 1shows the analytic framework and key ques-
tions (KQs) that guided the review; the contextual questions that were
not reviewed systematically are addressed in the full report.

Data Sources and Searches

Ovid MEDLINE, the Cochrane Central Register of Controlled Trials,
and the Cochrane Database of Systematic Reviews were searched
from 2014 to August 2019 (eMethods 1 the Supplement). Searches
were supplemented by reference list review of relevant systematic
reviews; studies from the prior USPSTF review®'® that met inclu-
sion criteria were carried forward. Ongoing surveillance was con-
ducted to identify major studies published since August 2019 that
may affect the conclusions or understanding of the evidence and
the related USPSTF recommendation. The last surveillance was
conducted on July 24, 2020, and identified no studies affecting
review conclusions.

Study Selection

Two investigators independently reviewed titles, abstracts, and
full-text articles using predefined eligibility criteria. The population
for screening was asymptomatic adults and adolescents without
prior HBV infection. For treatment, to evaluate patients more likely
to be asymptomatic and identified by screening, inclusion was
restricted to studies in which less than 20% of patients had cirrho-
sis at baseline (less than 30% for cohort studies that also controlled
for fibrosis stage). Randomized clinical trials of screening, antiviral
therapy vs placebo, and preferred (first-line) antiviral therapy (en-
tecavir, tenofovir disoproxil fumarate [TDF], tenofovir alafenamide
[TAF], pegylated interferon [adults], and nonpegylated interferon
[children]) vs nonpreferred (adefovir, lamivudine, and telbivudine)
antiviral therapy (according to recent guidelines)™ were included.
Nonpegylated interferon in adults was included because there
were few trials of pegylated interferon. Studies that compared the
yield of alternative screening strategies, large (n >1000) cohort
studies of antiviral treatment vs no treatment that controlled for
potential confounders and evaluated clinical outcomes at 1year
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or later, and cohort studies that reported adjusted risk estimates
for the association between achieving intermediate outcomes fol-
lowing antiviral treatment and long-term clinical outcomes (mortal-
ity or morbidity) were also included.

Clinical outcomes were mortality or morbidity (cirrhosis, hepa-
tocellular cancer, quality of life, HBV transmission, extrahepatic
outcomes, or harms). Intermediate outcomes were virologic (HBV
DNA [DNA]) suppression, histologic improvement, biochemical
improvement (normalization of alanine aminotransferase [ALT] or
aspartate aminotransferase levels, hepatitis B e-antigen [HBeAg]
clearance [loss of HBeAg or seroconversion, defined as acquisition
of antibody to HBeAg], and hepatitis B surface antigen [HBsAg]
clearance [HBsAg loss or or seroconversion, defined as acquisition
of antibody to HBsAg]). Studies that focused on patients previously
treated, co-infected with HIV or with hepatitis C virus co-infection,
transplant patients, and persons with advanced kidney disease
were excluded.

Data Abstraction and Quality Rating

Oneinvestigator abstracted details about the study design, patient
population, setting, interventions, analysis, follow-up, and results
from each study. A second investigator reviewed abstracted data for
accuracy. Two independent investigators assessed the quality of each
study as good, fair, or poor using predefined criteria developed by
the USPSTF (eMethods 2 in the Supplement).' Discrepancies were
resolved through a consensus process. In accordance with the
USPSTF Procedure Manual,"? studies rated poor-quality because of
critical methodological limitations were excluded.

Data Synthesis
Random-effects meta-analysis, stratified by antiviral drug or com-
parison (for head-to-head trials), was performed to summarize the
proportion of patients experiencing intermediate outcomes, clini-
cal outcomes, and harms using a profile likelihood model in Stata/IC
14.2 (StataCorp). When the profile likelihood model did not con-
verge, the Dersimonian-Laird model was used instead. Statistical
heterogeneity was assessed using the /2 statistic. Subgroup analy-
ses were conducted on study quality, geographic setting, duration
of follow-up, HBeAg status, immune tolerant or immune active
phase of HBV infection,™ prior antiviral treatment status, and cir-
rhosis (excluded or included some [up to 20% of sample] with
baseline cirrhosis) and interactions were assessed using a test for
heterogeneity across subgroups. Meta-analysis was not performed
for the association between achieving an intermediate outcome
after antiviral therapy and clinical outcomes because of small num-
bers of studies. Graphical and statistical tests for small sample
effects were not conducted because of fewer than 10 trials for
most analyses and clinical heterogeneity (due to differences in the
drugs evaluated and populations [eg, HBeAg status]) in analyses
with more than 10 trials.”

All significance testing was 2-tailed; P = .05 or less was con-
sidered statistically significant.

.|
Results

Across all KQs, 30 randomized clinical trials'®#“ (n = 7099), 17
cohort studies*>*®' (n = 56 029), and 3 retrospective studies
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Figure 1. Analytic Framework: Screening for Hepatitis B Virus Infection in Nonpregnant Adolescents and Adults
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What are the benefits of screening for HBV infection in asymptomatic, nonpregnant adolescents and adults on morbidity, mortality,

What are the harms of screening for HBV infection in asymptomatic, nonpregnant adolescents and adults (eg, labeling or anxiety)?

What is the yield (number of new diagnoses per tests performed) and sensitivity of alternative HBV screening strategies
(eg, universal vs targeted screening or screening strategies based on alternative risk factors)?

How effective is antiviral treatment in improving intermediate outcomes among nonpregnant adolescents and adults with chronic
HBV infection, including virologic or histologic improvement, clearance of HBeAg (as indicated by loss of HBeAg or acquisition
of the antibody to HBeAg), or clearance of HBsAg (as indicated by loss of HBsAg or acquisition of anti-HBs)?f

How effective is antiviral treatment in improving health outcomes among nonpregnant adolescents and adults with chronic

What are the harms associated with antiviral treatment in nonpregnant adolescents and adults with chronic HBV infection?f

What is the association between improvements in intermediate outcomes as a result of antiviral treatment of chronic HBV infection
and reduction in risk of HBV-related adverse health outcomes?

Evidence reviews for the USPSTF use an analytic framework to visually display
the key questions that the review will address to allow the USPSTF to evaluate
the effectiveness and safety of a service. The questions are depicted by linkages
that relate interventions and outcomes. For additional information see the
USPSTF Procedure Manual.? Anti-HBc indicates antibody to the hepatitis B
core antigen; anti-HBs, hepatitis B surface antibody; HBeAg, hepatitis B
e-antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus.

@ Defined as testing for anti-HBs and HBsAg, with or without testing for anti-HBc.
PDefined by a positive HBsAg result. Chronic HBV infection should be staged by
assessment for hepatitis fibrosis/inflammation, HBV viral load, HBeAg status,
antibody to HBeAg (anti-HBe) status, and liver function test results. Appropriate
interventions depend on disease stage. “Defined as positive anti-HBs, negative
HBsAg, and positive (cleared infection) or negative (seroprotection due to

vaccination) anti-HBc test results. Patients who have positive anti-HBc results
may benefit from education regarding risk of reactivation. “Defined as positive
anti-HBc test results but negative anti-HBs and HBsAg test results and indicates
prior HBV exposure or false-positive result. Patients who have positive isolated
anti-HBc test results may benefit from education regarding risk of reactivation
and, if immunocompromised, HBV DNA testing. HBV vaccination is
recommended for patients with positive isolated anti-HBc test results who are
from countries with low prevalence of HBV infection (eg, US) or who are
immunocompromised. ®Defined as negative anti-HBs, anti-HBc, and HBsAg test
results. 'Subpopulations of interest for key questions 4, 5, and 6 include those
defined by age, race/ethnicity, sex, injection drug use status, HBV genotype,
HBeAg status, fibrosis stage, ALT level, presence of nonalcoholic steatohepatitis,
HBV DNA, and hepatitis D virus status.
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Figure 2. Literature Search Flow Diagram: Screening for Hepatitis B Virus Infection in Nonpregnant Adolescents and Adults
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(n = 31040)%%%* addressing the yield of alternative strategies were
included (Figure 2). Twenty-two studies30-3340-52.59-616364 \yare
new for this update, and 28 studies'®29-34-3953-58.62 \yere carried
forward from the previous review. Seventeen studies included in the
prior USPSTF review were excluded for this update because the pro-
portion of patients with cirrhosis at baseline was above the 20%
threshold®>”" or the 30% threshold (for association studies),””* pa-
tients were antiviral therapy-experienced,”®7® or the studies were
rated poor-quality.”®-!

Benefits and Harms of Screening
Key Question 1. What are the benefits of screening for HBV infec-
tion inasymptomatic, nonpregnant adolescents and adults on mor-
bidity, mortality, and disease transmission?

No study met inclusion criteria for this KQ.

JAMA December 15,2020 Volume 324, Number 23

Key Question 2. What are the harms of screening for HBV infection
in asymptomatic, nonpregnant adolescents and adults (eg, label-
ing or anxiety)?

No study met inclusion criteria for this KQ.

Key Question 3. What is the yield (number of new diagnoses per tests
performed) and sensitivity of alternative HBV screening strategies
(eg. universal vs targeted screening or screening strategies based
on alternative risk factors)?

Three fair-quality European studies (n = 30 040 retro-
spectively compared the yield of alternative screening strategies
(eTables 1-3 in the Supplement). They found that screening based
on the presence of any of multiple risk factors (ever having immi-
grated from high-prevalence countries, other demographic risk
factors, and behavioral risk factors) would result in screening
about two-thirds of the population and identify nearly all cases of

)62-64
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HBV infection; the numbers needed to screen to identify 1 HBV
infection ranged from 32 to 148. Screening only immigrants from
high-prevalence (=2%) countries was more efficient (number
needed to screen, 19-71) and identified 85% to 99% of patients
with HBV infection in higher-prevalence clinical settings but
missed about two-thirds of HBV infections in a study®* con-
ducted in primary care practices.

Benefits and Harms of Treatment

Key Question 4. How effective is antiviral treatment in improving
intermediate outcomes among nonpregnant adolescents and adults
with chronic HBV infection, including virologic suppression, histo-
logicimprovement, biochemical improvement, clearance of HBeAg
(as indicated by loss of HBeAg or acquisition of the antibody to
HBeAg), or clearance of HBsAg (as indicated by loss of HBsAg or ac-
quisition of hepatitis B surface antibody)?

Antiviral Therapy vs Placebo or No Treatment
Eighteen trials (n = 2972) reported effects of antiviral therapy (en-
tecavir, nonpegylated interferon alfa-2a or alfa-2b, adefovir, or la-
mivudine) vs placebo or no treatment on intermediate outcomes
(eTables 4-5 in the Supplement).'®3* No trial evaluated pegylated
interferon, tenofovir (TDF or TAF), or telbivudine. All trials in-
cluded only adults. The duration of follow-up ranged from 1.8 to 86
months. All trials were rated fair-quality; methodological limita-
tions included unclear reporting of randomization, allocation con-
cealment, and blinding methods (eTable 6 in the Supplement).

Antiviral therapy. vs placebo or no antiviral therapy, was associ-
ated with increased likelihood of HBeAg loss (6 trials, n = 1121; risk
ratio [RR], 1.91[95% Cl, 1.46 to 2.81]; I* = 15%; absolute risk differ-
ence [ARD], 14% [95% Cl, 5.8% to 23%]) (Figure 3A),'82+:25:29-31
HBeAg seroconversion (4 trials, n = 1104; RR, 2.11[95% Cl, 1.30 to
3.55]; > = 0%; ARD, 6.2% [95% Cl, 2.4% to 10%]) (eFigure 1in the
Supplement),'®24:28:29 HBsAg loss (3 trials, n = 714; RR, 4.63 [95%
Cl, 1.10 t0 19.55]; I? = 70%:; ARD, 8.2% [95% Cl, -2.6% to 19%)])
(eFigure 2 in the Supplement),2>?”33 HBV DNA suppression vs pla-
cebo (13 trials, n = 2522; RR, 4.39 [95% Cl, 2.61 to 7.39]; I* = 86%;
ARD, 39% [95% Cl, 24% to 53%]) (Figure 3B),'7-20.24.25.27-33
normalization of ALT levels (11 trials, n = 2044; RR, 2.62 [95% (I,
2.22 t0 3.10]; I? = 0%:; ARD, 24% [95% Cl, 7.8% to 39%]
(Figure 4A),'6-2023-25.2930.33 gnd histologic improvement (6 trials,
n =1057; RR, 2.00 [95% Cl, 1.63 to 2.41]; I> = 0%; ARD, 28% [95%
Cl, 22% to 34%]; (Figure 4B).17-20:24.32

Antiviral therapy was also associated with increased likelihood
of the composite outcomes HBV DNA suppression plus normaliza-
tion of ALT levels (3 trials, n = 286; RR, 6.30 [95% Cl, 3.06 to 13.11];
12 = 0%; ARD, 48% [95% Cl, 29% to 61%]) (eFigure 3 in the
Supplement)'”?227 and HBeAg loss or seroconversion plus HBV DNA
suppression (4 trials, n = 623; RR, 2.36 [95% Cl, 1.44 to 4.28];
I = 0%:; ARD, 12% [95% Cl, 4.8% to 24%]) (eFigure 4 in the
Supplement).202328:31 The estimates stratified by each individual
drug consistently favored antiviral therapy, except when there was
marked imprecision. For HBV DNA suppression, there were statis-
tically significant interactions between geographic region, dura-
tion of follow-up, and HBeAg status and antiviral therapy effects, but
results favored antiviral therapy in each of these subgroups (eTable 7
inthe Supplement). For normalization of ALT levels, there was a sta-
tistically significant interaction between HBeAg status and antivi-
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ral therapy effects, but only 1 trial excluded HBeAg-positive pa-
tients. Otherwise, there were no significant interactions between
geographic region, prior antiviral treatment status, follow-up dura-
tion, HBeAg status, orimmune tolerant phase and effects on inter-
mediate outcomes.

Preferred vs Nonpreferred Regimens

Twelve trials (reported in 11 publications) (n = 4127) compared pre-
ferred (entecavir, TDF, or pegylated interferon alfa-2a) vs nonpre-
ferred (lamivudine, telbivudine, or adefovir) antiviral regimens on
intermediate outcomes (eTables 8-9 in the Supplement).3*44 Du-
ration of follow-up ranged from 3.7 to 22 months. Five trials were
rated good-quality,3#3>-374943 and the others were rated fair-
quality because of unclear or no blinding of outcome assessors, care
providers, or patients (eTable 6 in the Supplement).

Preferred antiviral therapy, vs nonpreferred antiviral therapy, was
associated with similar or increased likelihood of HBeAg loss (3 trials,
n = 813),36-3740 HBeAg seroconversion (7 trials, n = 2173) (eFigure 5
inthe Supplement), 3639434482 HBsAg |oss or seroconversion (3 trials,
n =1492),343738 yirologic suppression (12 trials, n = 3983) (eFig-
ure 6in the Supplement),>**&2 normalization of ALT levels (11 trials,
n = 3875) (eFigure 7in the Supplement),>>#1434482 3nd histologicim-
provement (2 trials, n = 1211) (eFigure 8 in the Supplement).3>#2 How-
ever, estimates for some head-to-head comparisons were based on
few trials and were imprecise. Subgroup analyses found no statisti-
cally significant interactions between HBeAg status or duration of
follow-up and effects of entecavir vs lamivudine on normalization of
ALT levels or virologic suppression (eTable 10 in the Supplement). Oth-
erwise, subgroup analyses were not performed because of small num-
bers of trials.

Key Question 5. How effective is antiviral treatment in improving
health outcomes among nonpregnant adolescents and adults with
chronic HBV infection?

Antiviral Therapy vs Placebo or No Treatment

Seven randomized trials of antiviral therapy vs placebo or no treat-
ment (n = 1042) reported effects on clinical outcomes (eTables 4-5
in the Supplement)."”18:20.22:23.25.31 Ngne of the trials reported ef-
fects on quality of life, risk of HBV disease transmission, or extrahe-
patic outcomes. The trials were not designed to evaluate effects on
clinical outcomes and there were a total of 23 cases of incident cir-
rhosis in 2 trials,?32°13 cases of hepatocellular carcinoma in 4
trials,”222325 and 8 deaths in 3 trials?>>2>3 (2 other trials that re-
ported mortality recorded no deaths).'®2° The duration of follow-up
ranged from 11 to 86 months.

Antiviral therapy was associated with decreased risk of mortal-
ity vs placebo or no therapy (3 trials, n = 349; RR, 0.15 [95% CI,
0.03 to 0.69]; I? = 0%:; ARD, -0.3% [95% Cl, -1.7% to 0.8%])
(Figure 5A); all of the trials reporting mortality evaluated nonpeg-
ylated interferon.?32>31 Pooled estimates for incident cirrhosis
(2 trials, n = 165; RR, 0.72 [95% Cl, 0.29 to 1.77]; I = 0%)
(Figure 5B)**>2° and hepatocellular carcinoma (4 trials, n = 343; RR,
0.60 [95% Cl, 0.16 to 2.33]; I = 20%) (Figure 5C)"-?2-232> fayored
antiviral therapy over placebo or no therapy, but differences were
not statistically significant.

Seven fair-quality cohort studies (n = 50 912) evaluated
effects of antiviral therapy vs no therapy on mortality or hepato-
cellular carcinoma after controlling for potential confounders
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Figure 3. Antiviral Treatment vs Placebo or No Treatment on Intermediate Outcomes (HBeAg Loss; HBV DNA Loss or Virologic Suppression)
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Yao et al,29 1999 Lamivudine 100 mg daily 12 <1.6 pg/mL 269/293 14/99 6.49 (3.99-10.56) F—
Subgroup (Heterogeneity: 12=12.5%; P=.29) 603/787 59/372  3.98(3.07-5.17) @
Heterogeneity between groups: P <.001
Overall (Heterogeneity: 12=86.5%; P <.001) 986/1517 107/1005 4.39 (2.61-7.39) <4
DAL SRR SR AL

0.1 1 10 100 1000
Risk ratio (95% Cl)

Dashed line indicates the overall effect. HBeAg indicates hepatitis B e-antigen; HBV, hepatitis B virus; NR, not reported.

(eTables 11-13 in the Supplement).#>->! Follow-up ranged from 2.7  Studies typically adjusted for age, sex, and fibrosis stage; some
to 8.9 years. Three studies appeared to examine overlapping  studies also adjusted for HBV DNA level, ALT level, or medi-
populations from a Taiwanese administrative database.*®>%°"  cal comorbidities.
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Figure 4. Antiviral Treatment vs Placebo or No Treatment on Intermediate Outcomes (ALT Level Normalization; Histologic Improvement)

E ALT level normalization

No./total ) ) Favors Fav_or.s
Follow-up, Risk ratio placebo/no : antiviral
Study Drug and dose wk Treatment Control (95% ClI) treatment | therapy
Adefovir dipivoxil
Hadziyannis et al,19 2003 Adefovir dipivoxil 10 mg daily 48 84/116 17/59 2.51(1.66-3.81) —a—
Marcellin et al,24 2003 Adefovir dipivoxil 10 mg daily 48 81/168 26/164 3.04 (2.07-4.47) —H—
Wen et al,33 2014 Adefovir dipivoxil 10 mg 100 87/252 26/274 3.64(2.43-5.45) =
Subgroup (Heterogeneity: 12=0%; P=.46) 252/536 69/497  3.04(2.32-3.96) >
Interferon alpha-2a
Linetal,23 1999 Interferon alfa 2a 4-5 MU/m2 364 37/76 8/40 2.43(1.26-4.72) —_—
Realdi et al,30 1990 Interferon alfa-2a 64 12/39 5/40 2.46 (0.96-6.34)
Subgroup (Heterogeneity: 12=0%) 49/115 13/80 2.44 (1.29-4.62) -
Interferon alpha-2b
Mazzella et al,25 1999 Interferon alfa 5 MU/m2 360 22/33 11/31 1.88(1.10-3.20) ——
Subgroup (Heterogeneity: 12=0%; P=.99) 22/33 11/31 1.88(1.10-3.20) —
Lamivudine
Bozkaya et al, 16 2005 Lamivudine 100 mg daily 52 8/18 4/19 2.11(0.77-5.81)
Chan etal,17 2007 Lamivudine 100 mg daily 96 66/89 17/47 2.05 (1.38-3.06) —
Dienstag et al,18 1999 Lamivudine 100 mg daily 52 27/66 5/68 5.56(2.28-13.58) —-—
Lai et al,20 1998 Lamivudine 25 or 100 mg daily 52 132/193 12/50 2.85(1.72-4.71) —
Yao et al,29 1999 Lamivudine 100 mg daily 12 91/151  14/51 2.20(1.38-3.49) ——
Subgroup (Heterogeneity: 12=0%) 324/517 52/235 2.43(1.90-3.39) <>
Heterogeneity between groups: P=.38 i
Overall (Heterogeneity: 12=0%; P=.44) 647/1201 145/843 2.62(2.22-3.10) <
R T !
05 1 10 20
Risk ratio (95% Cl)
Histologic improvement
No./total . . Favors Fav9 rs
Follow-up, Outcome - Risk ratio placebo/no : antiviral
Study Drug and dose wk definition Treatment Control  (95% Cl) treatment : therapy
Adefovir dipivoxil
Hadziyannis et al,19 2003  Adefovir dipivoxil 10 mg daily ~ 48 Knodell 22 77/121 19/57 1.91(1.29-2.82) 4.:7
Marcellin et al,24 2003 Adefovir dipivoxil 10 mg daily ~ 48 Knodell =2 89/168  41/161  2.08 (1.54-2.81) *
Subgroup (Heterogeneity: 12=0%; P=.73) 166/289 60/218  2.02(1.51-2.65)
Entecavir
Tseng et al,322014 Entecavir 0.5 mg daily 52 Knodell 22 16/21 8/18 0.86 (0.40-1.82) L
Subgroup (Heterogeneity: 12=0%) 16/21 8/18 0.86 (0.40-1.82) <:>
Lamivudine
Chanetal,17 2007 Lamivudine 100 mg daily 96 Knodell =2 23/89 2/8 3.11(0.91-10.59)
Dienstag et al,18 1999 Lamivudine 100 mg daily 52 HAI 22 28/63 16/71 2.29(1.40-3.73) —i—
Lai et al,20 1998 Lamivudine 25 or 100 mg daily 52 Knodell 22 49/54 18/73 2.21(1.46-3.35) —Ihf
Subgroup (Heterogeneity: 12=0%; P=.88) 603/787 36/152  2.29(1.66-3.26) <>
Heterogeneity between groups: P=.06 i
Overall (Heterogeneity: 12=0%; P=.30) 986/1517 104/388 2.00(1.63-2.41) <>
T T !
0.4 1 10 20

Risk ratio (95% Cl)

ALT indicates alanine aminotransferase; HAI, histology activity index.

Antiviral therapy was consistently associated with decreased
risk of hepatocellular carcinoma vs no antiviral therapy in 2 US stud-
ies (n = 2671; adjusted hazard ratio [HR], 0.39 [95% Cl, 0.27 to
0.56] after 5.2 years,*® and n=1302; adjusted HR, 0.24 [95% Cl, to
0.0 to 0.58] after 8.9 years)*® and in 5 studies conducted in Asian
populations (n = = 44576 [excluding potentially overlapping
populations], adjusted HRs ranged from 0.37 at 2.7 years' follow-up
to 0.64 at 5.3 years' follow-up).*”>! A study conducted in Taiwan

jama.com

found antiviral therapy associated with decreased risk of mortality
(n =3088; adjusted HR, 0.58 [95% Cl, 0.43 to 0.79]).>°

Preferred vs Nonpreferred Regimens

Nine trials (n = 3767, reported in 8 publications) evaluated effects
of preferred vs nonpreferred antiviral therapy on clinical outcomes
(mortality, cirrhosis, hepatocellular carcinoma) (eTables 8-9 in the
Supplement).3435374143 The trials were not designed to evaluate
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Figure 5. Antiviral Treatment vs Placebo or No Treatment on Health Outcomes

E Mortality
Favors : Favors
No./total Risk ratio antiviral ; placebo/no
Study Drug and dose Follow-up, wk Treatment  Control (95% CI) therapy : treatment
Lin et al,23 1999 Interferon alfa 2a 4-5 MU/m2 364 1/67 4/34 0.13(0.01-1.09)
Mazzella et al,2> 1999 Interferon alfa 5 MU/m2 x3/wk 360 0/33 2/31 0.19(0.01-3.77)
Thomas et al,31 1994 Interferon-alfa-2a 5/10 MIU/m2 74 0/125 1/59 0.16 (0.01-3.84)
Overall 1/225 7/124 0.15 (0.03-0.69) =
Hetererneity: I2=0%,P=98 T LR T T 1T LR 1
0.01 0.1 1 10
Risk ratio (95% Cl)
Incident cirrhosis
Favors : Favors
No./total Risk ratio antiviral : placebo/no
Study Drug and dose Follow-up, wk Treatment  Control (95% ClI) therapy : treatment
Linetal,23 1999 Interferon alfa 2a 4-5 MU/m2 364 8/67 5/34 0.81(0.29-2.29)
Mazzella et al,25 1999 Interferon alfa 5 MU/m2 x3/wk 360 4/33 6/31 0.63(0.20-2.01)
Overall 12/100 11/65 0.72(0.29-1.77) e
Heterogeneity: 12=0%; P=.74 ‘ S ‘
0.1 1 3
Risk ratio (95% Cl)
Hepatocellular carcinoma
Favors : Favors
No./total Risk ratio antiviral : placebo/no
Study Drug and dose Follow-up, wk Treatment  Control (95% CI) therapy : treatment
Chan et al,7 2007 Lamivudine 100 mg daily 96 3/89 1/47 1.58(0.17-14.81)
Lampertico et al,22 1997 Interferon alfa 2b 6MU IM x3 /wk 156 1/21 0/21 3.00(0.13-69.70)
Lin et al,23 1999 Interferon alfa 2a 4-5 MU/m2 364 1/67 4/34 0.13(0.01-1.09)
Mazzella et al,25 1999 Interferon alfa 5 MU/m2 x3/wk 360 1/33 2/31 0.47 (0.04- 4.92)
Overall 6/210 7/133 0.60(0.16-2.33) >

Heterogeneity: 12=20.5%; P=.29

0.01 0.1 1 10 70
Risk ratio (95% Cl)

Dashed line indicates the overall effect.

clinical outcomes and reported very small numbers of events, re-
sulting in very imprecise estimates.

Key Question 6. What are the harms associated with antiviral
treatment in nonpregnant adolescents and adults with chronic
HBV infection?

Antiviral Therapy vs Placebo or No Treatment

There were no statistically significant differences between antivi-
ral therapy vs placebo or no antiviral therapy in risk of serious ad-
verse events (4 trials, n = 802; RR, 0.92 [95% Cl, 0.45 to 1.85];
I? = 0%) (eFigure 9 in the Supplement),”'92927 any adverse event
(5 trials, n = 1290; RR, 1.01 [95% Cl, 0.90 to 1.11]; I* = 0%) (eFig-
ure10in the Supplement),'®2°2%293" nausea (3 trials; RR, 0.80 [95%
Cl, 0.48 t0 2.10]; I = 0%) (eFigure 11in the Supplement),?*272% or
elevated creatinine levels (3 trials; RR, 1.27 [95% Cl, 0.31to 3.55];
I = 0%) (eFigure 12 in the Supplement).'”'®2° However, esti-
mates were imprecise. The estimate for withdrawal due to adverse
events suggested increased risk (3 trials, n = 505; RR, 4.44[95% Cl,
0.95t020.77]; I> = 0%) (eFigure 13in the Supplement), %2242’ which
was highest in a trial of interferon alfa-2a (n = 42;23.8%vs 0%; RR,
11.00 [95% Cl, 0.65 to 187.171).22 Another trial found interferon as-
sociated with markedly increased risk of any adverse event (89.6%
vs 0%:; RR, 107.14 [95% Cl, 6.78 to 1694.36]).3" A cohort study

JAMA December 15,2020 Volume 324, Number 23

(n =1224) of Asian patients in the US found neither TDF nor ente-
cavir associated with increased risk of osteopenia or osteoporosis
compared with no therapy, although estimates were imprecise (ad-
justedHR, 0.74[95% Cl, 0.34 to1.59] and 0.98 [95%Cl, 0.51t01.90],
respectively); fracture risk was not assessed.

Preferred vs Nonpreferred Regimens

There were no statistically significant differences between entecavir
vs lamivudine or tenofovir vs adefovir in risk of serious adverse events
(7trials, n = 3136) (eFigure 14 in the Supplement) 353840414382 yjith.
drawal due to adverse events (7 trials, n = 3223) (eFigure 15 in the
Supplement) 3>36:38404143.82 5 3y adverse event (7 trials, n = 3223)
(eFigure 16 in the Supplement).3>-36:38:40.41.43.82 Lo \ever, esti-
mates were imprecise. One trial (n = 543) found pegylated inter-
feron alfa-2a associated with increased risk of serious adverse events
(RR, 2.41[95% Cl, 0.86 to 6.74]), withdrawal due to adverse events
(RR, 4.01[95% Cl, 0.86 to 18.73]), and any adverse event (RR, 1.58
[95% Cl, 1.41t01.78]) vs lamivudine, though only the estimate for any
adverse event was statistically significant.3” One small trial (n = 44)
found entecavir associated with increased risk of any adverse event
vstelbivudine, but the estimate was imprecise (RR, 1.58 [95% Cl, 0.86
to 2.91]).*2 Three head-to-head trials reported too few cases of el-
evated creatinine levels to determine effects of preferred vs

jama.com
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nonpreferred therapy.®*' No trial compared preferred vs nonpre-
ferred antiviral therapy for bone adverse events.

Key Question 7. What is the association between improvements
in intermediate outcomes as a result of antiviral treatment of
chronic HBV infection and reduction in risk of HBV-related adverse
health outcomes?

Nine fair-quality studies evaluated the association betweenim-
provement vs no improvement in intermediate outcomes follow-
ing antiviral therapy for chronic HBV infection and clinical out-
comes (eTables 14-16 in the Supplement). Sample sizes ranged from
63 to 1531 patients (total n = 3893), and the duration of follow-up
ranged from 3.2 to 9.9 years.

Variability in patient populations (eg, HBeAg status and preva-
lence of cirrhosis at baseline), intermediate and clinical outcomes
evaluated, and methodological limitations made it difficult to draw
strong conclusions regarding the association between achievingin-
termediate outcomes after antiviral treatment and improvement in
clinical outcomes (eTable 17 in the Supplement). However, across
intermediate and clinical outcome comparisons, estimates of risk
consistently favored achieving the intermediate outcomes and re-
duced risk of mortality (1 study, n = 103),% hepatocellular carci-
noma (4 studies, n = 3326),°%® cirrhosis (1 study, n = 233),%° and
composite clinical outcomes (6 studies, n = 1311),%3>7>° although
some estimates were not statistically significant. The composite clini-
cal outcomes consisted of various combinations of mortality, hepa-
tocellular carcinoma, hepatic decompensation and associated com-
plications, and liver transplant.

|
Discussion

The findings in this evidence report are summarized in the Table.
The USPSTF previously determined that HBV screening tests are
highly accurate.®® Studies in this review found that screening
strategies that focused on patients with a variety of risk factors
(immigration from high-prevalence country, other demographic
risk factors, and/or behavioral risk factors) would identify nearly all
cases of HBV infection while screening about two-thirds of the
population.®?®* The number needed to screen to identify 1 HBV
infection ranged from 32 to 148. A more focused strategy of only
screening immigrants from high-prevalence countries would be
more efficient (number needed to screen, 16-71), but missed about
two-thirds of infected persons in 1study®* conducted in primary
care practices. The studies applied screening strategies retrospec-
tively and were conducted in Europe, including some studies of
high-HBV prevalence populations, which might limit applicability
to primary care settings in the US.

As in the previous USPSTF review, randomized trials found an-
tiviral therapy to be associated with increased likelihood of achiev-
ing various intermediate outcomes vs placebo or no treatment for
achieving various intermediate outcomes. The numbers needed to
treat to achieve 1intermediate outcome ranged from 2.6 for HBV
DNA suppression to 17 for HBeAg seroconversion. Results were gen-
erally consistent when analyses were stratified by individual drug,
although some estimates were imprecise and not statistically sig-
nificant. Although this update focused on US Food and Drug Ad-
ministration-approved antiviral therapies, almost all of the placebo-
controlled trials evaluated therapies classified as nonpreferred in

jama.com
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current guidelines.™ However, the effectiveness of preferred thera-
pies is supported by head-to-head trials, which found entecavir, TDF,
and pegylated interferon associated with greater or similar likeli-
hood of achieving various intermediate outcomes vs nonpreferred
therapies. Effects of antiviral therapies were generally consistent
when trials were stratified according to HBeAg status or whether
some patients with cirrhosis were included.

As in the prior USPSTF review, antiviral therapy was not asso-
ciated with an increased risk of serious adverse events or experi-
encing any adverse event vs placebo. Interferon therapy was asso-
ciated with an increased risk of withdrawal due to adverse events,
and pegylated interferon alfa-2a was associated with increased risk
of serious adverse events and withdrawal due to adverse events vs
lamivudine, consistent with known adverse effects of interferon-
based therapies. Data on risks of kidney and bone adverse events
were limited but did not indicate increased risk; this included the an-
tiviral TDF, which has been associated with bone and kidney toxici-
ties in some conditions.4 In general, adverse events associated with
antiviral therapy, including interferon-based therapies, are self-
limited and resolve following discontinuation of the drug.

Data from randomized trials on effects of antiviral therapy vs
placebo or no therapy on clinical outcomes remains sparse. The trials
were not designed to assess these outcomes because of small sample
sizes and insufficient duration of follow-up. Although antiviral therapy
was associated with decreased risk of mortality, the estimate was
based on 3 trials of nonpegylated interferon with a total of 8 deaths.
Antiviral therapy might be associated with decreased risk of cirrho-
sisand hepatocellular carcinoma, but estimates were imprecise and
not statistically significant. Cohort studies found a consistent asso-
ciation between receipt of antiviral therapy and decreased risk of he-
patocellular carcinoma. Most of the cohort studies were con-
ducted in Asia, although studies conducted in the US reported
findings consistent with those from the Asian studies. No trial evalu-
ated effects of antiviral therapy on quality of life, risk of HBV trans-
mission, or extrahepatic manifestations of HBV infection.

As in the prior USPSTF review, observational studies generally
found an association between achieving an intermediate outcome
and reduced risk of mortality, hepatocellular carcinoma, cirrhosis,
or a composite clinical outcome. However, results were not statis-
tically significant in all studies. In addition, differences across stud-
ies in the intermediate and clinical outcomes evaluated, variability
in patient populations (eg, with regard to HBeAg status, ALT lev-
els, or HBV DNA levels) and methodological limitations precluded
strong conclusions.

Research is needed to clarify effects of screening and subse-
quent interventions on clinical outcomes and to identify optimal
screening strategies. In addition, no study meeting inclusion criteria
evaluated adolescents and the trials focused on treatment of
patients with immune active HBV infection, with very little data for
immune tolerant phase infection. No trial evaluated the preferred
antiviral TAF, which was FDA-approved for chronic HBV infection in
2016 and may have fewer kidney and bone toxicities compared
with TDF.8

Limitations

This review has several limitations. First, evidence from placebo-
controlled trials of preferred antiviral therapy was limited; there-
fore, head-to-head trials of preferred vs nonpreferred antiviral
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Table. Summary of Evidence

Studies observations (No.); Consistency EPC assessment

study designs Summary of findings and precision Other limitations of strength of evidence Applicability
KQ1: What are the benefits of screening for HBV infection in asymptomatic, nonpregnant adolescents and adults on morbidity, mortality, and disease transmission?

No studies No evidence NA No studies No evidence NA

KQ2: What are the harms of screening for HBV infection in asymptomatic, nonpregnant adolescents and adults (eg, labeling or anxiety)?

No studies No evidence NA No studies No evidence NA

KQ3: What is the yield (number of new diagnoses per tests performed) and sensitivity of alternative HBV screening strategies (eg, universal vs targeted screening or screening strategies based on alternative risk factors)?

Consistent; precise Studies applied screening Moderate

strategies retrospectively

Prior report: 1 retrospective
study®? (n = 6194)

Update: 2 retrospective
studies®3:°4 (n = 24 846)

Three European studies found that screening strategies that
targeted persons with a variety of risk factors (immigration from
areas with high HBV infection prevalence, other demographic risk
factors, and behavioral risk factors) would identify nearly all cases
of HBV infection, while screening about two-thirds of the
population; numbers needed to screen to identify 1 HBV infection
ranged from 32 to 148

Screening only immigrants from high-prevalence (22%) countries
was more efficient (number needed to screen, 19-71) and
identified 85% to 99% of patients with HBV infection in
higher-prevalence clinical settings but missed about two-thirds of
HBV infections in a study conducted in primary care practices

Some studies included patients in
high-prevalence settings; all studies
were conducted in Europe

KQ4: How effective is antiviral treatment in improving intermediate outcomes among nonpregnant adolescents and adults with chronic HBV infection, including virologic or histologic improvement, clearance of HBeAg

(as indicated by loss of HBeAg or acquisition of the anti-HBe), or clearance of HBsAg (as indicated by loss of HBsAg or acquisition of anti-HBs)?

Treatment vs placebo/no Antiviral treatment vs placebo or no treatment: Consistency: high for Study duration and patient Moderate for antiviral therapy

treatment: X " _ X o _ . antiviral therapies and characteristics varied widely;  vs placebo, entecavir vs

Prior report: 14 RCTs'2° ;-IzB:quS‘E/t:ss. il 0 = LI R, DL (SRR, Las2 il for entecavir vs few good-quality studies; lamivudine, and pegylated
(n=2148) . . lamivudine and TDF vs almost all placebo-controlled  interferon vs adefovir; low for
Update: 4 RCTs30-33 HBeAg ST 4trials, n = 1104; RR, 2.11 (95% Cl, adefovir; consistency trials evaluated nonpreferred  TDF vs adefovir

(n = 824) 1.30-3.55); I = 0% could not be assessed for  antiviral therapies; no trials of

pegylated interferon vs tenofovir alafenamide

HBsAg loss: 3 trials, n = 714; RR, 4.63 (95% Cl, 1.10-19.55); ylate €
lamivudine (1 trial)

Preferred vs nonpreferred:
> =70%

Prior report: 7 RCTs34-3°

(n =2793) 0.4 Virologic suppression: 13 trials, n = 2522; RR, 4.39 (95% Cl, Precision: high for
Update: 5 RCTs*°" 2.61-7.39); I = 86% antiviral therapy vs
(n=1334) placebo and entecavir vs

ALT normalization: 11 trials, n = 2044; RR, 2.62 (95% Cl,
2.22-3.10); I = 0%

Histologic improvement: 6 trials, n = 1057; RR, 2.00 (95% Cl,
1.63-2.41); I = 0%

Entecavir was associated with increased likelihood of achieving
intermediate outcomes vs lamivudine (6 trials) and pegylated
interferon was associated with increased likelihood of intermediate
outcomes vs lamivudine (1 trial); TDF was associated with
increased likelihood of virologic suppression vs adefovir (3 trials)

lamivudine; some
imprecision for TDF vs
adefovir and pegylated
interferon vs lamivudine

About one-half of the studies were
conducted outside of the US or other
low-prevalence settings; about
one-third enrolled HBeAg-negative
patients; no trial enrolled
adolescents; inclusion restricted to
studies in which <20% of patients
had cirrhosis at baseline or were
treatment-experienced

KQ5: How effective is antiviral treatment in improving health outcomes among nonpregnant adolescents and adults with chronic HBV infection?

(continued)
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Table. Summary of Evidence (continued)

Studies observations (No.);
study designs

Summary of findings

Consistency
and precision

EPC assessment
Other limitations of strength of evidence

Applicability

Treatment vs placebo/no
treatment:

Prior report: 6
trialsl7,18,20,22,23,25

(n = 866)

Update: 1 RCT3! (n = 176)
and 7 cohort studies*>->*
(n= =50912; 3 studies
likely examined overlapping
populations)

Preferred vs nonpreferred:
Prior report: 6
trials®43>37-39 (n = 2608)
Update: 3 trials#0-41:43
(n=1159)

Antiviral therapy vs placebo or no treatment:

Incident cirrhosis: 2 trials; RR, 0.72 (95% Cl, 0.29-1.77); I2 = 0%
Hepatocellular carcinoma: 4 trials; RR, 0.60 (95% Cl, 0.16-2.33);
2 =20%

Mortality: 3 trials; RR, 0.15 (95% Cl, 0.03-0.69; I = 0%

Seven cohort studies with longer-term (2.7 to 8.9 y) follow-up
found antiviral therapy consistently associated with decreased risk
of hepatocellular carcinoma vs no antiviral therapy (adjusted HRs
ranged from 0.24 to 0.64)

Data from head-to-head trials of preferred vs nonpreferred antiviral

therapy were insufficient to evaluate effects on clinical outcomes

Consistent
Some imprecision (RCTs)

RCTs were not designed to Low
assess clinical outcomes and
reported few events; most

studies rated fair-quality,
heterogeneity in patient

populations and settings;
observational studies for

long-term clinical outcomes
susceptible to residual

confounding

About one-half of the studies were
conducted outside of the US or other
low-prevalence settings; about
one-third of studies enrolled
HBeAg-negative patients; inclusion
restricted to studies in which <20%
of patients had cirrhosis at baseline
or were treatment-experienced; most
studies evaluated nonpreferred
outcomes

KQ6: What are the harms associated with antiviral treatment in nonpregnant adolescents and adults with chronic HBV infection?

Treatment vs placebo/no
treatment:

Prior report: 10
RCTs17-22,24.27-29 (n=1851)
Update: 2 RCTs30-31

(n = 255) and 1 cohort
study®? (n = 1224)

Preferred vs nonpreferred:
Prior report: 7 RCTs34-3°
(n=2774)

Update: 5 RCTs*0-44

(n = 1334)

Antiviral therapy vs placebo or no therapy:

Serious adverse events: 4 trials, n = 802; RR, 0.92 (95% Cl,
0.45-1.85); I? = 0%17:19:20.27

Withdrawal due to adverse events: 3 trials, n = 496; RR, 4.44
(95% Cl, 0.95-20.77); I? = 0%22:2427

Any adverse event: 5 trials, n = 1290; RR, 1.01 (95% Cl,
0.90-1.11); I> = 0%

Nausea: 3 trials; RR, 0.80 (95% Cl, 0.48-2.10); I2 = 0%
Diarrhea: 4 trials; RR, 1.50 (95% Cl, 0.87-2.46); I” = 0%

Kidney adverse events: 3 trials; RR, 1.27 (95% Cl, 0.31-3.55);
I2 = 0%17,18,20

One cohort study found no association between TDF or entecavir vs
no antiviral therapy and risk of osteopenia or osteoporosis

In head-to-head trials, pegylated interferon was associated with
increased risk of any adverse event (1 trial, n = 543; RR, 1.58 (95%
Cl, 1.41-1.78) vs lamivudine and is probably associated with
increased risk of withdrawal due to adverse events (1 trial, n = 543;
RR, 4.01 (95% Cl, 0.86-18.73)37

TDF was associated with increased risk of nausea vs adefovir
(RR, 3.36 [95% Cl, 0.45-7.81])

Consistency: high

Some imprecision
present

See KQ4 Moderate

In addition, no study
evaluated tenofovir
alafenamide, which may be
associated with fewer kidney
adverse effects

See KQ4

KQ7: What is the association between improvements in intermediate outcomes as a result of antiviral treatment of chronic HBV infection and reduction in risk of HBV-related adverse health outcomes?

Prior report: 6 observational
studies>3->8 (n = 1385)

Update: 3 observational
studies®®-®* (n = 2508)

Nine cohort studies found consistent associations between
achieving or not achieving various intermediate outcomes
(virologic remission, biochemical remission, histologic
improvement, HBeAg loss, or a composite intermediate outcome)
and decreased adverse health outcomes (death, hepatocellular
carcinoma, cirrhosis, or a composite clinical outcome)

However, variability in patient populations, the intermediate and
clinical outcomes evaluated, and presence of methodological
limitations make it difficult to draw strong conclusions

In some studies, estimates were imprecise and associations were
not statistically significant

Consistency: high

Some imprecision in
individual study
estimates

High variability in patient Moderate
characteristics and outcomes

evaluated; all studies were

rated fair-quality; all studies

were observational and

susceptible to residual

confounding

Inclusion restricted to studies that
adjusted for baseline fibrosis stage,
and fewer than 30% of patients had
cirrhosis at baseline; most studies
conducted in Asia (although US
studies reported consistent findings);
few studies focused on use of
current preferred antiviral therapies

Abbreviations: ALT, alanine aminotransferase; anti-HBe, antibody to HBeAg; anti-HBs, antibody to HBsAg;
EPC, evidence-based practice center; HBeAg, hepatitis B e-antigen; HBsAg, hepatitis B surface antigen;

RR, relative risk; TDF, tenofovir disoproxil fumarate.

HBV, hepatitis B virus; HR, hazard ratio; KQ, key question; NA, not applicable; RCT, randomized clinical trial;
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therapy were also included. Second, studies included in the prior
USPSTF review were excluded if they were rated poor-quality or
exceeded predefined thresholds for the proportion of patients
with baseline cirrhosis or prior antiviral therapy, reducing the
available evidence base. However, these exclusions strengthened
the quality and applicability of the reviewed evidence to screen-
ing populations. Third, observational studies were included on
the effects of antiviral therapy on long-term clinical outcomes and
the association between achieving an intermediate outcome after
antiviral therapy and clinical outcomes.®® To reduce potential
confounding, inclusion was restricted to studies that controlled
for potential confounders. Fourth, studies conducted in countries
where the prevalence, characteristics, and natural history of HBV
infection may differ from those in the US were included. How-

USPSTF Review: Screening for HBV Infection in Nonpregnant Adolescents and Adults

ever, findings were similar for studies conducted in settings with
low or high HBV prevalence and for studies conducted in Asia and
the US. Fifth, the review did not include a search for studies pub-
lished only as abstracts and could not formally assess for publica-
tion bias with graphical or statistical methods because of small
numbers of studies.'

. |
Conclusions

There was no direct evidence for the clinical benefits and harms of
HBV screening vs no screening. Antiviral therapy for chronicHBV in-
fection was associated with improved intermediate outcomes and
may improve clinical outcomes.

ARTICLE INFORMATION
Accepted for Publication: September 21, 2020.

Author Contributions: Dr Chou had full access to
all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis.

Concept and design: Chou, Jou.

Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: Chou, Bougatsos, Selph,
Grusing.

Critical revision of the manuscript for important
intellectual content: Chou, Blazina, Holmes, Jou.
Statistical analysis: Chou, Blazina.

Obtained funding: Chou.

Administrative, technical, or material support:
Blazina, Bougatsos, Grusing.

Supervision: Chou, Bougatsos, Jou.

Conflict of Interest Disclosures: Dr Chou reported
receiving grants from the World Health
Organization. No other disclosures were reported.

Funding/Support: This research was funded under
contract HHSA290201500009-1, Project ID
038-606-014, from the Agency for Healthcare
Research and Quality (AHRQ), US Department of
Health and Human Services, under a contract to
support the US Preventive Services Task Force
(USPSTF).

Role of the Funder/Sponsor: Investigators worked
with USPSTF members and AHRQ staff to develop
the scope, analytic framework, and key questions

for this review. AHRQ had no role in study selection,

quality assessment, or synthesis. AHRQ staff
provided project oversight; reviewed the report to
ensure that the analysis met methodological

standards, and distributed the draft for peer review.

Otherwise, AHRQ had no role in the conduct of the
study; collection, management, analysis, and
interpretation of the data; and preparation, review,
or approval of the manuscript findings. The
opinions expressed in this document are those of
the authors and do not reflect the official position
of AHRQ or the US Department of Health and
Human Services.

Additional Contributions: We thank the following
individuals for their contributions to this project:
AHRQ Medical Officers Kathleen Irwin, MD, MPH,
and Tracy Wolff, MD, MPH; as well as the USPFTF.
We also acknowledge past and current USPSTF
members who contributed to topic deliberations.
The USPSTF members, external reviewers, and

JAMA December 15,2020 Volume 324, Number 23

federal partner reviewers did not receive financial
compensation for their contributions.

Additional Information: A draft version of this
evidence report underwent external peer review
from 3 content experts (David E. Kaplan, MD, MSc,
Perelman School of Medicine, University of
Pennsylvania; Rebecca L. Morgan, MPH, PhD,
McMaster University; John W. Ward, MD, Task Force
for Global Health Inc), 2 federal partners
representing the Centers for Disease Control and
Prevention, and 1federal partner each representing
the National Institutes of Health, National Institute
of Allergy and Infectious Diseases, and National
Institute on Drug Abuse. Comments were
presented to the USPSTF during its deliberation of
the evidence and were considered in preparing the
final evidence report.

Editorial Disclaimer: This evidence report is
presented as a document in support of the
accompanying USPSTF Recommendation
Statement. It did not undergo additional peer
review after submission to JAMA.

REFERENCES

1. Centers for Disease Control and Prevention. Viral
hepatitis surveillance—United States, 2017.
Published November 14, 2019. Accessed January
22,2020. https://www.cdc.gov/hepatitis/statistics/
2017surveillance/index.htm

2. Roberts H, Kruszon-Moran D, Ly KN, et al.
Prevalence of chronic hepatitis B virus (HBV)
infection in U.S. households: National Health and
Nutrition Examination Survey (NHANES),
1988-2012. Hepatology. 2016;63(2):388-397. doi:
10.1002/hep.28109

3. Kowdley KV, Wang CC, Welch S, Roberts H,
Brosgart CL. Prevalence of chronic hepatitis B
among foreign-born persons living in the United
States by country of origin. Hepatology. 2012;56(2):
422-433. doi:10.1002/hep.24804

4. Mitchell T, Armstrong GL, Hu DJ, Wasley A,
Painter JA. The increasing burden of imported
chronic hepatitis B—United States, 1974-2008.
PLoS One. 2011;6(12):€27717. doi:10.1371/journal.
pone.0027717

5. Igbal K, Klevens RM, Kainer MA, et al.
Epidemiology of acute hepatitis B in the United
States from population-based surveillance,
2006-2011. Clin Infect Dis. 2015;61(4):584-592. doi:
10.1093/cid/civ332

6. Hyun Kim B, Ray Kim W. Epidemiology of
hepatitis B virus infection in the United States. Clin
Liver Dis (Hoboken). 2018;12(1):1-4. doi:10.1002/cld.
732

7. Kushner T, Chen Z, Tressler S, Kaufman H,
Feinberg J, Terrault NA. Trends in hepatitis B
infection and immunity among women of
childbearing age in the United States. Clin Infect Dis.
2020;71(3):586-592. doi:10.1093/cid/ciz841

8. Hepatitis B virus infection: screening, 2014. US
Preventive Services Task Force. Published June 18,
2014. Accessed June 21, 2018. https://www.
uspreventiveservicestaskforce.org/uspstf/
uspshepb.htm

9. Chou R, Dana T, Bougatsos C, Blazina I, Khangura
J, Zakher B. Screening for hepatitis B virus infection
in adolescents and adults: a systematic review to
update the U.S. Preventive Services Task Force
recommendation. Ann Intern Med. 2014;161(1):31-45.
doi:10.7326/M13-2837

10. Chou R, Dana T, Bougatsos C, Blazina |, Zakher
B, Khangura J.Screening for Hepatitis B Virus
Infection in Nonpregnant Adolescents and Adults:
Systematic Review to Update the 2004 U.S.
Preventive Services Task Force Recommendation.
Evidence Synthesis No. 110. Agency for Healthcare
Research and Quality; 2014. AHRQ publication
12-05172-EF-1.

11. ChouR, Blazina |, Bougatsos C, et al. Screening
for Hepatitis B Virus Infection in Nonpregnant
Adolescents and Adults: A Systematic Review for the
U.S. Preventive Services Task Force Recommendation.
Evidence Synthesis No. 194. Agency for Healthcare
Research and Quality; 2020. AHRQ publication
20-05262-EF-1.

12. Procedure Manual. US Preventive Services Task
Force. Updated July 25, 2016. Accessed August 21,
2019. http://www.uspreventiveservicestaskforce.
org/Home/GetFile/6/7/procedure-manual 2016/
pdf.

13. Chou R, Dana T, Bougatsos C, Blazina |, Zakher
B, Khangura J. Screening for Hepatitis B Virus
Infection in Nonpregnant Adolescents and Adults:
Systematic Review to Update the 2004 U.S.
Preventive Services Task Force Recommendation.
Evidence Synthesis No. 110. Agency for Healthcare
Research and Quality; 2014. AHRQ publication 12-
05172-EF-1.

14. Terrault NA, Lok ASF, McMahon BJ, et al.
Update on prevention, diagnosis, and treatment of
chronic hepatitis B: AASLD 2018 hepatitis B

jama.com

© 2020 American Medical Association. All rights reserved.



USPSTF Review: Screening for HBV Infection in Nonpregnant Adolescents and Adults

guidance. Hepatology. 2018;67(4):1560-1599. doi:
10.1002/hep.29800

15. Sterne JA, Sutton AJ, loannidis JP, et al.
Recommendations for examining and interpreting
funnel plot asymmetry in meta-analyses of
randomised controlled trials. BMJ. 2011;343:d4002.
doi:10.1136/bmj.d4002

16. Bozkaya H, Yurdaydin C, Idilman R, et al.
Lamivudine treatment in HBeAg-negative chronic
hepatitis B patients with low level viraemia. Antivir
Ther. 2005;10(2):319-325.

17. Chan HL-Y, WangH, Niu J, Chim AM-L, Sung JJ-Y.
Two-year lamivudine treatment for hepatitis B

e antigen-negative chronic hepatitis B:
adouble-blind, placebo-controlled trial. Antivir Ther.
2007:12(3):345-353.

18. Dienstag JL, Schiff ER, Wright TL, et al.
Lamivudine as initial treatment for chronic hepatitis
B in the United States. N Engl J Med. 1999;341(17):
1256-1263. doi:10.1056/NEJM199910213411702

19. Hadziyannis SJ, Tassopoulos NC, Heathcote EJ,
et al; Adefovir Dipivoxil 438 Study Group. Adefovir
dipivoxil for the treatment of hepatitis B e
antigen-negative chronic hepatitis B. N Engl J Med.
2003;348(9):800-807. doi:10.1056/NEJM0a021812

20. LaiCL, Chien RN, Leung NW, et al; Asia
Hepatitis Lamivudine Study Group. A one-year trial
of lamivudine for chronic hepatitis B. N Engl J Med.
1998;339(2):61-68. doi:10.1056/
NEJM199807093390201

21. Lai CL, Ching CK, Tung AK, et al. Lamivudine is
effective in suppressing hepatitis B virus DNA in
Chinese hepatitis B surface antigen carriers:

a placebo-controlled trial. Hepatology. 1997;25(1):
241-244. doi:101002/hep.510250144

22. Lampertico P, Del Ninno E, Manzin A, et al.
Arandomized, controlled trial of a 24-month course
of interferon alfa 2b in patients with chronic
hepatitis B who had hepatitis B virus DNA without
hepatitis B e antigen in serum. Hepatology. 1997;26
(6):1621-1625. doi:10.1002/hep.510260634

23. Lin SM, Sheen IS, Chien RN, Chu CM, Liaw YF.
Long-term beneficial effect of interferon therapy in
patients with chronic hepatitis B virus infection.
Hepatology.1999;29(3):971-975. doi:10.1002/hep.
510290312

24. Marcellin P, Chang TT, Lim SG, et al; Adefovir
Dipivoxil 437 Study Group. Adefovir dipivoxil for the
treatment of hepatitis B e antigen-positive chronic
hepatitis B. N Engl J Med. 2003;348(9):808-816.
doi:10.1056/NEJM0a020681

25. Mazzella G, Saracco G, Festi D, et al. Long-term
results with interferon therapy in chronic type B
hepatitis: a prospective randomized trial. Am J
Gastroenterol. 1999;94(8):2246-2250. doi:10.1111/j.
1572-0241.1999.01300.x

26. Miller R, Baumgarten R, Markus R, et al.
Treatment of chronic hepatitis B with interferon
alfa-2b. J Hepatol. 1990;11(1)(suppl 1):5137-S140.
doi:10.1016/0168-8278(90)90181-P

27. Tassopoulos NC, Volpes R, Pastore G, et al;
Lamivudine Precore Mutant Study Group. Efficacy
of lamivudine in patients with hepatitis B

e antigen-negative/hepatitis B virus DNA-positive
(precore mutant) chronic hepatitis B. Hepatology.
1999;29(3):889-896. doi:10.1002/hep.510290321

28. Yalgin K, Degertekin H, Kokoglu OF, Ayaz C.
A three-month course of lamivudine therapy in
HBeAg-positive hepatitis B patients with normal

jama.com

aminotransferase levels. Turk J Gastroenterol.
2004:15(1):14-20.

29. Yao G, Wang B, Cui Z, Yao J, Zeng M.

A randomized double-blind placebo-controlled
study of lamivudine in the treatment of patients
with chronic hepatitis B virus infection. Chin Med J
(Engl).1999;112(5):387-391.

30. Realdi G, Fattovich G, Pastore G, et al.
Problems in the management of chronic hepatitis B
with interferon: experience in a randomized,
multicentre study. J Hepatol. 1990;11(suppl 1):5129-
$132. doi:10.1016/0168-8278(90)90179-U

31. Thomas HC, Lok AS, Carrefio V, et al; The
International Hepatitis Trial Group. Comparative
study of three doses of interferon-alpha 2a in
chronic active hepatitis B. J Viral Hepat. 1994:1(2):
139-148. doi:10.1111/j.1365-2893.1994.tb00113.x

32. Tseng KC, Chen CY, Tsai HW, et al. Efficacy of
entecavir in chronic hepatitis B patients with
persistently normal alanine aminotransferase:
randomized, double-blind, placebo-controlled
study. Antivir Ther. 2014;19(8):755-764. doi:10.
3851/IMP2754

33. Wen Z, Zhang H, Zhang M, et al. Effect of
hepatitis B virus genotypes on the efficacy of
adefovir dipivoxil antiviral therapy. Hepat Mon.
2014:14(8):e10813. doi:10.5812/hepatmon.10813

34. ChangTT, Gish RG, de Man R, et al; BEHoLD
Al463022 Study Group. A comparison of entecavir
and lamivudine for HBeAg-positive chronic
hepatitis B. N Engl J Med. 2006;354(10):1001-1010.
doi:10.1056/NEJM0a051285

35. LaiCL, Shouval D, Lok AS, et al; BEHoLD
Al463027 Study Group. Entecavir versus
lamivudine for patients with HBeAg-negative
chronic hepatitis B. N Engl J Med. 2006;354(10):
1011-1020. doi:10.1056/NEJM0a051287

36. Lai C-L, Rosmawati M, Lao J, et al. Entecavir is
superior to lamivudine in reducing hepatitis B virus
DNA in patients with chronic hepatitis B infection.
Gastroenterology. 2002;123(6):1831-1838. doi:10.
1053/gast.2002.37058

37. LauGK, Piratvisuth T, Luo KX, et al;
Peginterferon Alfa-2a HBeAg-Positive Chronic
Hepatitis B Study Group. Peginterferon Alfa-2a,
lamivudine, and the combination for
HBeAg-positive chronic hepatitis B. N Engl J Med.
2005;352(26):2682-2695. doi:10.1056/
NEJMo0a043470

38. Marcellin P, Heathcote EJ, Buti M, et al.
Tenofovir disoproxil fumarate versus adefovir
dipivoxil for chronic hepatitis B. N Engl J Med.
2008;359(23):2442-2455. doi:10.1056/
NEJM0a0802878

39. Ren F-Y, Piao D-M, Piao X-X. A one-year trial of
entecavir treatment in patients with
HBeAg-positive chronic hepatitis B. World J
Gastroenterol. 2007;13(31):4264-4267. doi:10.3748/
wjgv13.i31.4264

40. Hou JL, Gao ZL, Xie Q, et al. Tenofovir
disoproxil fumarate vs adefovir dipivoxil in Chinese
patients with chronic hepatitis B after 48 weeks:
arandomized controlled trial. J Viral Hepat. 2015;22
(2):85-93. doi:10.1111/jvh.12313

41. Lee KS, Kweon YO, Um SH, et al. Efficacy and
safety of entecavir versus lamivudine over 5 years
of treatment: a randomized controlled trial in
Korean patients with hepatitis B e antigen-negative

US Preventive Services Task Force Clinical Review & Education

chronic hepatitis B. Clin Mol Hepatol. 2017;23(4):
331-339. doi:10.3350/cmh.2016.0040

42. SuhDJ, Um SH, Herrmann E, et al. Early viral
kinetics of telbivudine and entecavir: results of a
12-week randomized exploratory study with
patients with HBeAg-positive chronic hepatitis B.
Antimicrob Agents Chemother. 2010;54(3):1242-1247.
doi:10.1128/AAC.01163-09

43. Yao G, Chen C, Lu W, et al; Al463023 Study
Group. Efficacy and safety of entecavir compared to
lamivudine in nucleoside-naive patients with
chronic hepatitis B: a randomized double-blind trial
in China. Hepatol Int. 2007;1(3):365-372. doi:10.
1007/s12072-007-9009-2

44. Zheng MH, Shi KQ, Dai ZJ, Ye C, Chen YP.

A 24-week, parallel-group, open-label, randomized
clinical trial comparing the early antiviral efficacy of
telbivudine and entecavir in the treatment of
hepatitis B e antigen-positive chronic hepatitis B
virus infection in adult Chinese patients. Clin Ther.
2010;32(4):649-658. doi:10.1016/j.clinthera.2010.
04.001

45. Gordon SC, Lamerato LE, Rupp LB, et al; CHeCS
Investigators. Antiviral therapy for chronic hepatitis
B virus infection and development of hepatocellular
carcinoma in a US population. Clin Gastroenterol
Hepatol. 2014;12(5):885-893. doi:10.1016/j.cgh.2013.
09.062

46. Hoang JK, Yang HI, Le A, et al. Lower liver
cancer risk with antiviral therapy in chronic
hepatitis B patients with normal to minimally
elevated ALT and no cirrhosis. Medicine (Baltimore).
2016;95(31):e4433. doi:10.1097/MD.
0000000000004433

47. Hosaka T, Suzuki F, Kobayashi M, et al.
Long-term entecavir treatment reduces
hepatocellular carcinoma incidence in patients with
hepatitis B virus infection. Hepatology. 2013;58(1):
98-107. doi:10.1002/hep.26180

48. LeeTY, Hsu YC, Yu SH, Lin JT, Wu MS, Wu CY.
Effect of nucleos(t)ide analogue therapy on risk of
intrahepatic cholangiocarcinoma in patients with
chronic hepatitis B. Clin Gastroenterol Hepatol.
2018;16(6):947-954.e4. doi:10.1016/j.cgh.2017.09.
031

49. Matsumoto A, Tanaka E, Rokuhara A, et al;
Inuyama Hepatitis Study Group. Efficacy of
lamivudine for preventing hepatocellular carcinoma
in chronic hepatitis B: a multicenter retrospective
study of 2795 patients. Hepatol Res. 2005;32(3):
173-184. doi:10.1016/j.hepres.2005.02.006

50. Wang JP, Kao FY, Wu CY, et al. Nucleos(t)ide
analogues associated with a reduced risk of
hepatocellular carcinoma in hepatitis B patients:
a population-based cohort study. Cancer. 2015;121
(9):1446-1455. doi:10.1002/cncr.29159

51. Wu CY, Lin JT, Ho HJ, et al. Association of
nucleos(t)ide analogue therapy with reduced risk of
hepatocellular carcinoma in patients with chronic
hepatitis B: a nationwide cohort study.
Gastroenterology. 2014;147(1):143-151.e5. doi:10.1053/
j.gastro.2014.03.048

52. Wei MT, Le AK, Chang MS, et al. Antiviral
therapy and the development of osteopenia/
osteoporosis among Asians with chronic hepatitis
B. J Med Virol. 2019;91(7):1288-1294. doi:10.1002/
jmv.25433

53. Baltayiannis G, Katsanos K, Karayiannis P,
Tsianos EV. Interferon-a therapy in HBeAg-negative

JAMA December 15,2020 Volume 324, Number 23

© 2020 American Medical Association. All rights reserved.

2435



Clinical Review & Education US Preventive Services Task Force

chronic hepatitis B: a long-term prospective study
from north-western Greece. Aliment Pharmacol Ther.
2006;24(3):525-533. doi:10.1111/j.1365-2036.2006.
03008.x

54. Hui CK, Leung N, Shek WH, et al; Hong Kong
Liver Fibrosis Study Group. Changes in liver
histology as a “surrogate” end point of antiviral
therapy for chronic HBV can predict progression to
liver complications. J Clin Gastroenterol. 2008;42
(5):533-538. doi:10.1097/MCG.0b013e31804bbdff

55. Lau DT, Everhart J, Kleiner DE, et al. Long-term
follow-up of patients with chronic hepatitis B
treated with interferon alfa. Gastroenterology.
1997:113(5):1660-1667. doi:10.1053/gast.1997.v113.
pm9352870

56. Niederau C, Heintges T, Lange S, et al.
Long-term follow-up of HBeAg-positive patients
treated with interferon alfa for chronic hepatitis B.
N EnglJ Med.1996;334(22):1422-1427. doi:10.1056/
NEJM199605303342202

57. Papatheodoridis GV, Manesis E, Hadziyannis SJ.
The long-term outcome of interferon-alpha treated
and untreated patients with HBeAg-negative
chronic hepatitis B. J Hepatol. 2001;34(2):306-313.
doi:10.1016/S0168-8278(00)00094-5

58. Papatheodoridis GV, Manolakopoulos S,
Touloumi G, et al; HEPNET.Greece Cohort Study
Group. Virological suppression does not prevent
the development of hepatocellular carcinoma in
HBeAg-negative chronic hepatitis B patients with
cirrhosis receiving oral antiviral(s) starting with
lamivudine monotherapy: results of the nationwide
HEPNET.Greece cohort study. Gut. 2011;60(8):
1109-1116. doi:10.1136/gut.2010.221846

59. Arends P, Sonneveld MJ, Zoutendijk R, et al;
VIRGIL Surveillance Study Group. Entecavir
treatment does not eliminate the risk of
hepatocellular carcinoma in chronic hepatitis B:
limited role for risk scores in Caucasians. Gut. 2015;
64(8):1289-1295. doi:10.1136/gutjnl-2014-307023

60. Lin SM, Yu ML, Lee CM, et al. Interferon
therapy in HBeAg positive chronic hepatitis reduces
progression to cirrhosis and hepatocellular
carcinoma. J Hepatol. 2007;46(1):45-52. doi:10.
1016/j.jhep.2006.08.021

61. Wong GL, Chan HL, Chan HY, et al. Accuracy of
risk scores for patients with chronic hepatitis B
receiving entecavir treatment. Gastroenterology.
2013;144(5):933-944. doi:10.1053/j.gastro.2013.02.
002

62. Spenatto N, Boulinguez S, Mularczyk M, et al.
Hepatitis B screening: who to target? a French
sexually transmitted infection clinic experience.

J Hepatol. 2013;58(4):690-697. doi:10.1016/j.jhep.
201211.044

63. Bottero J, Boyd A, Lemoine M, et al. Current
state of and needs for hepatitis B screening: results
of a large screening study in a low-prevalent,
metropolitan region. PLoS One. 2014;9(3):€92266.
doi:10.1371/journal.pone.0092266

64. Wolffram |, Petroff D, Bitz O, et al; German
Check-Up 35+ Study Group. Prevalence of elevated
ALT values, HBsAg, and anti-HCV in the primary
care setting and evaluation of guideline defined
hepatitis risk scenarios. J Hepatol. 2015;62(6):1256-
1264. doi:10.1016/j.jhep.2015.01.011

65. Hadziyannis S, Bramou T, Makris A, Moussoulis
G, Zignego L, Papaioannou C. Interferon alfa-2b
treatment of HBeAg negative/serum HBV DNA
positive chronic active hepatitis type B. J Hepatol.
1990;11(suppl 1):5133-S136. doi:10.1016/0168-8278
(90)90180-Y

66. Perez V, Tanno H, Villamil F, Fay O.
Recombinant interferon alfa-2b following
prednisone withdrawal in the treatment of chronic
type B hepatitis. J Hepatol. 1990;11(suppl 1):5113-S117.
doi:10.1016/0168-8278(90)90175-Q

67. Perrillo RP, Schiff ER, Davis GL, et al; Hepatitis
Interventional Therapy Group. A randomized,
controlled trial of interferon alfa-2b alone and after
prednisone withdrawal for the treatment of chronic
hepatitis B. N Engl J Med. 1990;323(5):295-301.
doi:10.1056/NEJM199008023230503

68. Sarin SK, Guptan RC, Thakur V, et al. Efficacy of
low-dose alpha interferon therapy in HBV-related
chronic liver disease in Asian Indians: a randomized
controlled trial. J Hepatol. 1996;24(4):391-396. doi:
10.1016/50168-8278(96)80158-9

69. Waked I, Amin M, Abd el Fattah S, Osman LM,
Sabbour MS. Experience with interferon in chronic
hepatitis B in Egypt. J Chemother. 1990;2(5):310-318.
doi:10.1080/1120009X.1990.11739035

70. Marcellin P, Lau GK, Bonino F, et al;
Peginterferon Alfa-2a HBeAg-Negative Chronic
Hepatitis B Study Group. Peginterferon alfa-2a
alone, lamivudine alone, and the two in
combination in patients with HBeAg-negative
chronic hepatitis B. N Engl J Med. 2004;351(12):
1206-1217. doi:10.1056/NEJM0a040431

71. Liaw YF, Sung JJ, Chow WC, et al; Cirrhosis
Asian Lamivudine Multicentre Study Group.
Lamivudine for patients with chronic hepatitis B
and advanced liver disease. N Engl J Med. 2004;351
(15):1521-1531. doi:10.1056/NEJM0a033364

72. Andreone P, Gramenzi A, Cursaro C, et al. High
risk of hepatocellular carcinoma in anti-HBe
positive liver cirrhosis patients developing
lamivudine resistance. J Viral Hepat. 2004;11(5):
439-442. doi:10.1111/j.1365-2893.2004.00564-.x

73. DiMarcoV, Marzano A, Lampertico P, et al;
Italian Association for the Study of the Liver (AISF)
Lamivudine Study Group, Italy. Clinical outcome of
HBeAg-negative chronic hepatitis B in relation to
virological response to lamivudine. Hepatology.
2004;40(4):883-891. doi:10.1002/hep.1840400418

74. Fattovich G, Giustina G, Realdi G, Corrocher R,
Schalm SW; European Concerted Action on Viral
Hepatitis (EUROHEP). Long-term outcome of
hepatitis B e antigen-positive patients with
compensated cirrhosis treated with interferon alfa.

USPSTF Review: Screening for HBV Infection in Nonpregnant Adolescents and Adults

Hepatology. 1997;26(5):1338-1342. doi:10.1002/
hep.510260536

75. Lampertico P, Del Ninno E, Vigano M, et al.
Long-term suppression of hepatitis B

e antigen-negative chronic hepatitis B by 24-month
interferon therapy. Hepatology. 2003;37(4):756-763.
doi:10.1053/jhep.2003.50148

76. Jonas MM, Kelly D, Pollack H, et al. Safety,
efficacy, and pharmacokinetics of adefovir dipivoxil
in children and adolescents (age 2 to <18 years)
with chronic hepatitis B. Hepatology. 2008;47(6):
1863-1871. doi:10.1002/hep.22250

77. Murray KF, Szenborn L, Wysocki J, et al.
Randomized, placebo-controlled trial of tenofovir
disoproxil fumarate in adolescents with chronic
hepatitis B. Hepatology. 2012;56(6):2018-2026.
doi:10.1002/hep.25818

78. ZengM, Mao 'Y, Yao G, et al. A double-blind
randomized trial of adefovir dipivoxil in Chinese
subjects with HBeAg-positive chronic hepatitis B.
Hepatology. 2006;44(1):108-116. doi:10.1002/hep.
21225

79. Ali HY. Trial of lamivudine in hepatitis B surface
antigen carriers with persistent hepatitis B core IgM
antibody. Saudi Med J. 2003;24(9):996-999.

80. Bayraktar Y, Uzunalimoglu B, Arslan S,
Koseoglu T, Kayhan B, Telatar H. Effects of
recombinant alpha interferon on chronic active
hepatitis B: preliminary results. Gut. 1993;34(2)
(suppl):S101. doi:10.1136/gut.34.2_Suppl.S101

81. LaiCL, Lim SG, Brown NA, et al. A dose-finding
study of once-daily oral telbivudine in
HBeAg-positive patients with chronic hepatitis B
virus infection. Hepatology. 2004;40(3):719-726.
doi:10.1002/hep.20374

82. ChangTT, Chao YC, Gorbakov VYV, et al. Results
of up to 2 years of entecavir vs lamivudine therapy
in nucleoside-naive HBeAg-positive patients with
chronic hepatitis B. J Viral Hepat. 2009;16(11):784-
789. doi:10.1111/.1365-2893.2009.01142.x

83. US Preventive Services Task Force. Screening
for hepatitis B virus infection in pregnancy: U.S.
Preventive Services Task Force reaffirmation
recommendation statement. Ann Intern Med.
20009;150(12):869-873. doi:10.7326/0003-4819-150-
12-200906160-00011

84. Venter WDF, Fabian J, Feldman C. An overview
of tenofovir and renal disease for the HIV-treating
clinician. South Afr J HIV Med. 2018;19(1):817-817.
doi:10.4102/sajhivmed.v19i1.817

85. Childs-Kean LM, Egelund EF, Jourjy J. Tenofovir
alafenamide for the treatment of chronic hepatitis B
monoinfection. Pharmacotherapy. 2018;38(10):
1051-1057. doi:10.1002/phar.2174

86. Wolff TA, Krist AH, LeFevre M, et al. Update on
the methods of the U.S. Preventive Services Task
Force: linking intermediate outcomes and health
outcomes in prevention. Am J Prev Med. 2018;54(1
suppl 1):54-510. doi:10.1016/j.amepre.2017.08.032

2436 JAMA December 15,2020 Volume 324, Number 23 jama.com

© 2020 American Medical Association. All rights reserved.



