Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 24 August 26, 2021

OPINION REVIEW
6964 Reconsideration of recurrence and metastasis in colorectal cancer

Wang R, Su Q, Yan ZP

MINIREVIEWS
6969  Multiple immune function impairments in diabetic patients and their effects on COVID-19

LuZH, Yu WL, Sun Y

6979 Discontinuation of antiviral therapy in chronic hepatitis B patients

Medas R, Liberal R, Macedo G

ORIGINAL ARTICLE
Case Control Study

6987  Textural differences based on apparent diffusion coefficient maps for discriminating pT3 subclasses of
rectal adenocarcinoma

Lu ZH, Xia KJ, Jiang H, Jiang JL, Wu M

Retrospective Cohort Study

6999  Cost-effective screening using a two-antibody panel for detecting mismatch repair deficiency in sporadic
colorectal cancer

Kim JB, Kim YI, Yoon YS, Kim J, Park SY, Lee JL, Kim CW, Park IJ, Lim SB, Yu CS, Kim JC

Retrospective Study

7009  Novel model combining contrast-enhanced ultrasound with serology predicts hepatocellular carcinoma
recurrence after hepatectomy

Tu HB, Chen LH, Huang YJ, Feng SY, Lin JL, Zeng YY

7022  Influence of volar margin of the lunate fossa fragment fixation on distal radius fracture outcomes: A
retrospective series

Meng H, Yan JZ, Wang B, Ma ZB, Kang WB, Liu BG

7032  Case series of COVID-19 patients from the Qinghai-Tibetan Plateau Area in China

Li JJ, Zhang HQ, Li PJ, Xin ZL, Xi AQ, Zhuo-Ma, Ding YH, Yang ZP, Ma SQ

7043 Patients” awareness about their own breast cancer characteristics

Geng C, Lu GJ, Zhu J, Li YY

7053 Fracture risk assessment in children with benign bone lesions of long bones

Li HB, Ye WS, Shu Q

WJCC | https://www.wjgnet.com I August 26,2021 | Volume9 | Issue24 |

Jaishideng®



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 24 August 26, 2021
SYSTEMATIC REVIEWS
7062  Mothers’ experiences of neonatal intensive care: A systematic review and implications for clinical practice
Wang LL, Ma JJ, Meng HH, Zhou J
META-ANALYSIS
7073 Helicobacter pylori infection and peptic ulcer disease in cirrhotic patients: An updated meta-analysis
Wei L, Ding HG
CASE REPORT
7085  Tuberous sclerosis complex-lymphangioleiomyomatosis involving several visceral organs: A case report
Chen HB, Xu XH, Yu CG, Wan MT, Feng CL, Zhao ZY, Mei DE, Chen JL
7092  Long-term survivor of metastatic squamous-cell head and neck carcinoma with occult primary after
cetuximab-based chemotherapy: A case report
Grof3e-Thie C, Maletzki C, Junghanss C, Schmidt K
7099  Genetic mutations associated with sensitivity to neoadjuvant chemotherapy in metastatic colon cancer: A
case report and review of literature
Zhao L, Wang Q, Zhao SD, Zhou J, Jiang KW, Ye YJ, Wang S, Shen ZL
7110  Coexistence of cervical extramedullary plasmacytoma and squamous cell carcinoma: A case report
Zhang QY, Li TC, Lin J, He LL, Liu XY
7117  Reconstruction of the chest wall after resection of malignant peripheral nerve sheath tumor: A case report
Guo X, Wu WM, Wang L, Yang Y
7123 A rare occurrence of a hereditary Birt-Hogg-Dubé syndrome: A case report
Lu YR, Yuan Q, Liu J, Han X, Liu M, Liu QQ, Wang YG
7133  Late-onset Leigh syndrome without delayed development in China: A case report
Liang JM, Xin CJ, Wang GL, Wu XM
7139  New mechanism of partial duplication and deletion of chromosome 8: A case report
Jiang Y, Tang S, He F, Yuan JX, Zhang Z
7146  S-1 plus temozolomide as second-line treatment for neuroendocrine carcinoma of the breast: A case report
Wang X, Shi YF, Duan JH, Wang C, Tan HY
7154  Minimally invasive treatment of hepatic hemangioma by transcatheter arterial embolization combined
with microwave ablation: A case report
Wang LZ, Wang KP, Mo JG, Wang GY, Jin C, Jiang H, Feng YF
7163  Progressive disfiguring facial masses with pupillary axis obstruction from Morbihan syndrome: A case
report
Zhang L, Yan S, Pan L, Wu SF
Bishidenge WVJCC | https://www.wjgnet.com I August 26,2021 | Volume9 | Issue24 |



Contents

World Journal of Clinical Cases

Thrice Monthly Volume 9 Number 24 August 26, 2021

7169

7175

7181

7189

7196

7205

7212

7218

7224

7231

7237

7245

7251

7261

Idiopathic basal ganglia calcification associated with new MYORG mutation site: A case report

Fei BN, Su HZ, Yao XP, Ding J, Wang X

Geleophysic dysplasia caused by a mutation in FBN1: A case report
Tao Y, Wei Q, Chen X, Nong GM

Combined laparoscopic-endoscopic approach for gastric glomus tumor: A case report

Wang WH, Shen TT, Gao ZX, Zhang X, Zhai ZH, Li YL

Aspirin-induced long-term tumor remission in hepatocellular carcinoma with adenomatous polyposis coli
stop-gain mutation: A case report

Lin Q, Bai MJ, Wang HF, Wu XY, Huang MS, Li X

Prenatal diagnosis of isolated lateral facial cleft by ultrasonography and three-dimensional printing: A case
report

Song WL, Ma HO, Nan Y, Li YJ, Qi N, Zhang LY, Xu X, Wang YY

Therapy-related myeloid leukemia during erlotinib treatment in a non-small cell lung cancer patient: A
case report

Koo SM, Kim KU, Kim YK, Uh ST

Pediatric schwannoma of the tongue: A case report and review of literature

Yun CB, Kim YM, Choi JS, Kim JW

Status epilepticus as a complication after COVID-19 mRNA-1273 vaccine: A case report

Stn R, Struncovd D

Successful outcome of retrograde pancreatojejunostomy for chronic pancreatitis and infected pancreatic
cysts: A case report

Kimura K, Adachi E, Toyohara A, Omori S, Ezaki K, lhara R, Higashi T, Ohgaki K, Ito S, Maehara SI, Nakamura T,
Maehara Y

Incidentally discovered asymptomatic splenic hamartoma misdiagnosed as an aneurysm: A case report

Cao XF, Yang LP, Fan SS, Wei Q, Lin XT, Zhang XY, Kong LQ

Secondary peripheral T-cell lymphoma and acute myeloid leukemia after Burkitt ymphoma treatment: A
case report

Huang L, Meng C, Liu D, Fu XJ

Retroperitoneal bronchogenic cyst in suprarenal region treated by laparoscopic resection: A case report

Wu LD, Wen K, Cheng ZR, Alwalid O, Han P

Coexistent vestibular schwannoma and meningioma in a patient without neurofibromatosis: A case report
and review of literature

Zhao LY, Jiang YN, Wang YB, Bai Y, Sun Y, Li YO

Thoracoabdominal duplication with hematochezia as an onset symptom in a baby: A case report

Yang SB, Yang H, Zheng S, Chen G

JBaishideng®

WJCC | https://www.wjgnet.com 111 August 26,2021 | Volume9 | Issue24 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 24 August 26, 2021

7269  Dental management of a patient with Moebius syndrome: A case report

Chen B, Li LX, Zhou LL

7279  Epidural gas-containing pseudocyst leading to lumbar radiculopathy: A case report
Chen Y, Yu SD, Lu WZ, Ran JW, Yu KX

7285  Regression of intervertebral disc calcification combined with ossification of the posterior longitudinal
ligament: A case report

Wang XD, Su XJ, Chen YK, Wang WG

Bishidenge WVJCC | https://www.wjgnet.com IX August 26,2021 | Volume9 | Issue24 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 24 August 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Vijaykumar Chava, MD, Professor, Department of
Periodontology, Narayana Dental College and Hospital, Nellore 524003, Andhra Pradesh, India.
chava7@hotmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Lin; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
August 26, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X August 26,2021 | Volume9 | Issue24 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.124.6979

World Journal of
Clinical Cases

World ] Clin Cases 2021 August 26; 9(24): 6979-6986

ISSN 2307-8960 (online)

MINIREVIEWS

Discontinuation of antiviral therapy in chronic hepatitis B patients

Renato Medas, Rodrigo Liberal, Guilherme Macedo

ORCID number: Renato Medas 0000-
0002-1892-2666; Rodrigo Liberal
0000-0003-2525-1546; Guilherme
Macedo 0000-0002-9387-9872.

Author contributions: Medas R and
Liberal R developed the concept,
planned the manuscript,
performed the literature review,
and created the first draft; Macedo
G performed critical expert review
and revision of the manuscript.

Conflict-of-interest statement: The
authors declare no conflicts of
interest.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt
p:/ /creativecommons.org/ License
s/by-nc/4.0/

Manuscript source: Invited
manuscript

Specialty type: Gastroenterology
and hepatology

Country/Territory of origin:

Jaishideng®

WJCC | https://www.wjgnet.com

Renato Medas, Rodrigo Liberal, Guilherme Macedo, Department of Gastroenterology and
Hepatology, Centro Hospitalar Universitario de Sdo Jodo, Porto 4200-319, Portugal

Corresponding author: Rodrigo Liberal, MD, PhD, Assistant Professor, Senior Lecturer,
Department of Gastroenterology and Hepatology, Centro Hospitalar Universitario de Sao Jodo,
Alameda Prof. Hernani Monteiro, Porto 4200-016, Portugal. roliberal@hotmail.com

Abstract

Nucleos(t)ide analogs (NUC) are the first-line therapy for patients with chronic
hepatitis B (CHB) recommended by most current guidelines. NUC therapy
decreases progression of liver disease, reduces the risk of liver-related complic-
ations, and improves the quality of life of patients with CHB. Although indefinite
or long-term NUC therapy is usually recommended, this strategy raises several
concerns, such as side-effects, adherence, costs, and patient willingness to stop
therapy. Recent data showed the feasibility, efficacy, and safety of stopping
antiviral therapy in carefully selected CHB patients, leading to its incorporation in
international guidelines. Patients who discontinue NUC have a higher likelihood
of hepatitis B surface antigen (HBsAg) loss compared to patients who continue on
therapy. Recommendations pertaining endpoints allowing safety discontinuation
of NUC therapy differ among international guidelines. For hepatitis B e antigen
(HBeAg)-positive patients, durable HBeAg seroconversion is considered an
acceptable treatment endpoint. For HBeAg-negative patients, some guidelines
propose undetectability hepatitis B virus DNA for at least 2 or 3 years, while
others consider HBsAg loss as the only acceptable endpoint. CHB patients who
stop therapy should remain under strict clinical and laboratorial follow-up
protocols to detect and manage relapses in a timely manner. No reliable predictor
of relapse has been consistently identified to date, although quantitative HBsAg
has been increasingly studied as a reliable biomarker to predict safe NUC discon-
tinuation.

Key Words: Chronic hepatitis B; Finite therapy; Hepatitis B surface antigen loss; Relapse;
Retreatment
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Core Tip: Recent data support the idea of stopping antiviral therapy in chronic hepatitis
B patients. Current guidelines suggest that discontinuation of antiviral therapy may be
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attempted in non-cirrhotic patients who achieved durable on-therapy virological
remission. Available evidence has shown that the paradigm shift from indefinite to
finite antiviral therapy in chronic hepatitis B patients is emerging.

Citation: Medas R, Liberal R, Macedo G. Discontinuation of antiviral therapy in chronic
hepatitis B patients. World J Clin Cases 2021; 9(24): 6979-6986

URL: https://www.wjgnet.com/2307-8960/full/v9/i24/6979.htm
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INTRODUCTION

Chronic hepatitis B virus (HBV) infection is a major public health issue leading to
chronic liver-disease, progression to cirrhosis and related complications[1]. Since 1990,
several treatments have been approved for HBV treatment, which lead to lesser risk of
developing cirrhosis, end-stage liver disease, hepatocellular carcinoma, and death[1].

Both nucleos(t)ide analogs (NUC) and pegylated interferon are recommended
therapies for patients with chronic hepatitis B (CHB); however, NUCs are generally
preferred therapy, particularly in Europe, due to easier administration, efficacy, and
safety profile[2]. CHB therapy aims to reduce viral replication, decreasing progression
of liver disease and the risk of liver-related complications. It also improves quality of
life[3]. The ideal endpoint of NUC therapy is hepatitis B surface antigen (HBsAg) loss,
with or without seroconversion to anti-HBs, however infrequently achievable with the
current antiviral agents. Although they can suppress HBV DNA profoundly, they have
no or little direct action on covalently closed circular DNA, which persist in the
nucleus of infected hepatocytes as stable template for HBV production[4].

For this reason, long-term or indefinite NUC therapy is required in most patients. It
has been shown that patients with CHB receiving long-term NUC therapy have
excellent overall and liver-related survival, similar to general population[5]. However,
such strategy raises some concerns, such long-term side-effects, adherence, costs, and
patient willingness to stop therapy.

Over the last decade, emerging data were published to guide stopping antiviral
therapy in selected CHB patients, which leads to its inclusion in international
practicing guidelines of HBV management[6-8].

This review aims to resume the recommendations of current international
guidelines on NUC discontinuation, including patient selection, safety, efficacy,
surveillance, and indications for retreatment.

NUC THERAPY DISCONTINUATION: CURRENT RECOMMENDATIONS

Currently, the three most important international scientific societies [European
Association for the Study of the Liver (EASL), American Association for the Study of
the Liver Diseases (AASLD), and Asian Pacific Association for the Study of Liver
(APASL)] have different criteria to stop NUC therapy in CHB[6-8].

As mentioned earlier, the ideal endpoint of NUC therapy is sustained HBsAg loss,
with or even without seroconversion to anti-HBs[9]. Regarding this endpoint, all
societies agree on the recommendation that all patients with CHB, including those
with compensated cirrhosis, can discontinue NUC therapy if they achieve HBsAg loss
that persists for at least 1 year[6-8]. Unfortunately, this endpoint is rarely achieved[9].

To overcome this problem, alternative endpoints have been developed, aiming to
identify patients with satisfactory responses to NUCs who could benefit from stopping
therapy without compromising the optimal management of CHB. However, there is
no consensual approach among the international societies[6-8].

In non-cirrhotic hepatitis B e antigen (HBeAg)-positive patients, durable HBeAg
seroconversion is considered a reliable indicator of sustained response after NUC
discontinuation[10]. So, all current guidelines suggest stopping antiviral therapy if
seroconversion of HBeAg to anti-HBe is achieved, along with HBV DNA undetectable
and normal alanine aminotransferase (ALT) levels, after at least 12 mo of consolidation
therapy (up to 3 years according to APASL)[6-8].
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In non-cirrhotic HBeAg-negative patients, the EASL guidelines suggest stopping
NUGs if the patient had undetectable HBV DNA for at least 3 years and if post-
treatment follow-up is guaranteed for at least 1 year[7]. Although AASLD does not
recommend NUC suspension in non-cirrhotic HBeAg-negative patients, they included
a recommendation of NUC discontinuation if there is a compelling rationale and
under careful monitoring every 3 mo for at least 1 year[3]. APASL suggests stopping
therapy after at least 2 years of treatment if HBV DNA is undetectable on three
separate samples, 6 mo apart[6].

In cirrhotic patients, both EASL and AASLD suggest indefinite long-term therapy
while HBsAg persist positive[7,8]. On the other hand, APASL is the only organization
to consider stopping NUC therapy in cirrhotic patients if the disease is compensated
and under a careful monitoring plan[6]. Table 1 summarizes current recommendations
on discontinuation of antiviral therapy in CHB patients by EASL, AALSD, and
APASL.

SURVEILLANCE AFTER CESSATION OF NUCS

Several studies have shown an important number of patients having virological and
clinical relapse after NUC discontinuation. Although some relapses can be beneficial to
achieve HBsAg loss, others can induce hepatitis flare with progression to hepatic
decompensation. To avoid undesirable outcomes, a close monitoring plan is manda-
tory, even though the optimal follow-up regimen is still not known.

Globally, HBeAg-positive CHB patients who achieved durable HBeAg serocon-
version experience less relapses compared to HBeAg-negative CHB patients, allowing
a less restricted surveillance[11,12]. After stopping NUC therapy, HBeAg-positive
CHB patients should be monitored with ALT and HBV DNA determinations every 3
mo (monthly during the first 3 mo) and evaluation of HBeAg status every 3-6 mo[13-
15].

Considering the higher probability of relapse of HBeAg-negative CHB patients,
especially in the first 3 mo after antiviral therapy cessation, a more restrict protocol
should be implemented. Thus, HBeAg-negative CHB patients should have ALT and
HBV DNA determinations every 1-1.5 mo (during the first 3 mo), then every 3 mo
until the end of first year. After that, surveillance every 6-12 mo can be considered[6].

Of note, APASL guidelines recommend that patients with hepatitis flare criteria
[aspartate aminotransferase or ALT > 5 times greater “upper limit of normal” (ULN)]
should be monitored weekly or biweekly with ALT, bilirubin, and prothrombin time
to access the need for retreatment[6].

More recently, some studies associated a declining HBsAg quantification (JHBsAg)
as a predictor to HBsAg loss and virological remission[16-18]. Based on these findings,
some experts suggest determination of qHBsAg every 3-6 mo (more frequently in case
of clinical relapse) to help retreatment decision based on off-treatment HBsAg/ALT
kinetics[19].

After the first year off-treatment, the incidence of relapse is lower, allowing a
surveillance similar to patients HBeAg-negative chronic HBV infection (inactive
carrier in old terminology) with ALT and HBV DNA determinations every 3-6 mo or
6-12 mo in cases with HBV DNA 2> 2000 or < 2000 IU/mL, respectively[7]. To access
the functional cure (HBsAg loss), annual HBsAg assay can be considered.

As additional measures, periodic liver elastography and hepatocellular carcinoma
surveillance should be maintained[7].

OFF-TREATMENT HBSAG LOSS

HBsAg seroclearance, with or without seroconversion to anti-HBs, is the ideal
endpoint of NUC therapy, denominated functional cure. Even without therapy HBsAg
loss can occur spontaneously, but the reported rates are variable, ranging from 0.12%
to 2.38%[20,21].

Although NUC therapy can profoundly suppress HBV DNA, the reported rates of
HBsAg loss are disappointing, persisting as a quite rare event. A recent meta-analysis
(including 34 studies, 23 of them from Asia Pacific region) showed annual
seroclearance rates varying from 0.15% to 3.02%, with a pooled rate of 1.02%[22].

Surprisingly, NUC therapy discontinuation (mostly in HBeAg-negative CHB
patients) presented as a turning point in the probability of achieving HBsAg serocon-
version. In a European study, the cumulative rate of HBsAg loss was around 25% at 18
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Table 1 Recommendations on discontinuation of antiviral therapy in chronic hepatitis B patients by the European Association for the

Study of Liver, American Association for the Study of Liver, and Asian Pacific Association for the Study of Liver guidelines

HBeAg-positive HBeAg-negative Cirrhosis
EASL HBsAg seroclearance HBsAg seroclearance No recommendation until HBsAg loss
(2017)

HBeAg seroconversion and HBV DNA undetectable ~ May be consider before HBsAg loss if

with at least 12 mo of consolidation therapy undetectable HBV DNA for at least 3 yr

(close monitoring for at least 1 yr)

AASLD  HBsAg seroclearance HBsAg seroclearance (close monitoring No recommendation until HBsAg loss
(2018) every 3 mo for at least 1 yr)

HBeAg seroconversion with at least 12 mo of May be consider if there is a compelling

persistent ALT levels and undetectable HBV DNA rationale and under careful monitoring

(close monitoring every 3 mo for at least 1 yr) every 3 mo for at least 1 yr
APASL ~ HBeAg seroconversion with undetectable HBV DNA  HBsAg seroclearance with anti-HBs May be consider before HBsAg loss if
(2015) and persistently normal ALT levels with atleast 1 yr  seroconversion or at least 12 mo of a post- disease is compensated and under a

of consolidation therapy (preferably 3 yr) HBsAg clearance consolidation period careful monitoring plan

-After treatment for at least 2 yr with
undetectable HBV DNA documented on 3
separate occasions, 6 mo apart

AALSD: American Association for the Study of Liver; APASL: Asian Pacific Association for the Study of Liver; EASL: European Association for the Study
of Liver; HBeAg: Hepatitis B e antigen.

mo off-therapy[23]. These results are in line with previous satisfactory results reported
in other studies, in which cumulative rates of HBsAg loss of 39% at 5 years[24], 20% at
4 years[25], and 19% at 3 years[26] were reported.

Data from Asian patients have shown worse results, reporting a lower HBsAg rate
loss compared to studies performed in the West. One study reported a cumulative rate
of HBsAg loss of 16% at 6 years[18], and another study reported a rate of 13% at 5
years[27]. An earlier study was slightly more optimistic, reporting an overall
probability of HBsAg seroclearance of 23% at 5 years[16]. A recent multicentric study
of CHB patients (572 patients, 115 non-Asians), who included several ethnicities,
showed higher virologic response rates (77/115, 67% vs 190/457, 42%; P < 0.001) and
higher HBsAg loss rates (14.8% vs 1.5%; P < 0.001) in non-Asians compared to Asians,
respectively®/

These results may be due to not negligible differences between populations, like
predominant genotype and age of acquisition of the infection[29].

Several additional factors seem to be determinant to achieve HBsAg seroclearance.
A large study, including 691 patients, showed that end of treatment (EOT) qHBsAg
level <100 IU/mL, qHBsAg reduction from start to EOT > 1 Log10 IU/mL, and “no-
retreatment” were three independent factors for HBsAg seroclearance after stopping
NUCs[30]. This study consolidated preliminary results from previous studies who
associated qHBsAg below 100 IU/mL to higher rates of HBsAg loss[16]. This trend
was supported by other two studies that showed that the lesser qHBsAg level
(especially < 100 IU/mL), the higher was the probability of achieving HBsAg
seroclearance within the first 1 to 2 years of follow-up[17,31].

“No retreatment” upon a clinical relapse was described as a strong predictor of
HBsAg loss[24]. Several studies showed substantial differences between the “retreat”
vs “no-retreat” groups, after a relapse. One study showed a 6-year HBsAg loss rate of
19% in patients with clinical relapse who remained off-therapy, compared to only 1%
in patients who were retreated (hazard ratio = 8.4; P < 0.01)[18]. The results in other
study were similar, with “no-retreatment” patients having a 5-year HBsAg loss rate of
18% vs 0% in “retreatment” patients (hazard ratio = 18.6; P < 0.001)[27].

RELAPSE

Criteria for virological or clinical relapse was proposed by Asian-Pacific guidelines
serving as guidance for several studies. Virological relapse (VR) is defined as serum
HBV DNA above 2000 IU/mL, and clinical relapse (CR) is defined as VR relapse along
with ALT above 2x ULN][6].
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Remission assessment in patients who stop NUC therapy remains challenging since
most studies differ widely in study populations, design, and duration of follow-up[11,
32,33]. Criteria for relapse or/and retreatment also varies among studies.

A systematic review, including 1732 HBeAg-negative patients (22 studies), showed
a VR rate <70% and a CR < 50% in most studies. These rates tended to be lower in
cases of longer treatment or consolidation therapy. CR happened most frequently
within 6-mo off-therapy in patients treated with tenofovir, while for those treated with
entecavir it occurred more frequently beyond 6-mo after stopping treatment[33].
Another systematic review showed a pooled rate of virologic remission at 1-year/2-
year off-treatment of 63%/53% in HBeAg-positive CHB patients and 44%/31% in
HBeAg-negative CHB patients[11].

Although not consistent between all studies, several factors were pointed as
predictors of remission. In HBeAg-negative CHB patients, younger age, earlier disease
stage, higher levels of ALT at baseline and at EOT, lower serum HBV DNA levels at
baseline, low serum HBsAg levels at EOT, and decreasing HBsAg levels during
treatment have been associated with a better chance of sustained remission[11].

Significant complications as severe flares and hepatic decompensation were
infrequent (0.8% patients with cirrhosis); jaundice occurred in 2.5% and only 1 patient
died from liver failure[11,33]. Considering all above, NUC therapy cessation seems to
be feasible and safe, if adequate monitoring is implemented.

RETREATMENT

During surveillance, a critical point after NUC cessation is identifying patients who
would benefit from antiviral therapy reintroduction. A lack of consensual criteria may
be due to heterogeneous results from the published studies[11].

In brief, indications for retreatment can be grouped in two settings: Acute hepatitis
flare or persistent mild to moderate hepatitis activity. The indications for retreatment
in hepatitis flares are controversial since disease outcomes are variable[34]. On one
hand, a too late retreatment decision may be detrimental, leading to development of
liver decompensation and related complications. On the other hand, a too early
retreatment decision may decrease the possibility of achieving HBsAg seroconversion,
since it may prevent the “positive” relapse-associated induction of HBsAg loss[18].
Additionally, hepatitis flare may resolve spontaneously, and “no-retreatment
decision” was identified as a strong predictor for off-treatment HBsAg loss[24,26,27,
30].

Since hepatic decompensation is the most feared complication, it is mandatory to
treat patients presenting with bilirubin > 2 mg/dL and/or INR > 1.5 to prevent
unfavorable outcomes[6].

Albeit not standardized, some authors recommend also to retreat patients who
present with ALT levels > 10 x ULN or ALT > 5 x ULN combined with increased
bilirubin or prolongation of prothrombin time[10]. However, other authors recom-
mend not using ALT levels alone as criteria to start retreatment, since some patients
may have effective immune response against HBV that their hepatitis flare may
subside along with decreasing HBV viremia and qHBsAg[35].

In real-world practice, patients with off-NUC hepatitis flare are mostly retreated
with NUC upon presentation, which may hamper the probability of achieving
functional cure. A study showed that patients with CR, which was not retreated, had a
> 7 times higher incidence of HBsAg seroclearance than those who received
retreatment[18].

Recent studies have focused on the role of HBsAg kinetics for retreatment decision
guidance. It has been suggested that decreasing levels of gHBsAg during hepatitis
flare, such as qHBsAg decline (> 10% than the preceding level) starting prior to or
around the peak of ALT, may reflect host effective immune clearance of HBV is
ongoing (“host-dominating flare”); if qHBsAg keeps increasing along with ascending
ALT or if qHBsAg remains high after the peak of ALT, it may reflect that immune
response is failing or being ineffective (“virus-dominating flare”)[19,35,36]. Based on
this immunological concept, HBsAg/ALT kinetics may be useful for determination of
ideal subset of patients who may benefit retreatment during hepatitis flare[37].

Retreatment decision in persistent mild to moderate hepatitis activity is easier and
has more consensus between clinicians. Usually, the criteria for retreatment are
elevated ALT and HBV DNA > 2000 IU/mL for at least 3-6 mo[6-8]. One study
suggests also retreating patients with modest ALT elevations (> 3 x ULN) and high
HBV DNA levels (> 100000 IU/mL) at the same visit[23]. Either way, the highest
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priority during patient monitoring should be safety, offering prompt retreatment
timely based on actual data.

CONCLUSION

HBsAg loss remains the safest endpoint for discontinuing NUC therapy. Due to
limited HBsAg loss rate on NUC therapy, other feasible endpoints are gaining interest
in clinical practice. Evidence accumulating over the last decade supports the idea of
stopping NUC therapy in patients with CHB who remain HBsAg positive. Most
current guidelines already suggest that discontinuation of NUC therapy may be
attempted in non-cirrhotic patients who achieved durable on-therapy virological
remission, i.e. at least 3 years of non-detectable HBV DNA in HBeAg-negative patients
or HBeAg seroconversion for HBeAg-positive patients. HBsAg loss seems to occur in
an increasing proportion of patients off-NUC therapy, particularly in non-Asian
patients. Patients in whom NUC therapy is discontinued should however remain
under strict clinical and laboratorial follow-up protocols to detect and manage relapses
in a timely manner. In addition, patients should be highly motivated for more frequent
surveillance and should not have advanced fibrosis. Predefined criteria for retreatment
are important. Recent evidence suggests that, in addition to surveillance strategies
recommend by international guidelines, qHBsAg and ALT kinetics during hepatitis
flares are useful for retreatment decision. New and validation of current biomarkers
that are associated with clinical outcomes are needed for the development of clinical
algorithms so we move towards a treatment personalized approach in patients with
CHB.
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