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Abstract: Hepatitis B virus (HBV) infection is a major global public health challenge associated with significant morbidity and 
mortality. Due to worldwide population aging, HBV infection in the elderly will become increasingly prevalent. Effective universal 
vaccination programs exist but these are largely targeted towards the younger population. Therefore, the elderly population remains at 
risk of higher disease burden. New diagnoses of HBV infection in the elderly are usually asymptomatic chronic infections which 
increases their risk of developing cirrhosis, hepatocellular carcinoma, and liver disease-related mortality, especially if left untreated. 
Physiological changes and the increasing prevalence of multimorbidity associated with aging also potentially worsen outcomes in 
elderly patients with chronic HBV infection. Therefore, this cohort of patients should be monitored closely and effectively. Current 
international clinical practice guidelines unfortunately do not provide hard treatment endpoints specific to elderly patients with chronic 
HBV infection. Management of these patients is complex and requires an individualized approach. Multiple factors such as 
physiological changes, comorbidities, compliance, treatment tolerability and efficacy, burden of treatment, and realistic treatment 
goals need to be considered. Shared decision-making between patient and clinician is essential to ensure that the final decision for or 
against treatment aligns with the patient’s values and preferences. This review article aims to summarize the monitoring and 
management of chronic HBV infection in the aging population. 
Keywords: chronic hepatitis B, aging, elderly, effective monitoring

Introduction
In 1965, Baruch Blumberg discovered the “Australia antigen” which was subsequently identified as the hepatitis B virus 
surface antigen (HBsAg).1 Hepatitis B virus (HBV) infection remains incurable and a major global public health 
challenge associated with significant morbidity and mortality.2,3

Although universal vaccination programs have been shown to be highly effective in reducing the prevalence and 
incidence of HBV infection, these programs are largely targeted towards the younger population.4 The older population, 
therefore, remains at risk of higher disease burden as the uptake of the vaccine is potentially lower and even if 
vaccinated, responses may be suboptimal due to changes in the immune system associated with the aging process.5,6 

HBV infection in the elderly will become relatively more prevalent due to global population aging.7

This review article will summarize the monitoring and management of chronic HBV infection in the aging population. 
While this article is focussed on the monitoring of chronic HBV infection predominantly for the risk of progression to 
cirrhosis and the development of hepatocellular carcinoma (HCC), it should always be considered that the risk factors for 
acute HBV infection are relevant to older populations as well.

Background
Epidemiology
The World Health Organization estimates that 296 million people were living with chronic HBV infection in 2019, with 
1.5 million new cases annually.8 Approximately 820,000 deaths may be attributed to HBV infection, predominantly due 
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to cirrhosis and HCC.8 The burden of HBV infection varies widely across different regions of the world, with prevalence 
rates of >8% in sub-Saharan Africa and <2% in North America and Western Europe.9

Pathophysiology
HBV is a double-stranded DNA virus and a member of the hepadnavirus group. The virus particle or virion consists of an 
electron-dense icosahedral nucleocapsid composed of the core antigen (HBcAg).10 The nucleocapsid encloses the viral 
DNA and a DNA polymerase that has reverse transcriptase activity.10,11 Surrounding the nucleocapsid is the outer 
envelope of surface proteins (HBsAg) which are embedded in a lipid membrane derived from the host hepatocyte.10

Integration of the viral genome into the host genome is not required for viral replication and occurs randomly. 
However, it is one of the most crucial mechanisms of HBV-induced HCC by promoting genomic instability and can 
cause direct insertional mutagenesis, especially if into cancer-related genes in the host hepatocyte.12 HBV is not directly 
cytopathic in and of itself, cellular damage occurs through the host immunologic or inflammatory responses directed 
toward the infected hepatocytes. Consequently, long-term chronic hepatocyte inflammation and ineffective immune- 
mediated viral clearance contribute to the development of cirrhosis and HCC.13,14

Natural History
Although acute HBV infection is potentially fatal with its most extreme presentation of fulminant hepatic failure, most 
immunocompetent adults (>95%) will recover spontaneously and undergo HBsAg seroconversion without antiviral 
therapy.15,16 The majority of complications are associated with chronic HBV infection in those who do not seroconvert. 
Chronic HBV infection is defined as the presence of HBsAg positivity for ≥6 months.16 The risk of developing chronic 
HBV infection depends on the age at which the primary infection occurred. Chronic HBV infection occurs in 
approximately 90% of newborns infected perinatally, 30% of children aged under 5 years, and <5% of immunocompetent 
adults.17–19 Immunosuppressed individuals are also more susceptible to developing chronic HBV infection after the acute 
infection.20,21

Chronic HBV infection is a dynamic process and can be divided into different clinical phases based on immunological 
features, virology, biochemistry, and histology. Current clinical practice guidelines published by the European 
Association for the Study of the Liver (EASL), American Association for the Study of Liver Diseases (AASLD), and 
Asian-Pacific Association for the Study of the Liver (APASL) use different terminologies to describe these phases 
(Table 1).15,16,22 However they are broadly similar, it is important to recognize that this is not a linear process and 
patients can move back and forth between phases. For instance, approximately 20% of patients who achieve HBeAg 
(HBV e antigen) seroconversion will undergo seroreversion back to HBeAg positivity, usually associated with flares of 
hepatitis. Some patients (~10–30%) may even skip Phase 3 altogether and progress directly from Phase 2 to Phase 4 after 
achieving HBeAg seroconversion.23

Table 1 Comparison of Terminology Used to Define the Natural History of Chronic Hepatitis B (CHB)

EASL15 AASLD16 APASL22

Phase 1 HBeAg-positive chronic HBV infection Immune tolerant CHB Immune tolerant chronic HBV infection (immune tolerant phase)

Phase 2 HBeAg-positive CHB Immune active HBeAg-positive CHB HBeAg-positive CHB (immune reactive phase)

Phase 3 HBeAg-negative chronic HBV infection Inactive CHB Low replicative chronic HBV infection (low replicative phase)

Phase 4 HBeAg-negative CHB Immune active HBeAg-negative CHB HBeAg-negative CHB (reactivation phase)

Phase 5 Resolved HBV infection Resolved CHB (functional cure state) Resolved hepatitis B infection
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Despite the distinct phases of chronic HBV infection described above, a single measurement of HBV replication 
markers (HBsAg, HBeAg, HBV DNA) and disease activity markers (alanine aminotransferase (ALT), fibrosis markers, 
liver biopsy) may not immediately allow classification to one of these phases. Serial monitoring of these biomarkers is 
often required.

Phase 1
Phase 1 is characterized by the presence of serum HBeAg, very high levels of HBV DNA (>107 IU/mL), and normal 
ALT (<40 IU/L, traditional upper limit of normal [ULN]). There is minimal or no liver necroinflammation or fibrosis.15 

However, the process of hepatocarcinogenesis may have already commenced in this early phase of infection due to the 
detection of high levels of HBV DNA integration and clonal hepatocyte expansion.24 This phase is most commonly seen 
in patients infected with HBV perinatally due to its prolonged nature (may last > 30 years) and the likelihood of 
spontaneous HBeAg loss is very low in this phase. The risk of onward transmission is high due to the markedly elevated 
HBV DNA levels resulting in these patients being highly contagious.15

Phase 2
Phase 2 is characterized by the presence of serum HBeAg, high levels of HBV DNA (104–107 IU/mL), and elevated ALT 
(>40 IU/L). There is moderate or severe liver necroinflammation or fibrosis. This phase may occur several years after 
phase 1 and is more common in patients infected with HBV during adulthood. The outcome of this phase varies 
according to the degree of liver injury. Most patients will eventually achieve HBeAg seroconversion and HBV DNA 
suppression and enter the HBeAg-negative infection phase (phase 3). However, some may fail to do so and progress to 
the HBeAg-negative CHB phase (phase 4).15

Phase 3
Phase 3 is characterized by the absence of serum HBeAg, presence of serum antibodies to HBeAg (anti-HBe), 
undetectable or low HBV DNA (<2000 IU/mL), and normal ALT. Of note, some patients in this phase may have 
HBV DNA levels >2000 IU/mL but usually < 20,000 IU/mL and is accompanied by a persistently normal ALT with 
minimal or no liver necroinflammation or fibrosis. These patients have a favourable prognosis with a low risk of 
progression to cirrhosis if they remain in this phase. HBsAg loss with or without seroconversion may occur sponta
neously in 1–3% of cases annually. Nevertheless, these patients remain at risk of progression to the HBeAg-negative 
CHB phase (phase 4) due to low level persistent viraemia.15

Phase 4
Phase 4 is characterized by the absence of serum HBeAg, presence of anti-HBe, moderate to high levels of HBV DNA 
(>2000 IU/mL), and intermittently or persistently elevated ALT. There is moderate or severe liver necroinflammation or 
fibrosis. This phase is associated with progression to cirrhosis and development of HCC with low rates of spontaneous 
disease remission.15

Phase 5
Phase 5 is characterized by the spontaneous loss of HBsAg, presence of antibodies to HBcAg (anti-HBc), with or without 
detectable antibodies to HBsAg (anti-HBs). ALT is normal and serum HBV DNA is usually undetectable. Risk of 
cirrhosis and HCC is minimal with an overall improved survival rate if loss of HBsAg occurs prior to the onset of 
cirrhosis. However if the loss of HBsAg occurs after cirrhosis has developed, the patient remains at risk of developing 
HCC and should undergo HCC surveillance. HBV reactivation may also occur in this phase in immunosuppressed 
individuals.15

Monitoring Chronic Hepatitis B in the Aging Population
There are three overlapping statuses or outcomes that require monitoring in CHB infection: activation of the virus, 
progression to cirrhosis, and surveillance for HCC. The risk of progression to cirrhosis or development of HCC also 
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drives responses to any change in virus status in terms of initiation of treatment. It is worth considering how chronic 
HBV infections present in the elderly, may be those patients who have had a long-term diagnosis or a newly diagnosed 
chronic infection. New diagnoses of HBV infection in the elderly are much more likely to be asymptomatic chronic 
infections. These are usually detected from incidental findings of abnormal liver function tests or positive HBV screening 
prior to initiation of immunosuppressive medications.

Moreover, physiological changes associated with aging, increasing prevalence of multimorbidity, cumulative expo
sure to hepatotropic viruses and environmental hepatotoxins have the potential to worsen outcomes in elderly patients 
with chronic HBV infection.25 Elderly patients with chronic HBV infection are at real risk of HCC and liver disease- 
related mortality, especially if left untreated. The cumulative rates of HCC were found to be 6.5% and 15.6% at years 5 
and 10, respectively. The cumulative rates of liver disease-related mortality were reported to be 3.3% and 12.3% at years 
5 and 10, respectively.26 These results suggest that elderly patients with chronic HBV infection should be monitored 
closely and the ever-increasing burden of disease in this population should not be ignored or underestimated.

Assessment
At the initial visit, all patients with chronic HBV infection should have a thorough history taken and a systematic 
physical examination performed. In particular, clinicians should look for any signs of cirrhosis and should explore any 
risk factors for viral co-infection, alcohol misuse, metabolic syndrome, family history of HBV infection or HCC, and 
vaccination status.15,16 Blood samples, as detailed in Table 2 should be performed.

The rationale for undertaking a detailed initial assessment for patients with chronic HBV infection is to determine the 
stage and severity of liver disease. This is because elderly patients with untreated CHB are at increased risk of HCC and 
liver disease-related mortality.26 This is essential to help stratify the group of patients who require antiviral therapy and 
HCC surveillance.

Monitoring of Hepatitis B Virus
This should be undertaken by measuring serology and HBV DNA at the frequency described in Figure 1, depending on 
viral phase, or if immunosuppressive therapies for other indications have been introduced. The results of the viral 
parameters in combination with results of monitoring for hepatic fibrosis may trigger the need for starting antiviral 
therapy.

Monitoring for Cirrhosis
Chronic HBV infection is a risk factor for developing cirrhosis and as described above, other risk factors for cirrhosis 
may also be present in individual patients. This monitoring is achieved by blood tests using indirect (eg FIB-4) or direct 
(eg ELF) methods, or by imaging-based modalities (eg Fibroscan), performed on an annual basis. Elevated results in any 
of these tests in the presence of active viral replication would be an indication to consider treatment. These measures of 
liver fibrosis are widely available, the choice of individual test is beyond the scope of this review and, in part, will be 

Table 2 Initial Laboratory Investigations in Patients with Newly Diagnosed Chronic Hepatitis B

Baseline Laboratory Tests Baseline Hepatitis B Serology Exclude Other Liver Diseases/ Viral Co-Infections

Full blood count HBeAg/Anti-HBe Alcoholic, metabolic, inherited, autoimmune liver 
diseasesALT HBV DNA quantification

AST Hepatitis D

GGT Hepatitis C
ALP HIV

Bilirubin

Albumin Check antibodies against HAV  
(if undetected, offer HAV vaccination)Prothrombin time

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma glutamyl transpeptidase; ALP, alkaline phosphatase; HAV, 
hepatitis A virus.
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guided by local availability. Once cirrhosis has developed, the patient should be screened for oesophageal varices using 
endoscopy and entered into HCC surveillance.

Surveillance for Hepatocellular Carcinoma
Patients with chronic HBV infection are at increased risk of HCC and in those with additional cirrhosis, this risk is even 
higher. However, due to the aggressive curative treatment options available for HCC such as hepatic resection or liver 
transplantation, with transarterial chemoembolization usually only having palliative intent, HCC surveillance should only 
be undertaken in those fit enough to consider these treatments. In those with cirrhosis and chronic HBV infection, HCC 
surveillance with 6-monthly abdominal ultrasound and alpha-fetoprotein (AFP) should be offered to fit patients. In non- 
cirrhotic populations, several HCC risk scores have been developed and validated to identify CHB patients who are on 
treatment who would benefit from HCC surveillance. The GAG-HCC, CU-HCC, and REACH-B scores are validated in 
treated Asian CHB patients, whilst the PAGE-B score is validated in treated Caucasian CHB patients.27,28 Patients in the 
low HCC risk group may not require HCC surveillance due to their negligible risk whilst those deemed moderate or high 
risk should be offered HCC surveillance.15,27,28 As with all other clinical scoring systems, no single HCC risk score is 
perfect. Clinical rationalization between the utility and limitations of undertaking surveillance is essential, and shared 
decision-making between patient and clinician remains paramount.

When to Start Treatment?
Current international clinical practice guidelines unfortunately do not provide hard treatment endpoints specific to elderly 
patients with chronic HBV infection. Management of this cohort of patients is complex and requires an individualized 
approach. Multiple factors such as physiological changes, comorbidities, treatment compliance, treatment tolerability and 
efficacy, cost, patient’s values and preferences, and realistic treatment goals need to be considered.

Historically, antiviral therapy is generally not recommended for patients in the “immune tolerant” phase (phase 1). 
Current international clinical practice guidelines suggest monitoring of these patients with high HBV DNA levels and 
normal ALT.15,16,22 However, there is emerging evidence that administration of antiviral therapy in a subset of patients in 

Figure 1 Algorithm for the monitoring of patients with chronic hepatitis B.
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the “immune tolerant” phase reduces the risk of developing cirrhosis and HCC but this remains controversial.29,30 

Antiviral therapy is generally indicated for patients in the “immune active” phase (HBeAg-positive in phase 2, HBeAg- 
negative in phase 4) as it reduces the risk of cirrhosis, decompensation, and HCC.31–33 Treatment criteria however differ 
slightly between guidelines.15,16,22 For patients in the “immune inactive” phase (phase 3), current guidelines recommend 
monitoring these patients and antiviral therapy is generally not indicated.15,16,22

The threshold to commence antiviral therapy is much lower in patients with cirrhosis because there is good evidence 
that antiviral therapy improves outcome in both compensated and decompensated cirrhosis.31,34–36 IFNα is contra
indicated in decompensated cirrhosis and therefore, these patients should be treated with a nucleoside or nucleotide 
analogue (NA) with high barrier to resistance and should be assessed for liver transplantation.15,16 For solid organ 
transplant recipients or patients undergoing immunosuppressive therapy or chemotherapy, treatment of chronic HBV 
infection is complex in these cases and beyond the scope of this review.

Choice of Antiviral Agents
Two main treatment options exist for chronic HBV infection which are NAs or pegylated IFNα (PegIFNα). NA is taken 
orally on a daily basis whilst PegIFNα is administered by subcutaneous injection on a weekly basis. Table 3 summarizes 
the choice of antiviral agents in chronic HBV infection.

NAs can be divided into those with a low barrier to HBV resistance (lamivudine [LAM], adefovir dipivoxil [ADV], 
telbivudine [TBV]) and those with a high barrier to HBV resistance (entecavir [ETV], tenofovir disoproxil fumarate 
[TDF], tenofovir alafenamide [TAF]). First-generation NAs such as LAM and ADV were widely used historically but 
have now fallen out of favour due to the major drawback of antiviral resistance.37 Current guidelines suggest a potent NA 
with high barrier to resistance regardless of the severity of liver disease, with either ETV, TDF, or TAF monotherapy as 
the preferred treatment regimen.15,16 The main advantage of using potent NAs with a high genetic barrier to resistance is 
their predictable long-term antiviral efficacy causing sustained HBV DNA suppression in a majority of patients who are 
compliant with treatment. NAs have also the added benefit of a generally favourable long-term safety profile.38–40 

Although NAs are effective in suppressing viral replication, prolonged therapy is usually required and premature drug 
cessation may lead to loss of treatment benefits and clinical relapse. There is unfortunately no defined treatment duration 
based on current guidelines.15,16

PegIFNα is also recommended as an initial treatment option in chronic HBV infection. The main reason for 
a PegIFNα-based approach is to induce long-term immunological control with a finite and pre-defined treatment duration. 
The standard recommended duration of PegIFNα therapy is 48 weeks.15,16 Extension of treatment duration may be 
beneficial in selected HBeAg-negative CHB patients.15,41,42 The main disadvantages of PegIFNα therapy are the highly 
variable or unpredictable clinical response and considerable side effect profile leading to low tolerability. It is also 
contraindicated in patients with decompensated cirrhosis.15,16

Table 3 Choice of Antiviral Agents in Chronic Hepatitis B

Drug Treatment Duration Potential Side Effects Tolerability Risk of Viral Resistance

PegIFNα 48 weeks Flu-like symptoms, myalgia, headache, fatigue, weight loss, 

hair loss, injection site reactions, myelosuppression

Low No

ETV Long-term Lactic acidosis (in decompensated cirrhosis) High Minimal to none

TDF Long-term Nephropathy, Fanconi syndrome, osteomalacia, lactic acidosis High Minimal to none

TAF Long-term Lactic acidosis High Minimal to none
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Monitoring Response to Antiviral Treatment
For patients who are on NA treatment, liver function tests should be monitored every 3–4 months during the first year, 
and subsequently every 6 months. Serum HBV DNA levels should be measured every 3–4 months during the first year, 
and subsequently every 6–12 months. If HBV DNA level becomes undetectable, the presence of HBsAg should be 
checked on a yearly basis. Patients who achieve HBsAg loss should then be tested for any detectable anti-HBs.15

All patients on PegIFNα therapy should have ALT levels monitored on a monthly basis. Serum HBV DNA and 
HBsAg levels should be checked at 3, 6, and 12 months following initiation of PegIFNα therapy, and also at 6 and 12 
months after completion of treatment. For HBeAg-positive patients, HBeAg status and presence of anti-HBe should 
additionally be checked at similar interval points. If HBV DNA level becomes undetectable, the presence of HBsAg 
should be checked on a yearly basis. Patients who achieve HBsAg loss should then be tested for any detectable anti-HBs. 
Patients who achieve virological response should still be kept under long-term surveillance due to the risk of clinical 
relapse.15 Figure 2 describes the algorithm for monitoring patients with chronic HBV infection who are on antiviral 
treatment.

When to Stop Treatment?
Due to the risk of relapse following treatment cessation, duration of NA therapy is generally long-term in the majority of 
cases. In an ideal scenario, NA therapy can be safely discontinued if patients achieve HBsAg loss, with or without anti- 
HBs seroconversion.15 HBsAg clearance is associated with better clinical outcomes and relapse of viral replication is 
found to be rare if HBsAg clearance is achieved.43 Although regarded as the safest and optimal treatment endpoint, 
HBsAg clearance is however rare with NA therapy.15,16

For PegIFNα therapy, the standard recommended treatment duration is 48 weeks and can be stopped thereafter.15,16 

Extension of treatment duration may be beneficial in selected HBeAg-negative CHB patients but is not routinely 
recommended.15,41,42

Due to the risk of life-threatening hepatic decompensation, current guidelines recommend that patients with chronic 
HBV infection and cirrhosis should remain on treatment indefinitely.15,16

Figure 2 Algorithm for the monitoring of response to antiviral treatment.
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Specific Considerations in the Treatment and Monitoring of Elderly Patients with 
Chronic Hepatitis B
Several studies have shown that the CHB patient population is aging and presenting with significantly more 
comorbidities.44–47 CHB has been reported to be associated with chronic kidney disease and osteoporosis.48,49 Recent 
large-scale nationwide studies in the USA, Hong Kong, and Taiwan revealed that patients with CHB are more likely to 
have a wide range of non-liver comorbidities such as cardiovascular disease, diabetes mellitus, renal impairment, 
hyperlipidaemia, and hypertension when compared to non-CHB controls.45–47 As a result of increasing comorbidities, 
the use of associated concomitant medications is also higher in CHB patients.45–47 This increases the likelihood of CHB 
patients of being exposed to medications, such as non-steroidal anti-inflammatory drugs (NSAIDs), angiotensin- 
converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARBs), or diuretics, that can adversely affect their 
renal and bone profiles. Furthermore, the notable increase in conditions associated with metabolic syndrome in patients 
with CHB suggests the possibility of coexistent metabolic associated fatty liver disease (MAFLD), previously termed 
non-alcoholic fatty liver disease (NAFLD). MAFLD or NAFLD associated with CHB increases the risk of developing 
end-stage liver disease and mortality.50 Therefore, it is essential to take into account any comorbidities that elderly CHB 
patients may have as these have implications on the choice of antiviral treatment. Modifiable risk factors, especially for 
metabolic syndrome, should also be addressed accordingly.

Potent NAs with a high genetic barrier to resistance, such as ETV, TDF, or TAF, are preferable in elderly CHB 
patients given their tolerability profile compared to Peg IFNα. Long-term usage of NAs is generally safe, however, long- 
term ETV or TDF therapy has been associated with a decline in renal function and bone mineral density, especially with 
TDF.51–53 A baseline risk assessment should be performed for all patients prior to initiation of NA therapy. Patients at 
risk of renal disease who are on any NA and all patients treated with TDF, irrespective of renal risk, should have their 
renal function and serum phosphate levels monitored closely. These should be checked every 3 months during the 
first year of treatment and if stable, every 6 months thereafter. The dose of ETV and TDF should be adjusted 
appropriately for patients with eGFR < 50mL/min. No dose adjustment is required for TAF in patients with eGFR ≥ 
15mL/min or in patients with eGFR < 15mL/min who are on chronic haemodialysis.15

Although there are specific treatment indications outlined in current international clinical practice guidelines as 
discussed, the decision to commence antiviral treatment in CHB is complex, especially in elderly patients. Given that 
NAs are the preferable treatment option in the elderly, there is significant treatment burden given the increased daily pill 
regime, need for prolonged therapy, and regular monitoring for treatment response and side effects. The financial cost is 
also a major factor that needs to be taken into consideration as healthcare systems vary widely across different countries 
and long-term treatment can incur a significant monetary burden on elderly patients. Therefore, shared decision-making 
between patient and clinician is essential to ensure that the final decision for or against treatment aligns with the patient’s 
values and preferences.

Although long-term NA therapy is shown to be effective in causing sustained HBV DNA suppression and slowing 
progression of liver disease in CHB, the risk of developing HCC is not completely eliminated.54,55 Therefore, elderly 
patients who are on long-term effective NA therapy should still be considered for HCC surveillance (see guidance 
above). However, it may not be practically feasible to undertake HCC surveillance on all patients for various legitimate 
reasons, including limited healthcare resources or excessive burden of treatment.

Conclusion
CHB infection remains a major global public health concern associated with significant morbidity and mortality. CHB in 
the elderly is becoming increasingly prevalent due to global population aging. Although international clinical practice 
guidelines exist, they do not provide hard treatment endpoints specific to elderly patients with CHB. Management of 
these patients is complex due to physiological changes associated with aging and multimorbidity, thereby necessitating 
an individualized approach.
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