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Abstract

Introduction: Hepatitis B (HBV) and Hepatitis C (HCV) infections pose significant clinical challenges in
hematological patients due to their immunocompromised status, particularly those undergoing chemotherapy
or stem cell transplantation. Chronic viral hepatitis can exacerbate liver dysfunction, increase treatment-

related toxicity, and affect overall survival outcomes in these patients.

Material and methods: By understanding the intersection of hepatitis and hematological disorders, healthcare
providers can enhance therapeutic outcomes and minimize complications for this vulnerable patient

population. We reviewed the present knowledge and the impact of hepatitis B and hepatitis C in patients with
hematological malignancies and discuss how chronic viral hepatitis impacts the management of these

malignancies.
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Introduction

Viral hepatitis refers to inflammation of the liver caused
by hepatitis viruses (A, B, C, D, and E), among them,
hepatitis B virus (HBV) and hepatitis C virus (HCV) are
the most significant in terms of their contribution to
chronic liver disease (1). These infections can result in
both acute and chronic forms of hepatitis, with severe
long-term consequences, including cirrhosis, liver failure,
and hepatocellular carcinoma (HCC), the most common
form of liver cancer (2).

HBYV is a double-stranded DNA virus belonging to the
Hepadnaviridae family. The virus primarily targets the
liver, where it replicates in hepatocytes. After infection,
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the virus incorporates its DNA into the host's liver cells,
potentially leading to a lifelong infection (3). Acute HBV
infection occurs shortly after exposure and may cause
symptoms such as jaundice, fatigue, abdominal pain, and
elevated liver enzymes (4). However, many acute cases
are asymptomatic and may go unnoticed. If the immune
system fails to clear the virus after acute infection, it can
progress to chronic HBV infection (5). Chronic infection
is particularly common in individuals who acquire the
virus at birth or in early childhood (6). Chronic HBV
infection increases the risk of long-term liver
complications, including liver cirrhosis, liver failure, and
HCC. Approximately 296 million people worldwide live
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with chronic HBV infection, and the virus is responsible
for 820,000 deaths annually due to its long-term liver-
related complications (2). HBV is endemic in parts of East
Asia and sub-Saharan Africa, where mother-to-child
transmission is a significant route of infection (7).

HCV is an RNA virus from the Flaviviridae family.
Unlike HBV, HCV does not integrate into the host
genome. It primarily causes chronic infection by evading
immune responses and establishing persistent viral
replication in hepatocytes. HCV exists in different
genotypes, with varying responses to antiviral treatment
depending on the genotype involved (8). Acute HCV
infection is usually asymptomatic or mild, with about
20% of cases leading to spontaneous clearance of the virus
by the immune system (9). Symptoms, when present,
include jaundice, fever, nausea, and liver enzyme
abnormalities. In the majority of cases (approximately
80%), acute infection progresses to chronic HCV
infection, which can last for decades without noticeable
symptoms (10). Over time, chronic HCV infection leads
to liver fibrosis and, in severe cases, cirrhosis, liver
failure, and liver cancer. HCV affects around 58 million
people globally, and it is responsible for approximately
290,000 deaths annually, primarily due to cirrhosis and
liver cancer (2). In contrast to HBV, HCV transmission
was historically linked to blood transfusions and unsafe
healthcare practices, though injection drug use is now the
most common route of transmission in developed
countries (11).

Both HBV and HCV infections can lead to liver-related
complications: cirrhosis, liver failure, hepatocellular
carcinoma. Chronic viral hepatitis is a major cause of
cirrhosis, a condition characterized by the progressive
replacement of healthy liver tissue with scar tissue (12).
As cirrhosis progresses, liver function deteriorates,
leading to complications like portal hypertension, ascites,
and esophageal varices. Patients with liver failure often
require liver transplantation, which presents challenges,
especially in the presence of ongoing viral infection. In
patients with HBV, the virus itself is oncogenic, and
individuals can develop HCC even in the absence of
cirrhosis. In contrast, HCV-related HCC typically arises
after the development of cirrhosis (13).

Mode of transmission:

HBV is primarily transmitted through contact with
infectious body fluids such as blood, semen, and vaginal
secretions. The most common modes of transmission
include: perinatal transmission, blood transfusions or
unsafe medical practices involving contaminated needles,

sexual contact with an infected person sharing needles or
other drugs among intravenous drug users (14).

HCV is primarily transmitted through exposure to
infected blood. The main routes include: Injection drug
use, through the sharing of needles or drug preparation
equipment. Blood transfusions or organ transplants prior
to the implementation of rigorous screening procedures
(HCV screening became widely available in the early
1990s). Less commonly, HCV can be transmitted through
sexual contact or from mother to child during childbirth (15).
Prevention and Treatment:

HBYV infection can be prevented through vaccination,
which is highly effective and part of routine immunization
programs in many countries. For those already infected,
antiviral therapies (e.g., tenofovir or entecavir) can
suppress viral replication and reduce the risk of liver
damage, but they are not curative (16).

Unlike HBV, there is no vaccine for HCV. However, HCV
can now be cured in most cases with direct-acting antivirals
(DAAs), a class of medications that target specific steps in
the viral replication cycle. The introduction of DAAs has
revolutionized the treatment of HCV, with cure rates
exceeding 95% for many patients (17).

Both HBV and HCV represent substantial public health
challenges, especially in settings.
Comprehensive strategies for screening, prevention
(through vaccination and harm reduction), and treatment
are essential to reducing the global burden of viral
hepatitis (18). For healthcare systems, managing the dual
challenges of liver disease progression and transmission
control remains a critical priority, especially among
vulnerable populations such as hematological patients,
who may face unique risks due to their underlying
conditions and treatments (19).

resource-limited

Relevance of viral hepatitis to hematological

patients

Hematological patients, particularly those with
malignancies such as leukemia, lymphoma, and multiple
myeloma, are highly wvulnerable to viral hepatitis
infections due to their immunocompromised status (20).
This vulnerability stems from the nature of their disease
and the treatments they undergo, which weaken the
immune system. The presence of hepatitis B virus (HBV)
or hepatitis C virus (HCV) in these patients poses a unique
set of challenges, including the risk of viral reactivation,
increased liver-related complications, and the potential for
worsened treatment outcomes (20).
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Immunosuppression in Hematological Patients:

Disease-Related Immunosuppression: Many
hematological malignancies inherently affect the immune
system, either by directly compromising the immune
response (e.g., leukemia and lymphoma) or by disrupting

Chemotherapy

normal blood cell production. This leads to increased
susceptibility to infections, including viral hepatitis.

Therapy-Induced Immunosuppression: Hematological
patients frequently receive treatments that further impair
their immune system. These treatments include (Table 1):

Commonly used to target rapidly dividing cancer cells, chemotherapy also affects

healthy cells, including immune cells, reducing the body's ability to fight infections.

Stem Cell Transplantation
(SCT):

Patients undergoing SCT often receive high-dose chemotherapy or radiation to ablate
their bone marrow, followed by transplantation of donor cells. This process leads to

profound and prolonged immunosuppression (21).

Monoclonal antibodies and
immunotherapy:

Drugs such as rituximab (anti-CD20 monoclonal antibody) and other
immunosuppressive agents are widely used in treating certain hematologic

malignancies. These drugs can deplete key immune cells like B-cells, which are
essential for controlling viral infections (22).

Table 1. Therapies that induce immunosupression.

The combination of disease- and therapy-related
immunosuppression significantly increases the risk of
viral reactivation in patients with a history of HBV or
HCYV infection (23).

Risk of viral reactivation:

Viral reactivation refers to the resurgence of viral
replication in patients with previously controlled or latent
HBV or HCV infection, leading to acute hepatitis,
exacerbation of chronic hepatitis, or even severe liver
dysfunction.

Hematological patients, especially those treated with
rituximab or high-dose chemotherapy, are at increased
risk of HBV reactivation (24). Reactivation can occur in
patients with chronic HBV infection (HBsAg-positive)
or in those who had resolved infection (HBsAg-
negative, anti-HBc-positive) but maintain occult HBV
infection (24).

HBYV reactivation in immunocompromised patients can be
severe, with the potential for liver failure and death. It can
also interrupt or delay cancer treatment, leading to poorer
overall outcomes. As a result, prophylactic antiviral
therapy with agents like entecavir or tenofovir is
recommended for HBV carriers before and during
immunosuppressive treatment (25).

Although HCV reactivation is less common than HBYV, it
can still occur in hematological patients, particularly in

those undergoing aggressive chemotherapy. Reactivation
in the context of HCV may result in a sudden increase in
viral load and liver inflammation, complicating cancer
treatment. Unlike HBV, there are fewer cases of fulminant
liver failure with HCV reactivation, but liver function can
deteriorate, requiring careful management (26).

Impact of Viral
Treatments:

Hematological patients with chronic HBV or HCV
infection may face serious liver-related complications
during chemotherapy. The liver plays a crucial role in
metabolizing chemotherapy agents, and impaired liver

Hepatitis on Hematological

function due to wviral hepatitis can alter the
pharmacokinetics of chemotherapy drugs, leading to
suboptimal dosing or increased toxicity, can require dose
modifications, treatment delays, or discontinuation of
chemotherapy, negatively affecting cancer outcomes. It
can also increase the risk of liver toxicity and drug-
induced liver injury, especially when multiple hepatotoxic

drugs are administered (27).

Implications for Stem Cell Transplantation:

Stem cell transplantation (SCT) presents a particularly
high risk for viral reactivation due to the intense
immunosuppression involved. Reactivation of hepatitis
viruses can lead to severe complications including acute
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liver failure, which can be life-threatening(28). The risk
is heightened during the peri-transplant period when
immune suppression is at its peak. Comprehensive viral
serology testing is mandatory before SCT. This
includes tests for HBsAg, anti-HBc, and anti-HBs to
assess HBV status, and anti-HCV to check for prior
exposure to HCV (28).

In some cases, viral hepatitis may limit a patient’s
eligibility for SCT due to concerns over liver function and
the ability to withstand the treatment regimen. Chronic
liver disease from viral hepatitis can complicate SCT
recovery, and patients with cirrhosis may have poorer
post-transplant outcomes (29).

Liver Toxicity and Treatment QOutcomes:

Given the high risk of wviral reactivation and liver
complications in hematological patients, screening for
HBV and HCV s initiating
immunosuppressive therapies (31). This includes:

HBYV Screening: Testing for hepatitis B surface antigen
(HBsAg), anti-HBc (hepatitis B core antibody), and anti-
HBs (hepatitis B surface antibody) to assess past or
present infection. Patients who test positive for HBsAg
or anti-HBc should be monitored closely, and those at

essential  before

risk of reactivation should receive prophylactic antiviral
therapy (31).

HCV Screening: Testing for anti-HCV antibodies and
confirmatory HCV RNA testing if antibodies are positive.
Patients with chronic HCV infection should be assessed
for liver function and viral load, and antiviral treatment
may be considered before starting immunosuppressive
therapy (31).

Monitoring During and After Treatment:

Patients with chronic HBV or HCV infection undergoing
hematological treatment require regular monitoring of
liver function tests (LFTs), viral loads, and signs of liver
inflammation (32). This enables early detection of
reactivation or liver injury and allows for prompt
intervention with antiviral therapy or adjustments in
cancer treatment (Table 2).

Management Strategies:

For HBV-infected patients, antiviral prophylaxis with
nucleos(t)ide analogs (e.g., entecavir or tenofovir) is
recommended before starting chemotherapy or

immunosuppressive therapy. This approach significantly
reduces the risk of HBV reactivation and liver
complications (33).

For HCV-infected patients, direct-acting antivirals
(DAAs) may be considered in some cases to reduce viral
load and minimize the risk of liver damage, though the
timing of treatment relative to cancer therapy must be
carefully managed (34).

Managing viral hepatitis in hematological patients
requires collaborative care between hematologists,
hepatologists, and infectious disease specialists. This
ensures comprehensive  monitoring and  timely
intervention for both the underlying hematological
disease and the viral infection.

Public Health and Prevention:

Vaccination against HBV is a critical preventive measure
for hematological patients who are HBV-negative. The
HBV vaccine provides long-term protection against
infection and should be administered before starting any
immunosuppressive therapy (35).

Rigorous infection control practices in healthcare settings,
such as safe blood transfusion protocols and proper
sterilization of medical instruments, are essential to
prevent nosocomial transmission of HBV and HCV,
particularly in patients receiving frequent transfusions or
undergoing invasive procedures.

Conclusions

HBV and HCV infections significantly complicate the
management of hematological diseases by influencing
treatment choices and increasing the risk of serious
hepatic complications. The potential for viral reactivation
during immunosuppressive therapy necessitates careful
screening, the use of prophylactic antivirals, and close
monitoring to mitigate risks. These infections can
adversely affect prognosis by limiting therapeutic options,
causing treatment interruptions, and increasing morbidity
and mortality due to liver-related complications. A
multidisciplinary approach involving hematologists,
hepatologists, and infectious disease specialists is
essential to optimize patient outcomes.
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Pre-Treatment HBYV Screening. All patients with hematological malignancies should be screened for HBV using:
Screening and

Baseline o  Hepatitis B surface antigen (HBsAQ)

Assessment: o Anti-Hepatitis B core antibody (anti-HBc)

o Hepatitis B surface antibody (anti-HBs)

HCV Screening: Screen for HCV using:

o  Anti-HCV antibodies
o If positive, confirm with HCV RNA (viral load) to determine active infection.

Liver Function Tests (LFTs): Measure baseline liver function, including ALT, AST, bilirubin, and albumin,
to assess the liver’s ability to handle the forthcoming treatment.

Monitoring Regular Liver Function Tests: Perform LFTs periodically (every 2-4 weeks) to assess for liver damage or
During inflammation.
Treatment:

o  ALT and AST elevations might indicate hepatotoxicity or viral reactivation.

HBV DNA Monitoring:

o  In HBsAg-positive patients: Monitor HBV DNA viral load regularly (every 3-6 months)
to detect any rise in HBV activity.

o  In HBsAg-negative/anti-HBc-positive patients (occult HBV): Check HBV DNA levels
during treatment, particularly if using rituximab, corticosteroids, or other
immunosuppressants.

HCV RNA Monitoring: Measure HCV RNA (viral load) every 3-6 months during treatment to assess the
response to antiviral therapy or detect viral reactivation.

Antiviral Prophylaxis:

o  HBV: Use antiviral drugs like entecavir, tenofovir, or lamivudine to prevent reactivation
in patients with positive HBV serology undergoing chemotherapy.

o  HCV: Antiviral therapy may be initiated before or during chemotherapy for HCV-
infected patients, though the timing depends on the disease stage and liver function.

Post-Treatment HBV Post-Chemotherapy Monitoring:
Monitoring:
o  Continue HBV DNA monitoring for 12-24 months after the completion of chemotherapy to watch
for late reactivation.
o Antiviral prophylaxis should be extended based on the patient's immune recovery and ongoing
immunosuppressive therapy.
o Ifantiviral prophylaxis is stopped, HBV DNA should be monitored every 3-6 months for at least 1-
2 years.

HCV Post-Treatment Monitoring:

o  IfHCV treatment is successful (Sustained Virologic Response - SVR), monitor liver function
periodically (e.g., every 6-12 months) to assess for any residual liver damage, especially if the
patient has cirrhosis.

o Iftreatment has not cleared the virus, continue monitoring HCV RNA and liver function regularly.

Table 2. HBV and HCV Screening and monitoring during and after hematological treatment.
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