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ABSTRACT 

Background: Tyrosine kinase inhibitors (TKIs) have improved the survival of patients with chronic myeloid 

leukaemia (CML), but prolonged treatment may affect immune function and increase the risk of hepatitis B virus 

(HBV) and hepatitis C virus (HCV) infection or reactivation. Data on these viral infections in CML patients 

receiving TKI therapy in India are limited. 

Objectives: To assess the occurrence of HBV and HCV infection among BCR-ABL-positive patients receiving 

TKI therapy. 

Methods: This observational study was conducted at a tertiary care hospital in Jaipur, Rajasthan, from October 

2024 to July 2026. Real-time RT-PCR for BCR-ABL was performed in 66 patients suspected of having 

Philadelphia chromosome-positive acute lymphoblastic leukaemia or CML. BCR-ABL-positive patients were 

tested for HBV and HCV at baseline and during follow-up after starting TKI therapy using third-generation ELISA 

and real-time PCR. Descriptive statistics were used for analysis. 

Results: BCR-ABL was detected in 51/66 patients (77.3%). All BCR-ABL-positive patients were negative for 

HBV and HCV at baseline. During follow-up, five patients (9.8%) developed HBV positivity and two (3.9%) 

developed HCV positivity, with no dual infections. Overall, 13.7% developed either HBV or HCV positivity 

during TKI therapy, and most infections occurred after treatment initiation. ELISA and PCR results showed 

complete agreement. 

Conclusions: HBV and HCV positivity occurred during TKI therapy despite negative baseline screening. Pre-

treatment screening and periodic monitoring may help detect infections early and support timely management in 

patients receiving TKI therapy. 

 

KEYWORDS: Chronic myeloid leukemia, Tyrosine kinase inhibitor, Acute lymphoblastic leukemia, Hepatitis 

B virus, Hepatitis C virus 

 

1.0 INTRODUCTION 

Chronic myeloid leukemia (CML) is a slow-growing cancer of the blood-forming cells. It happens because of an 

abnormal genetic change called the Philadelphia chromosome, which forms when a piece of chromosome 9 breaks 

off and joins chromosome 22. This joining creates a new gene called BCR-ABL, which is found in almost every 

patient with CML.1,2 The BCR-ABL gene makes an abnormal protein that keeps sending “grow and divide” 

signals to blood cells, without stopping, and this is the main reason CML develops.3 

There are three common forms of the BCR-ABL protein, known as p190, p210 and p230, depending on where 

exactly the breakpoint occurs on the two chromosomes. The p210 form is most commonly seen in CML, while 

p190 is more often linked with Philadelphia-positive acute lymphoblastic leukemia (ALL). The p230 form is rare 

and is linked with a milder disease course.2 

The discovery of tyrosine kinase inhibitors (TKIs), starting with imatinib, completely changed the outlook for 

CML patients. TKIs block the abnormal activity of the BCR-ABL protein and allow most patients to live a near-

normal life with long-term therapy.1,3 Newer TKIs such as dasatinib, nilotinib, bosutinib and ponatinib are now 

used, especially in patients who do not respond well to imatinib or who develop resistance; in Indian centers, such 

resistance has often been traced to mutations in the kinase domain of the BCR-ABL gene.3,4 However, because 

CML patients usually need TKI therapy for many years, or even lifelong, doctors need to keep a close watch for 

side effects, and for how these drugs affect the immune system and other organs, particularly the liver. 

Hepatitis B virus (HBV) is one of the most common causes of liver infection in the world, and it spreads mainly 

through blood, body fluids, and from mother to child.5 If not treated, chronic HBV can lead to serious liver disease, 

including cirrhosis and liver cancer.5 In India, HBV is present at an intermediate level, and the country carries a 
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large share of the global HBV burden due to its population size.6 Hepatitis C virus (HCV) is another blood-borne 

virus that can cause chronic liver disease, and in India it is estimated that around 15 million people carry HCV 

antibodies, with an average prevalence of about 2%.7 

Cancer patients who are on chemotherapy or other treatments that affect the immune system are known to be at 

higher risk of HBV reactivation, especially those with blood cancers.8 Even though TKIs are targeted drugs and 

not traditional chemotherapy, they still interfere with immune pathways, and several case reports from around the 

world have described HBV reactivation in CML patients treated with imatinib and nilotinib.9,10,11 Larger reviews 

of cancer patients treated with tyrosine kinase inhibitors and other newer targeted agents have reached the same 

conclusion, namely that this risk is real enough to justify screening before treatment and watchfulness during 

it.12,13 The Bruton tyrosine kinase (BTK) inhibitors, a related class of drugs used in other blood cancers, have also 

shown a moderate risk of HBV reactivation, supporting the idea that kinase-inhibiting drugs in general can disturb 

the balance between the virus and the immune system.5,14 

Interestingly, the ABL kinase, the same protein family that is targeted by TKIs in CML, also plays a role in how 

the Hepatitis C virus enters and assembles inside liver cells. Laboratory studies have shown that imatinib and 

dasatinib can block HCV entry into cells, meaning that TKIs may have a mixed effect on HCV, either helping to 

control it or, on the other hand, altering how the immune system detects it.15,16 Reactivation of hepatitis C has also 

been reported in cancer patients receiving targeted therapy, although it is described far less often than hepatitis B 

reactivation.17 This dual, and still not fully understood relationship, makes it important to study HBV and HCV 

status in real-world CML patients who are actually receiving TKI therapy. 

Since India carries a large burden of both viral hepatitis and blood cancers, but data connecting BCR-ABL positive 

CML patients with HBV/HCV status during TKI treatment from Indian centers is limited, the present study was 

planned to identify the BCR-ABL fusion gene in patients attending a haemato-oncology clinic, to detect HBV and 

HCV infection in these BCR-ABL positive patients, and to observe how HBV/HCV status changed during the 

course of TKI treatment, using real-time PCR based molecular methods at a tertiary care hospital in Jaipur, 

Rajasthan. 

 

2.0 MATERIALS AND METHODS 

2.1 Study Design and Setting 

This was a hospital-based observational study carried out in the Department of Advanced Molecular Laboratory 

at a tertiary care hospital and research Centre in Jaipur, Rajasthan, in collaboration with the Department of 

Haemato-Oncology. The period Oct 2024 to July 2026. 

 

2.2 Study Population and Sample Size 

The study included patients suspected of Chronic Myelogenous Leukemia (CML) and Philadelphia-positive Acute 

Lymphoblastic Leukemia (ALL) who attended the haemato-oncology clinic for evaluation and tyrosine kinase 

inhibitor treatment. A purposive sampling technique was used. Based on the reported prevalence of BCR-ABL 

positivity in India, a sample size of 68 suspected patients was calculated at 95% confidence interval, 80% power, 

and 5% margin of error, using the standard formula for estimating a single proportion. During the actual study 

period, complete data of 66 patients on the BCR-ABL-suspected/positive master chart were available for final 

analysis. 

 

2.3 Sample Collection 

For BCR-ABL testing, 3 mL of whole blood was collected in an EDTA vacutainer. For HBV and HCV testing, 3 

mL of whole blood was collected in a clot-activator vacutainer. All samples were transported to the laboratory at 

2–8°C and processed within 24 hours of collection to prevent degradation of nucleic acids. Samples were 

centrifuged at 3000 rpm for 10 minutes, after which serum and plasma were aliquoted and stored at −80°C until 

further analysis. Nucleic acid (RNA/DNA) was extracted using standard spin-column based extraction kits, and 

extracted material was stored at −80°C for further use when required. 

 

2.4 Serological Analysis 

Serological screening was performed for HBV and HCV infection. HBsAg was detected using commercially 

available third-generation ELISA (Merilisa HBsAg, Meril Diagnostics) kits according to the manufacturer’s 

protocol. In brief, serum samples and controls were added to microtiter wells coated with anti-HBs antibodies, 

incubated at 37°C, washed to remove unbound material, and then treated with enzyme conjugate and substrate 

solution. The reaction was read at 450 nm and 630 nm using an Merilyzer (EIAQuant) and samples with 

absorbance above the cut-off value were considered positive. Anti-HCV antibodies were detected using third-

generation ELISA kits (Merilisa HCV, Meril Diagnostics) in which patient serum and controls were added to 

antigen-coated microplates, incubated and washed as per kit instructions, followed by addition of enzyme-labeled 

conjugate and substrate. Optical density was measured at 450 nm and 630 nm, and reactive samples were reported 

as anti-HCV antibody positive. 
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2.5 Molecular Testing 

RNA was isolated from whole blood for detection of the BCR-ABL fusion transcript by one-step real-time reverse 

transcriptase PCR (RT-PCR) by Bio-Rad RT-PCR, using a fluorescent probe-based assay targeting the p210, p190 

and p230 transcripts (FAM channel) along with the ABL1 housekeeping control gene (VIC channel). A sample 

was labelled BCR-ABL positive when the cycle threshold (Ct) value for the fusion transcript was below 42, along 

with a valid internal ABL1 control. 

Patients who tested positive for BCR-ABL were further tested for HBsAg (marker of Hepatitis B) and HCV RNA 

using kit-based real-time PCR assays with an internal control channel, following the manufacturer’s standard 

cycling protocol. Testing for HBV and HCV was repeated at baseline (before starting TKI) and then again during 

follow-up visits at intervals over the course of TKI treatment, so that changes in HBV/HCV status during therapy 

could be observed. 

 

2.6 Statistical Analysis 

Data collected from the case records and laboratory reports were entered into Microsoft Excel and analysed using 

descriptive statistics. Results were expressed as numbers and percentages, and were also represented using tables. 

 

2.7 Ethical Considerations 

The study was carried out after obtaining written informed consent from all participants (or their legal guardians, 

for minors), and patient identity was kept confidential throughout the study. 

 

3.0 RESULTS 

A total of 66 patients suspected of CML/ALL, who were being evaluated at the haemato-oncology clinic, were 

included in the final analysis. Their blood samples were tested for the BCR-ABL fusion gene, and those found 

positive were further followed up for HBV and HCV status during TKI treatment. 

 

3.1 BCR-ABL Positivity 

Of the 66 patients tested, 51 (77.3%) were found positive for the BCR-ABL fusion gene by real-time PCR, while 

15 (22.7%) were negative. 

 

Table 1: BCR-ABL PCR status among suspected patients (N = 66) 

BCR-ABL Status Number of Patients Percentage 

Positive 51 77.3% 

Negative 15 22.7% 

Total 66 100.0% 

 

3.2 Demographic Profile 

Among all 66 patients, 40 (60.6%) were male and 26 (39.4%) were female. The mean age of the whole group was 

44.2 years (median 44.5 years), with the youngest patient being 4 months old and the oldest being 88 years old. 

Among the 51 BCR-ABL positive patients, 31 (60.8%) were male and 20 (39.2%) were female, with a mean age 

of 45.5 years (range 4 months to 77 years). 

 

Table 2: Gender distribution according to BCR-ABL status 

Gender BCR-ABL Positive 

(n=51) 

BCR-ABL Negative 

(n=15) 

Total (n=66) 

Male 31 (60.8%) 9 (60.0%) 40 (60.6%) 

Female 20 (39.2%) 6 (40.0%) 26 (39.4%) 

 

Table 3: Age-wise distribution of BCR-ABL positive patients (n = 51) 

Age Group (years) Number of Patients Percentage 

0 – 9 2 3.9% 

10 – 19 2 3.9% 

20 – 29 7 13.7% 

30 – 39 5 9.8% 

40 – 49 13 25.5% 

50 – 59 7 13.7% 
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Age Group (years) Number of Patients Percentage 

60 – 69 9 17.6% 

70 – 79 6 11.8% 

Total 51 100.0% 

 

The largest number of BCR-ABL positive patients belonged to the 40-49 year age group (25.5%), followed by 

the 60-69 year age group (17.6%), showing that CML in this study population was most common in middle-aged 

and older adults, though children and young adults were also affected. 

 

3.3 Hepatitis B and Hepatitis C Status at Baseline (Before TKI Therapy) 

Before starting TKI treatment, all 51 BCR-ABL positive patients were screened for HBsAg and HCV. At this 

baseline testing, none of the patients (0%) were positive for HBV and HCV, neither by serology and by PCR. 

 

Table 4: Baseline HBsAg and HCV status of BCR-ABL positive patients before starting TKI therapy (n = 

51) 

Marker Positive, n (%) Negative, n (%) 

HbsAg Elisa 0 (0.0%) 51 (100.0%) 

HCV Elisa 0 (0.0%) 51 (100.0%) 

HBV PCR 0 (0.0%) 51 (100.0%) 

HCV PCR 0 (0.0%) 51 (100.0%) 

 

3.4 Hepatitis B and Hepatitis C Status During Follow-up on TKI Therapy 

All 51 BCR-ABL positive patients were started on TKI therapy and were re-tested for HbsAg and HCV at 

successive follow-up visits during treatment. 

 

Table 5: HBsAg and HCV positivity among BCR-ABL positive patients at successive follow-up visits 

during TKI therapy 

Visit Patients 

Tested 

HCV Positive, 

by ELISA n 

(%) 

HBsAg 

Positive, by 

ELISA n (%) 

HCV Positive, 

by PCR n (%) 

HBV Positive, 

by PCR n (%) 

1st (Baseline) 51 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

2nd Follow-up 50 2 (4.0%) 1 (2.0%) 2 (4.0%) 1 (2.0%) 

3rd Follow-up 46 2 (4.3%) 5 (10.9%) 2 (4.3%) 5 (10.9%) 

4th Follow-up 43 1 (2.3%) 5 (11.6%) 1 (2.3%) 5 (11.6%) 

 

It is important to note that these are point-prevalence figures at each visit, not new cases each time; the same 

patients who turned positive largely remained positive on subsequent testing. The fall in HCV positive numbers 

at the 4th visit (from 2 to 1) reflects fewer patients having reached that visit within the study period, not a true fall 

in infection. 

 

3.5 Cumulative HBV/HCV Positivity Among BCR-ABL Positive Patients 

When the entire follow-up period was considered together, 2 out of 51 BCR-ABL positive patients (3.92%) were 

positive for HCV at some point, and 5 out of 51 (9.80%) were positive for HBsAg at some point. No patient 

showed both HBV and HCV positivity together (0% dual infection). Taking either HBV or HCV positivity 

together, a total of 7 out of 51 BCR-ABL positive patients (13.73%) showed evidence of infection with one of the 

two viruses during the course of the study. 

Of the 2 HCV positive patients, one was positive at the 2nd follow-up and 3rd follow-up visit before becoming 

negative on the 4th visit, while the second patient was HCV-negative at baseline and turned positive for the first 

time during TKI therapy (from the 2nd follow-up visit onward). All 5 patients who were positive for HBsAg were 

negative at baseline and turned positive for the first time only after starting TKI treatment, and all of them 

remained persistently HBsAg positive on every subsequent visit until the end of their follow-up. 
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Table 6: Cumulative (ever-positive) HBV and HCV status among BCR-ABL positive patients on TKI 

therapy (n = 51) 

Status Number of Patients Percentage 

HCV positive (ever) 2 3.92% 

HBsAg positive (ever) 5 9.80% 

Both HCV and HBsAg positive 0 0.0% 

Either HCV or HBsAg positive 7 13.73% 

Newly positive only after starting TKI 

(seroconversion) 

6 11.76% 

 

3.6 Comparison with BCR-ABL Negative Patients 

Among the 15 patients who tested negative for the BCR-ABL fusion gene and were therefore not started on TKI 

therapy, HBsAg and HCV tests were negative in all patients. 

 

3.7 Gender Distribution of HBV/HCV Positive Cases 

Among the 7 BCR-ABL positive patients who showed HBV or HCV positivity, 5 were female and 2 were male. 

Of the 5 HBsAg positive patients, 4 were female and 1 was male. Of the 2 HCV positive patients, one was male 

and one was female. 

 

4.0 DISCUSSION 

In this observational study from a tertiary care hospital in Jaipur, Rajasthan, 77.3% of patients suspected of 

CML/ALL were confirmed positive for the BCR-ABL fusion gene by real-time PCR. This high positivity rate is 

expected because the sample was purposively drawn from patients already referred to a haemato-oncology clinic 

with clinical or haematological suspicion of CML, rather than from the general population; population-based 

Indian studies have reported the overall annual incidence of CML to be much lower, in the range of 0.71 to 2.2 

per 100,000 in males and 0.53 to 1.6 per 100,000 in females.18 Indian series have also shown that the fusion gene, 

most often in its p210 form, is present in the large majority of confirmed CML cases.19 The male preponderance 

observed in this study (60.8% male among BCR-ABL positive patients, ratio close to 1.5:1) is consistent with 

previous Indian data, where CML has repeatedly been reported to show a male predominance of about 1.3 to 1.4 

to 1.20 The mean age of BCR-ABL positive patients in this study (45.5 years) was also close to the mean age of 

44.7 years reported in a North-West Punjab study on the demographic profile of CML patients.21 Children and 

young adults were also present in our group, the youngest being an infant of four months; CML in adolescents 

and young adults is uncommon but has been well described from Indian tertiary care centres.22 

The main focus of this study, however, was the status of Hepatitis B and Hepatitis C infection in these BCR-ABL 

positive patients during TKI therapy. At baseline, before starting TKI, HBsAg and HCV positivity was nil 

(0.00%), broadly comparable with community and hospital-based Indian seroprevalence figures for HCV, which 

have generally ranged between about 1% and 5% across different regions of the country.7,23,24,25,26,27 This baseline 

picture is reassuring and reflects the effectiveness of routine pre-treatment screening in excluding patients with 

already active infection, as recommended in the study protocol. 

What stands out in this study is the pattern seen during follow-up. Five of the seven BCR-ABL positive patients 

who eventually tested positive for HBV or HCV were negative at baseline and turned positive only after TKI 

treatment had begun, giving a cumulative HBsAg positivity of 9.80% and an overall HBV-or-HCV positivity of 

13.73% among treated patients. This figure is markedly higher than HBsAg prevalence figures reported from 

general hospital populations in India, such as 0.87% from a Rajasthan hospital-based study,28 2.8% from a 

Dehradun tertiary-care study,7 3.71% from a five-year hospital-based study in Central India,26 and 1.91% from a 

North Indian surgical population.27 It is, however, close to the 8% HBsAg positivity rate reported specifically 

among cancer patients in a Kashmir-based study, cited in the Indian National Association for the Study of the 

Liver (INASL) guidelines, which also note that HBV prevalence tends to be highest among patients with 

haematological malignancies compared with other cancers or the general population.6 This comparison supports 

the idea that CML patients on long-term TKI therapy may carry a meaningfully higher risk of new HBV positivity 

than the general Indian population, in keeping with international literature describing TKI-associated HBV 

reactivation in CML patients treated with imatinib and nilotinib.9,10,11,12,29 

The pooled global reactivation rate for HBV during chemotherapy in patients with haematological malignancies 

has been reported at around 9–10% in large meta-analyses, and the INASL guidelines specifically classify tyrosine 

kinase inhibitors among the drug classes carrying a relevant risk of HBV reactivation, warranting screening and 

monitoring before and during therapy.6 The 9.80% HBsAg positivity observed among TKI-treated patients in the 

present study sits well within this expected range, and reinforces the recommendation that BCR-ABL positive 

patients should be screened for HBsAg not only before starting TKI therapy, but also monitored periodically 

during the course of treatment, as reactivation may take many months to appear, as also seen in this study where 

positivity first emerged at the 2nd and 3rd follow-up visits rather than at baseline. 
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The overall HCV positivity of 3.92% observed among BCR-ABL positive patients in this study is comparable to, 

or slightly higher than, several Indian regional seroprevalence studies, including 2.3% from a tertiary hospital in 

western Uttar Pradesh,23 2.02% from a tribal population study in Andhra Pradesh,24 and 1.05–1.91% from 

hospital-based screening studies in central and northern India.26,27 One striking finding was a new (incident) case 

of HCV positivity that appeared only after TKI therapy had begun. This observation is biologically interesting in 

light of laboratory research showing that the ABL kinase family, the same molecular target of TKIs used in CML, 

plays a role in HCV cell entry and viral particle assembly.15,16 While imatinib and dasatinib have been shown in 

vitro to reduce HCV entry into liver cells,15 the overall effect of long-term TKI-related immune modulation on 

HCV acquisition or reactivation in real patients remains complex and is not yet fully understood, and hepatitis C 

reactivation during targeted anticancer therapy has been reported in other cancer settings as well.17 

In the present study each BCR-ABL positive patient was tested by both ELISA and real-time PCR at every visit, 

and the two methods gave the same answer on every instance. This complete agreement deserves comment, 

because serology and PCR do not always point in the same direction. A large population-based survey from north-

west Russia, covering St Petersburg and the surrounding Leningrad region, tested 6,773 apparently healthy 

volunteers by both approaches and reported HBV DNA in 1.7% of them. Only about two out of every three of 

these DNA-positive people also carried HBsAg. The remainder, forming 0.7% of the whole group, had virus 

circulating in the blood while their HBsAg test stayed negative — a situation described as occult hepatitis B 

infection. Cases of this kind made up close to 38% of all the ongoing HBV infections found in that survey, which 

is a reminder that screening based on HBsAg alone can miss a sizeable part of the true infection load.30 

This point carries direct practical value for CML patients. HBsAg is usually the only hepatitis B test performed 

before a tyrosine kinase inhibitor is started, so a patient carrying an occult infection can easily be recorded as 

uninfected at the start of treatment. If HBsAg later becomes detectable during therapy, the change may be read as 

a new infection when it was in fact a hidden infection that woke up under drug-related immune suppression. 

Occult carriers are known to be at risk of reactivation when they are given chemotherapy or targeted anticancer 

drugs.6,13,30 In our patients this concern is reduced, because the baseline samples were negative not only by ELISA 

but also by a nucleic-acid test; this lowers, though it cannot completely rule out, the possibility that hidden virus 

was already present before treatment started. 

The same survey also reported that people with a history of surgery or blood transfusion were roughly eight times 

more likely to carry occult HBV, and that many infected volunteers had no idea of their status, since HBsAg was 

picked up in a small but definite share of those who firmly denied ever having had hepatitis.30 Patients with chronic 

myeloid leukaemia undergo repeated venepuncture, bone marrow sampling and, at times, transfusion, so a 

comparable route of exposure is plausible in our setting. This supports the practice of testing every patient in the 

laboratory rather than depending on what the patient recalls or reports. 

For hepatitis C, that survey revealed the opposite kind of gap, only about 15% of the volunteers who carried anti-

HCV antibodies actually had HCV RNA in their blood.30 Antibody positivity therefore often reflects an old 

infection that has either cleared by itself or been cured, and on its own it does not prove that the virus is still active. 

In the present study both anti-HCV reactive patients were also positive for HCV RNA, which points towards 

genuine ongoing infection rather than past exposure. This strengthens the case for confirming every antibody-

reactive result by PCR in a cancer patient before any decision is taken about antiviral treatment or a change in the 

anticancer regimen.17,30 

No patient in this study showed dual infection with both HBV and HCV, which is in agreement with several 

Indian studies reporting very low rates of HBV-HCV co-infection in hospital and community populations, 

generally below 0.2%.7,26,27 A study among a tribal population in Andhra Pradesh similarly found no cases of dual 

infection despite testing for both viruses.24 This suggests that HBV and HCV largely behave as separate, 

independent risks in this population rather than occurring together. 

Notably, none of the 15 BCR-ABL negative patients, who were not started on TKI therapy, showed any HBV or 

HCV positivity during their period of follow-up. Although the number of negative patients and their duration of 

follow-up were both smaller than in the BCR-ABL positive group, this comparison lends some support to the idea 

that the positivity observed in the BCR-ABL positive, TKI-treated group is linked to the disease and its treatment 

rather than being a general feature of the referral population. 

One patient in the BCR-ABL positive group died during follow-up. HBV reactivation in patients with 

haematological malignancies who are not receiving antiviral prophylaxis has been associated with significant 

morbidity, including liver failure in around a quarter of such patients internationally, and has been linked with 

elevated mortality in some large registry-based studies.29 

Taken together, the findings of this study support existing recommendations, both international and from Indian 

bodies such as INASL, that HBsAg and anti-HCV screening should be performed before starting kinase-inhibitor 

therapy in CML, and that periodic monitoring should continue during treatment, since reactivation or new 

infection may not be apparent at the time of diagnosis and may only emerge several months into therapy.6 

 

5.0 CONCLUSION 

In this study from a tertiary care center in Jaipur, Rajasthan, the BCR-ABL fusion gene was detected in 77.3% of 

patients suspected of CML/ALL by real-time PCR. Among BCR-ABL positive patients started on tyrosine kinase 

inhibitor therapy, HBsAg positivity was observed in 9.80% and HCV positivity in 3.92% of patients over the 
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course of follow-up, with most of these cases appearing only after TKI treatment had begun, rather than being 

present at baseline. These figures are higher than most general population and hospital-based Hepatitis B and C 

prevalence figures reported from India, suggesting that CML patients on long-term TKI therapy may be at greater 

risk of new hepatitis virus positivity than the general population. Because serological tests and nucleic-acid tests 

can disagree, and because HBsAg-negative but DNA-positive infection is now well documented in population 

studies, screening that combines both approaches gives a more truthful picture than serology alone. These findings 

support the value of screening all CML patients for HBV and HCV before starting TKI therapy, and continuing 

periodic monitoring throughout the course of treatment, so that reactivation or new infection can be picked up and 

managed early, protecting both liver health and the success of cancer treatment. 
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