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ABSTRACT 

Aim: The aim of the present study was to find out the correlation between regulatory T cell 

(CD4) expression and viral load in Hepatitis B infection. 

Methods: The Hospital-based, observational study was conducted in the Department of 

Medicine, Assam Medical College for the period of one year (July 2018 to June 2019). The study 

was conducted on 63 patients fulfilling the inclusion criteria attending the outpatient Department 

or admitted in the Department of Medicine, Assam Medical College, and Hospital during the 

study period.  

Results: In the present study, the maximum cases were in the age group between 30-39 years. 

Among the study population, 69.84% patient were male and 30.16% were female. The incidence 

of Hepatitis B infection was more common (80.95%) in married than the unmarried (19.05%). In 

the majority (90.48%) of patients, the onset of symptoms was insidious. A total of 34.95% of 

patients were incidentally detected with Hepatitis B infection. Out of 63 cases, 5 cases were 

acute hepatitis B (AHB) and the remaining 58 cases were in chronic hepatitis B (CHB). Among 

the chronic stage, 14 cases were HBeAg positive and 44 cases were HBeAg negative. Overall, a 

positive correlation was found between Hepatitis B DNA load and Regulatory T cell (Tregs) 

expression. 

Conclusion: Regulatory T cells (Tregs) have attracted a great deal of attention over the past few 

years as a consequence of their ability to suppress CD4 and CD8 effector T-cell responses. The 

immune regulation of Tregs is complicated, and the mechanisms of suppression of antiviral 

immune responses are not yet very clear. It has been suggested that Tregs may have evolved to 

prevent immunopathological damage but also contribute to viral persistence. Our findings 

demonstrated that there is a positive correlation between Tregs (CD4+CD25+FXP3+) and 
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Hepatitis B DNA load. This result indicates that modulation of CD4+ CD25+ Tregs might be 

one potential therapeutic strategy for the treatment of Chronic Hepatitis B infection. 

Keywords: Hepatitis B infection, T cell (CD4) expression, viral load 

 

INTRODUCTION 

The hepatitis B virus (HBV) specifically infects hepatocytes, leading to acute or persistent liver 

infection. The majority of infected adults can resolve the infection, but 5–10% develop chronic 

hepatitis, which can lead to cirrhosis, hepatocellular carcinoma (HCC) and death.
1
 Current 

therapy consists of suppression of viral replication by lifelong use of nucleos(t)ide analogues 

(NA) which reduces, but does not abrogate HCC risk. The viral HBV genome is formed as 

covalently closed circular DNA (cccDNA) which encodes for: three forms of the HBV surface 

antigen (HBsAg), the viral capsid-forming core (HBcAg) and its secreted form called the e 

antigen (HBeAg), viral polymerase and the non-structural X protein. In addition to complete 

viral particles, large amounts of HBeAg and HBsAg are secreted by infected hepatocytes, 

presumably as a decoy for the immune system.
2
 

Chronic hepatitis B (CHB) is a common and serious infectious disease of the liver caused by the 

hepatitis B virus (HBV). About 350 million patients world-wide are chronically infected and 

become HBV carriers. Current antiviral therapy options include interferon (IFN)-c and 

nucleotide analogues, but the problems of drug resistance and severe side effects have not yet 

been resolved. It is therefore of great interest to identify and establish alternative approaches. 

During HBV infection, the host immune responses, particularly the cellular immune response, 

mediate clearance of HBV infection,
3
 although the exact mechanisms remain unclear. 

Unfortunately, the patient often exhibits impairment of HBV-specific T-cell activity during 

chronic HBV infection.
4
 

The Regulatory T cells (Tregs) formerly known as suppressor T cells are a subpopulation of T 

CELLS that modulate the immune system, maintains tolerance to self-antigen and prevent 

autoimmune disease. Tregs are immunosuppressive and generally suppress or downregulate the 

induction and proliferation of effector T cells.
5
 Tregs express the biomarkers CD4, FOXP3, and 

CD25 and are thought to be derived from the same lineage as naïve CD4 CELLS.
6
 CD4+ 

Foxp3+ CD25 (high) regulatory T cells have been called "naturally occurring" regulatory T 

cells
7
 to distinguish them from "suppressor" T cell populations that are generated in vitro. 

Sakaguchi et al. were the first to identify a population of CD4+ T cells that showed high levels of 

expression of interleukin (IL)-2Ra (CD25) and that prevented autoimmunity in a murine model.
8
 

The aim of the present study was to find out the correlation between regulatory T cell (CD4) 

expression and viral load in Hepatitis B infection. 

 

MATERIALS AND METHODS 

The Hospital-based, observational study was conducted in the Department of Medicine, Assam 

Medical College for the period of one year (July 2018 to June 2019). The study was conducted 

on 63 patients fulfilling the inclusion criteria attending the outpatient Department or admitted in 
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the Department of Medicine, Assam Medical College, and Hospital during the study period. 

HBV infected patients, 13 years and above, attending Department of Medicine Assam Medical 

College and Hospital, during the period of one year were taken up for the study. 

INCLUSION CRITERIA: HBsAg positive patients aged 13 years and above attending Out 

Patient Department of Medicine/and/or were admitted in Medicine ward, Assam Medical 

College and Hospital. 

EXCLUSION CRITERIA:All patients who are HBsAg negative. All patients who refuse to give 

consent to be a part of the study population. 

METHODS OF COLLECTION OF DATA:  

Data were collected from patients attending the Department of Medicine, Assam Medical 

College & Hospital. Patients were selected according to inclusion and exclusion criteria 

mentioned above. For each patient, the following data were collected: Age, Sex, ultrasound 

whole abdomen, LFT, Complete Blood Counts, ESR, Prothrombin Time, International 

Normalised Ratio in a specially designed proforma. 

METHODOLOGY:  

All laboratory procedures were performed at Assam Medical College and ICMR, Dibrugarh. 

Patients were identified as the case by detection of HBsAg. After blood collection from each 

patient, the following tests including ALT, AST, Prothrombin time, bilirubin fraction, serum 

protein fraction and Complete Blood Count was carried out. Epidemiological data, clinical data 

(patient age, gender, body mass index [body weight in kg/height in meters]), and biochemical 

parameters were obtained. 

Work Plan: 

Data were abstracted from the medical records of participants regarding the date of diagnosis, the 

individual's HBV markers, including HBV surface antigen (HBsAg), IgM HBc, HBeAg, and the 

individual's sex and age at diagnosis. At the time of recruitment, each study subject was 

personally interviewed to ascertain the information on sociodemographic characteristics, 

lifestyle, and ethnicity, lifetime history alcohol consumption, dietary factors, and personal and 

family history of various chronic diseases followed by clinical examination. 

STATISTICAL ANALYSIS:  

The data recorded on predesigned and pretested proforma was tabulated and a master chart was 

prepared. All statistical data are presented in terms of proportions, percentages, and ratios. 

Spearman Rank Correlation was applied to correlate Regulatory T Cells (Tregs) value and HBV 

DNA viral titres. p-values less than 0.05 were considered statistically significant. HBV DNA 

LOAD value was converted into LOG value for better interpretation of results. Microsoft Word 

and Excel were used to generate graphs and tables. 
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RESULTS 

Table 1: Patient characteristics 

AGE GROUP  

 (in years) 

NUMBER  

 (n) 

PERCENTAGE  

 (%) 

<20 3 4.76 

20–29 13 20.63 

30–39 15 23.81 

40–49 13 20.63 

50–59 9 14.29 

60–69 7 11.11 

 70 3 4.76 

Mean ± S.D. 41.41 ± 15.46 years 

SEX 

Male 44 69.84 

Female 19 30.16 

MARITAL STATUS 

Married 51 80.95 

Unmarried 12 19.05 

MODE 

Insidious 57 90.48 

Acute 6 9.52 

In the present study, the maximum cases were in the age group between 30-39 years. Among the 

study population, 69.84% patient were male and 30.16% were female. The incidence of Hepatitis 

B infection was more common (80.95%) in married than the unmarried (19.05%). In the majority 

(90.48%) of patients, the onset of symptoms was insidious. 
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Table 2: Incidental Finding 

INCIDENTAL FINDING 
NUMBER  

 (n = 63) 

PERCENTA

GE  

 (%) 

Trauma 4 6.35 

Diabetic Chronic Kidney Disease 4 6.35 

Pregnancy 4 6.35 

Chronic Obstructive Airway 

Disease 1 1.59 

Mass in the Oral Cavity 1 1.59 

Antral Polyp 1 1.59 

Pleural Effusion 1 1.59 

Routine Checkup 1 1.59 

Carcinoma Ovary 1 1.59 

Coronary Artery Disease 1 1.59 

Pott's Spine 1 1.59 

Disseminated Koch's 1 1.59 

Thyroid Swelling 1 1.59 

TOTAL 22 34.95 

A total of 34.95% of patients were incidentally detected with Hepatitis B infection. 

Table 3: Stages of Hepatitis B 

STAGE 
NUMBER  

 (n = 63) 

PERCENTA

GE  

 (%) 

CHB HBeAg+ 14 22.22 

CHB HBeAg– 44 69.84 

AHB 5 7.94 

Out of 63 cases, 5 cases were acute hepatitis B (AHB) and the remaining 58 cases were in 

chronic hepatitis B (CHB). Among the chronic stage, 14 cases were HBeAg positive and 44 

cases were HBeAg negative. 
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Table 4: Correlation between HBV DNA load and Tregs Expression 

 

SPEARMAN 

RANK 

CORRELATIO

N 

rho 

p-value 

Overall 0.732368 <0.001 

CHB HBeAg+ 0.34179 0.23167 

CHB HBeAg– 0.73042 <0.001 

AHB 0.1025978 0.869598 

Overall, a positive correlation was found between Hepatitis B DNA load and Regulatory T cell 

(Tregs) expression. 

 

 

DISCUSSION 

Hepatitis B virus (HBV) infection leads to a wide variety of clinical manifestations ranging from 

acute self limited illness to different forms of chronic infection progressing to liver failure as 

well as hepatocellular carcinoma in some patients. India is known to be the largest pool of HBV 

carriers in the world next to China. There are 43 million estimated HBV carriers in India.
9
 One-

third of the patients with acute hepatitis and two-thirds of cases with chronic liver disease and 

hepatocellular carcinoma in India are due to HBV infection. HBV infection in India is a public 

health problem and its importance for morbidity and mortality has not been substantiated.
10

 HBV 

has four genes: S, P, C, and X. The S gene codes for the major envelope protein (HBsAg). The 

largest gene is P. It codes for DNA polymerase. The C gene codes for HBeAg and HBcAg. The 

C gene has a core and a precore region. If the translation is initiated in the precore region, the 

protein product is HBeAg. If translation is initiated at the core region, HBcAg is the protein 

product. HBeAg is a marker of HBV replication and infectivity. The X gene codes for HBxAg, 

which may be involved in carcinogenesis. 

In the present study, the maximum cases were in the age group between 30-39 years. In a study 

by Zhang et al
11

, the median age was 49.±12.9 years.  In a study by G. Peng et al
12

, 63.3% study 

population were male and 36.7% were female. Among the study population, 69.84% patient 

were male and 30.16% were female. The incidence of Hepatitis B infection was more common 

(80.95%) in married than the unmarried (19.05%). In the majority (90.48%) of patients, the onset 

of symptoms was insidious. A total of 34.95% of patients were incidentally detected with 

Hepatitis B infection.  

Among chronic Hepatitis B patients, the correlation was significant for HBeAg negative but it 

was insignificant for HBeAg positive patients. This result was contrary to the finding by Peng et 
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al.
12

 This may be due to the very small number of HBeAg positive patients in this study and 

that’s too were on antiviral therapy which downregulates the Tregs expression during chronic 

Hepatitis B infection as shown in the study by N. Trehanpati and A.K Vyas
13

 and also by Peng et 

al.
12

 The statistically more significant correlation in Chronic Hepatitis B infection with HBeAg 

negative was might be due to large the proportion of the study population. Though, this group of 

study the population were HBeAg negative but their DNA load were high which might due to a 

mutation in the Hepatitis B virus. 

Out of 63 cases, 5 cases were acute hepatitis B (AHB) and the remaining 58 cases were in 

chronic hepatitis B (CHB). Among the chronic stage, 14 cases were HBeAg positive and 44 

cases were HBeAg negative. Overall, a positive correlation was found between Hepatitis B DNA 

load and Regulatory T cell (Tregs) expression. The regulation of CD4+ CD25+ Tregs is mostly 

nonspecific
14

 while preferential inhibition of the HBV antigen- specific T-cell response has been 

reported in some cases.
15,16

 In HCV- and HIV-infected subjects, Tregs may contribute to the 

persistence of infection by inhibiting HIV- or HCV-specific T-cell responses.
14,17

 

CONCLUSION 

Regulatory T cells (Tregs) have attracted a great deal of attention over the past few years as a 

consequence of their ability to suppress CD4 and CD8 effector T-cell responses. The immune 

regulation of Tregs is complicated, and the mechanisms of suppression of antiviral immune 

responses are not yet very clear. It has been suggested that Tregs may have evolved to prevent 

immunopathological damage but also contribute to viral persistence. Our findings demonstrated 

that there is a positive correlation between Tregs (CD4+CD25+FXP3+) and Hepatitis B DNA 

load. This result indicates that modulation of CD4+ CD25+ Tregs might be one potential 

therapeutic strategy for the treatment of Chronic Hepatitis B infection. 

 

REFERENCES 

1. Lampertico P, Agarwal K, Berg T, Buti M, Janssen HL, Papatheodoridis G, Zoulim F, 

Tacke F. EASL 2017 Clinical Practice Guidelines on the management of hepatitis B virus 

infection. Journal of hepatology. 2017 Aug 1;67(2):370-98. 

2. Revill PA, Chisari FV, Block JM, Dandri M, Gehring AJ, Guo H, Hu J, Kramvis A, 

Lampertico P, Janssen HL, Levrero M. A global scientific strategy to cure hepatitis B. 

The lancet Gastroenterology & hepatology. 2019 Jul 1;4(7):545-58. 

3. Maini MK, Boni C, Ogg GS, King AS, Reignat S, Lee CK, Larrubia JR, Webster GJ, 

McMichael AJ, Ferrari C, Williams R. Direct ex vivo analysis of hepatitis B virus-

specific CD8+ T cells associated with the control of infection. Gastroenterology. 1999 

Dec 1;117(6):1386-96. 

4. Webster GJ, Reignat S, Brown D, Ogg GS, Jones L, Seneviratne SL, Williams R, 

Dusheiko G, Bertoletti A. Longitudinal analysis of CD8+ T cells specific for structural 

and nonstructural hepatitis B virus proteins in patients with chronic hepatitis B: 

implications for immunotherapy. Journal of virology. 2004 Jun 1;78(11):5707-19. 



VOL 14, ISSUE 11 ,2023 

 

ISSN:0975 -3583,0976-2833 

 

1816 
 

5. Bettelli E, Carrier Y, Gao W, Korn T, Strom TB, Oukka M, Weiner HL, Kuchroo VK. 

Reciprocal developmental pathways for the generation of pathogenic effector TH17 and 

regulatory T cells. Nature. 2006 May 11;441(7090):235-8. 

6. Curiel TJ. Tregs and rethinking cancer immunotherapy. The Journal of clinical 

investigation. 2007 May 1;117(5):1167-74. 

7. Schmetterer KG, Neunkirchner A, Pickl WF. Naturally occurring regulatory T cells: 

markers, mechanisms, and manipulation. The FASEB Journal. 2012 Jun;26(6):2253-76. 

8. Sakaguchi S, Sakaguchi N, Asano M, Itoh M, Toda M. Immunologic self-tolerance 

maintained by activated T cells expressing IL-2 receptor alpha-chains (CD25). 

Breakdown of a single mechanism of self-tolerance causes various autoimmune diseases. 

Journal of immunology (Baltimore, Md.: 1950). 1995 Aug 1;155(3):1151-64. 

9. Konstantinou D, Deutsch M. The spectrum of HBV/HCV coinfection: epidemiology, 

clinical characteristics, viralinteractions and management. Annals of gastroenterology: 

quarterly publication of the Hellenic Society of Gastroenterology. 2015 Apr;28(2):221. 

10. S.K acharya. Epidemiology of hepatocellular carcinoma in India. j.clin.exp.hepatol. 

2014;4:27–33. 

11. Zhang HH, Mei MH, Fei R, Liu F, Wang JH, Liao WJ, Qin LL, Wei L, Chen HS. 

Regulatory T cells in chronic hepatitis B patients affect the immunopathogenesis of 

hepatocellular carcinoma by suppressing the anti‐tumour immune responses. Journal of 

viral hepatitis. 2010 Mar;17:34-43. 

12. Peng G, Li S, Wu W, Sun Z, Chen Y, Chen Z. Circulating CD4+ CD25+ regulatory T 

cells correlate with chronic hepatitis B infection. Immunology. 2008 Jan;123(1):57-65. 

13. Trehanpati N, Vyas AK. Immune regulation by T regulatory cells in hepatitis B virus‐

related inflammation and cancer. Scandinavian journal of immunology. 2017 

Mar;85(3):175-81. 

14. Thornton AM, Shevach EM. Suppressor effector function of CD4+ CD25+ 

immunoregulatory T cells is antigen nonspecific. The Journal of Immunology. 2000 Jan 

1;164(1):183-90. 

15. Stoop JN, van der Molen RG, Baan CC, van der Laan LJ, Kuipers EJ, Kusters JG, 

Janssen HL. Regulatory T cells contribute to the impaired immune response in patients 

with chronic hepatitis B virus infection. Hepatology. 2005 Apr;41(4):771-8. 

16. Xu D, Fu J, Jin L, Zhang H, Zhou C, Zou Z, Zhao JM, Zhang B, Shi M, Ding X, Tang Z. 

Circulating and liver resident CD4+ CD25+ regulatory T cells actively influence the 

antiviral immune response and disease progression in patients with hepatitis B. The 

Journal of Immunology. 2006 Jul 1;177(1):739-47. 

17. Boettler T, Spangenberg HC,  eumann- aefelin C   anther     r ani S   errari C   lum 

    von  ei s cker    Thimme  . T cells with a CD4+ CD  + regulatory phenotype 

suppress in vitro proliferation of virus-specific CD8+ T cells during chronic hepatitis C 

virus infection. Journal of virology. 2005 Jun 15;79(12):7860-7. 

 


