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Abstract 

Background: Hepatitis B virus (HBV) infection is a major global health problem leading to severe liver 

diseases such as cirrhosis and hepatocellular carcinoma. Tenofovir Disoproxil Fumarate (TDF) is an orally 

bioavailable prodrug of Tenofovir. This study aimed to evaluate the efficacy and safety of long-term TDF 

therapy in Egyptian Chronic Hepatitis B patients, Objective: Assessment of effectiveness and safety of TDF 

therapy in Egyptian HBV patients. Materials and Methods: HBV was confirmed by detection of both HBsAg 

and HBV DNA. All patients were given antiviral drug (300 mg TDF, oral, once a day for 3 months). Results: 

Before treatment; HBV Patients showed significant elevation in Ferritin, Albumin, S. Creatinine, AST, ALT, 

PO4, INR, and PT compared to the healthy volunteers’ group. Additionally showed a decrease in AFP, DB, 

TB, PC, PLT, and WBCs again in comparison to the control group. After receiving HBV TDF, the same group 

of patients showed a significant increase in Ferritin, S. Creatinine, TB, PC, WBCs, and Hb% and a significant 

decrease in PO4, Albumin, INR, and PT compared to pre-treatment conditions. Conclusion: we show clear 

benefits of TDF therapy in ethnically diverse CHB populations, even among patients with only mild/moderate 

liver disease at baseline. 
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Introduction 

With an estimated global incidence of 500,000–

1.2 million people die every year because of diseases 

attributable to chronic HBV infection such as liver 

failure and hepatocellular carcinoma (HCC) and 

approximately 2 billion people worldwide have been 

exposed to HBV infection and 350 million people 

have chronic HBV infection Hence HBV infection 

becomes a major global public health problem [1]. 

The ninth leading cause of death is HBV [2]. HBV 

infection remains common despite the presence of 

HBV vaccine. In susceptible individuals, primary 

HBV infection can be either symptomatic or 

asymptomatic [3]. It was originally called serum 

hepatitis [4]. HBV, which affects the liver, causes 

both acute and chronic infections. During the initial 

infection, many people have no symptoms whereas 

others develop a rapid onset of sickness with 

vomiting, tiredness, mucus membrane and yellowish 

skin, dark urine, and abdominal pain [5]. The period 
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of incubation for the symptoms to begin takes 3 to 6 

months in 15 to 25% of those with chronic disease 

these complications may result in death [6]. HBV is 

a partly double-stranded DNA virus that has 10 

genotypes and more than 30 subtypes [7]. Less than 

10% of people at least five years old when infected 

and 90% of those contaminated around the time of 

conception develop CHB [2]. The prevalence of 

HBV in Egypt was 1.4%, with low rates of HBV-

HCV co-infection although an exceptionally high 

prevalence of hepatitis C virus (HCV) nationwide 

[8]. The virus is also transmitted by exposure to 

contaminated blood or body fluids. By holding 

hands, sharing eating, utensils, kissing, hugging, 

coughing, sneezing, or breastfeeding, HBV cannot 

be spread [9]. The most common modes of 

transmission of HBV are perinatal, percutaneous, 

and sexual routes [2]. 

In areas where the disease is common, infection 

during the time of birth or from contact with other 

people's blood during childhood is the most frequent 

method by which HBV can be acquired but in the 

areas where the disease is rare, intravenous drug use, 

sexual intercourse, infectious blood and body fluid 

are the most frequent routes of infection [2]. 

Treatment for acute HBV infection is generally 

supportive. However, there is antiviral therapy for 

chronic hepatitis B but these antiviral treatments do 

not eradicate HBV although it does not completely 

remove the virus. The goal of chronic HBV infection 

treatment is to lower the risk of chronic liver disease 

(CLD) by suppressing HBV replication in the liver 

for a long time. Antiviral therapy given for a long 

time has been proven to reduce up to 50% of the risk 

of disease progression and the development of HCC 

[10]. The therapeutic goals of current antiviral 

treatment are mainly virologic and biochemical 

responses related to the improvement of clinical 

outcomes [11]. 

TDF a nucleotide reverse transcriptase inhibitor is a 

highly effective agent in the treatment of HBV and 

is considered by some clinicians to be a first-line 

antiviral agent due to the lack of any documented 

resistance to the drug and its ability to reverse liver 

fibrosis [12, 13]. 

Materials and methods 

Study design: 

This study is a pre-treatment, post-treatment 

study, and control case study, including 71 HBV 

patients (53 males and 18 females) (aged 21 to 69 

years, mean age 39.06±10.54) and this study 

included 71 healthy volunteers group age-matched 

(32 males and 39 females). Patients were recruited 

from the internal medicine department, of Malawi 

General Hospital, Minia, Egypt during the period 

from March to June 2020. 

Ethical approval:  

The study's protocol was approved by the Chemistry 

Department, Faculty of Science, Minia University, 

and by the Committee of "The Research Ethics 

Committee (P. No. HV 23/2020)". 

Inclusion criteria included none of the patients had a 

history of habitual alcohol consumption or 

hepatocellular carcinoma. Moreover, all individuals 

were positive for HBsAg. All patients were negative 

test for anti-HIV antibodies. Exclusion criteria 

included patients with HCV infection.  

Measurement of serum biomarkers 

Blood samples were collected from all patients by 

vein puncture and a part of the blood was treated 

immediately with EDTA-K2 for Complete Blood 

Count, another part of the blood was immediately 

with sodium citrate for coagulation profile 

(prothrombin time, prothrombin concentration, and 

INR). The serum was separated from the rest of the 

blood samples by centrifugation at 3000 rpm for 5 

min and frozen at −80°C until their analysis. 

All serum samples were tested for HBsAg using the 

third-generation enzyme-linked immunosorbent 

assay (ELISA) testing (Murex HBsAg Version 3, 

DiaSorin, UK). Results were read using (Human 

Reader) universal micro-plate reader, (Human 

Instruments). All positive samples were retested 

using the same method (Double ELISA). 
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Serum was processed for the biochemical analysis of 

Albumin, Bilirubin (Direct and Total), Phosphorus 

(PO4), Creatinine, Glucose, Aspartate 

aminotransferase (AST), and Alanine 

aminotransferase (ALT) (Automated photometer, 

StarDust MC 15, Germany). CBC is detected 

automatically by the Blood Cell Counter (Swelab, 

Sweden). Coagulation factors were detected by 

semi-automated with a PT kit (Stago) (Huma clot, 

Germany) according to the manufacturer’s 

instructions Serum was processed for the 

chemiluminescence immunoassay of HBeAg, HCV, 

HIV, AFP, and Ferritin (Roche, Germany) by Cobas 

e 41(Germany) according to the manufacture 

instructions: Sandwich principle. HBV DNA was 

analyzed automatically by Qiagen Qiasymophony 

(DNA Extraction) and Rotorgene (DNA Detection). 

Statistical analysis  

All statistical analyses were done by a Statistical 

Package for Social Science (IBM SPSS) version 20 

for Microsoft Windows and considered statistically 

significant at a two-sided P < 0.05. Numerical data 

were expressed as mean ± SD. When comparing the 

control group and pre-treatment patients group. We 

use an independent t-test. Additionally, when 

compared between the pre-treatment group and the 

post-treatment patients’ group. We use paired t-test. 

Result 

Detailed clinical data of all studied groups are shown 

in Table (1). 

As shown in Table (2) and Figure (1), the value 

of the tumor marker (AFP) was significantly 

decreased (P<0.05) in the pre-treatment group 

compared to the control group and also decreased in 

post-treatment group compared to pre-treatment 

group. Additionally, the level of ferritin (as a marker 

of inflammation) was very highly significant (P 

<0.001) in the pre-treatment group compared to the 

control group and in post-treatment very highly 

significantly (P<0.001) compared to pre-treatment 

group as shown in table (3) and figure (2). 

The values of the functional liver enzymes (AST 

and ALT) were significantly (P <0.05) higher in the 

pre-treatment and post-treatment group compared to 

the control group. However, the value of AST in the 

post-treatment group was significantly decreased 

compared to the pre-treatment group as shown in 

Table (4) and Figure (3).  

As shown in Table (2) and Figure (1), a 

significant elevation of serum Albumin (protein of 

the liver) was observed in the pre-treatment group 

compared to the control group (P <0.001). The levels 

of bilirubin (T.Bil and D.Bil) were decreased in the 

pre-treatment group compared to the control group. 

However, the value of T.Bil in the post-treatment 

group was slightly increased compared to the pre-

treatment group as shown in Table (5) and Figure 

(4).  

As shown in Table (5) and Figure (4), a 

significant elevation of serum creatinine was 

observed in pre-treatment and post-treatment group 

compared to the control group (P<0.001). Creatinine 

showed a significant decrease (P<0.05) in the post-

treatment group compared to the pre-treatment 

group. However, the level of PO4 was significantly 

increased (P <0.05) in the pre-treatment group 

compared to the control group and also significantly 

decreased in the post-treatment group compared to 

the pre-treatment group as shown in Table (2) and 

Figure (1).  

No significant alternations were observed in the 

pre-treatment group when compared with the control 

group at the RBG level. Similarly, compared to the 

pre-treatment group, the post-treatment group 

developed no significant alternations in RBG level 

as shown in Table (3) and Figure (2). 

As observed in Table (4) and Figure (3), a 

significant elevation of PT level was observed in a 

pre-treatment group compared to the control group 

(P<0.05), similarly, compared to the pre-treatment 

group, the post-treatment group developed a 

significant decrease in PT level. Additionally, a 

significant decrease in PC and INR was detected in 

the pre-treatment group compared to the post-



Journal of Medical and Life Science, 2024, Vol.6, No. 1, P.20-32                         pISSN: 2636-4093, eISSN: 2636-4107                   23 

treatment group and a slight increase in the control 

group as shown in Tables (3&5) and Figures (2&4).  

As observed in Table (4) and Figure (3), no 

significant alternations in Hb% level were observed 

in the pre-treatment group when compared with the 

control group. However, the level of Hb% was 

significantly increased (P<0.05) in the post-

treatment group compared to the pre-treatment 

group. A significant decrease in WBCs was detected 

in the pre-treatment group compared to the control 

group (P <0.05). A significant elevation of WBCs 

level was observed in a post-treatment group 

compared to the pre-treatment group (P <0.05) as 

shown in Table (2) and Figure (1). As observed in 

Table (3) and Figure (2), the value of the PLT was 

significantly decreased (P<0.01) in the pre-treatment 

group compared to the control group and post-

treatment group. 

The results showed an improvement in some 

biochemical parameters after treatment by 

comparing them to infected samples, for example, 

creatinine, alpha-fetoprotein, phosphate, white 

blood cells, and albumin. 

Tenofovir Disoproxil Fumarate is used to treat a 

certain type of chronic hepatitis B infection. It helps 

to decrease the amount of hepatitis B virus in the 

infected body by interfering with virus growth. TDF 

treatment is useful in improving liver function and 

tumor markers such as alpha-fetoprotein. It also led 

to improvement in some other factors such as 

creatinine, albumin, and ferritin. 

 

 

 

 

 

Table 1: Detailed clinical data of all studied groups. 

 
Healthy volunteers group Patients 

NO. % NO. % 

Age 
20-35 39 54.9 30 43.2 

>35 32 45.1 41 57.8 

Gender 
Male 32 45.1 53 74.6 

Female 39 54.9 18 25.4 
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Comparison between laboratory biomarkers of HBV patients (n=71) and healthy volunteers 

(n=71). 

Table 2: Determination of AFP, ALB, PO4 and WBCs 

WBCs 

(103/ul) 

PO4 

(mg/dl ( 

ALB 

(g/dl) 

AFP 

(ng/mL) 
Groups 

6.50±1.46 3.40 ± 0.42 3.80 ± 0.27 2.83 ± 1.18 
Group 1 

 Control group (n=71) 

5.83±1.75* 3.92 ± 0.73 * 4.10 ± 0.46* 2.65 ± 1.12 
Group 2 

 HBV patients (pre-treatment) n=71 

6.53±2.07# 3.35 ± 0.79 # 3.60 ± 0.59 # 2.37 ± 1.04 
Group 3 

HBV patients (post-treatment) n=71 

 

(*): Denotes significant difference in comparison to the control group,  
(#): Denotes significant difference in comparison to the pre-treatment group. 

AFP: Alpha-fetoprotein, PO4: Phosphorus, ALB: Albumin, WBCs: White Blood Cells 

 

 

 

Table 3: Determination of Ferritin, RBG, PC and PLT 

PLT 

(103/ul) 
PC (% ( 

RBG 

(mg/dl ( 

Ferritin 

(ng/mL) 
Groups 

263.8 ± 62.9 100 ± 0 88.5 ± 9.5 47 ± 27.5 
Group 1 

 Control group ( n=71) 

199.3 ± 70.0* 90 ± 9.8 * 98.3 ± 31.6 71.7 ± 40.6 * 
Group 2 

 HBV patients (pre-treatment) n=71 

209.5 ± 45.0 97.4 ± 5.35 # 92.6 ± 18.3 122 ±  69.8 # 
Group 3 

HBV patients (post-treatment) n=71 

 

(*): Denotes significant difference in comparison to the control group.  

(#): Denotes significant difference in comparison to the pre-treatment group. 

R.B.G: Random Blood Glucose, PC: Prothrombin Concentration, PLT: Platelet 
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Table 4: Determination of ALT, AST, PT, and Hb% 

Hb % 

(g/dl ( 

PT 

( Sec ) 

AST 

( U/L ) 

ALT 

( U/L ) 
Groups 

13.4±1.21 12.4 ± 0 23.5 ± 4.9 21.3 ± 5.3 
Group 1 

 Control group ( n=71) 

13.5±1.49 13.3 ± 0.88* 27.0 ± 7.7 * 26.6 ± 11.1 * 
Group 2 

 HBV patients (pre-treatment) n=71 

14.1±1.99 # 12.65 ± 0.54# 25.7 ±  5.7 25 ±  6.7 
Group 3 

HBV patients (post-treatment) n=71 

 

(*): Denotes significant difference in comparison to the control group. 

(#): Denotes significant difference in comparison to the pre-treatment group. 
AST: Aspartate transaminase, ALT: Alanine aminotransferase, PT: Prothrombin Time, Hb%: Hemoglobin 

 

 

 

Table 5: Determination of Creatinine, INR, T. Bil and D. Bil 

D.Bil. 

(mg/dl ( 

T. Bil. 

(mg/dl ( 
INR 

Creatinine 

(mg/dl ( 
Groups 

0.14 ± 0.05 0.77 ± 0.1 1 ± 0 0.75 ±0.16 
Group 1 

 Control group ( n=71) 

0.11 ± 0.04* 0.68 ± 0.17* 1.08 ±0.09 * 0.92 ± 0.15 * 
Group 2 

 HBV patients (pre-treatment) n=71 

0.11 ± 0.04 0.70 ± 0.16 1.02 ± 0.05 # 0.84 ± 0.07 # 
Group 3 

HBV patients (post-treatment) n=71 

 

(*): Denotes significant difference in comparison to the control group,  

(#): Denotes significant difference in comparison to the pre-treatment group, 

T.B: Total Bilirubin, D.B: Direct Bilirubin, INR: International Normalized Ratio 
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Discussion 

HBV infection is still prevalent worldwide and 

accounts for significant morbidity and mortality 

through the existence of hepatitis B vaccination. 

Most patients who have acute infection recover but 

those who have chronic disease are at high risk of 

having complications such as HCC, cirrhosis, and 

liver failure. Many factors can influence HBV 

infection such as the host's immune status, age at 

infection, and level of viral replication [3]. HBV 

which affects the liver that an infectious disease 

caused by HBV that causes both acute and chronic 

infections [5], this is the most common cause of 

HCC [14]. 

Treatment for acute HBV infection is generally 

supportive. However, there is antiviral therapy for 

CHB, but these antiviral treatments do not eradicate 

HBV although it does not completely remove the 

virus. The goal of chronic HBV infection treatment 

is to lower the risk of CLD by suppressing HBV 

replication in the liver for a long time. Antiviral 

therapy given for a long time has been proven to 

reduce up to 50% of the risk of disease progression 

and the development of HCC [10]. The therapeutic 

goals of current antiviral treatment are mainly 

virologic and biochemical responses related to the 

improvement of clinical outcomes [11]. 

TDF is a potent antiviral therapy for CHB and is 

a nucleotide analogue (NA) recommended as first-

line treatment for CHB, tenofovir was first 

developed as an antiviral for the treatment of HIV 

[15]. 

Demographic data of study patients showed no 

statistically significant difference between sex and 

age distribution in HBV-infected patients and 

healthy volunteers. Also, BMI was shown that none 

of our patients was obese. 

Based on previous background, in the last few 

years, there are limited data that describe the safety 

and efficacy of TDF in the world. The few studies 

that have been published describe populations in 

North America and Europe [15-17]. 

Increased levels of AFP are seen in inflammation 

of the liver (such as in chronic hepatitis), When AFP 

is used as a monitoring tool, decreasing levels 

indicate a response to treatment. This indicated that 

TDF has shown efficacy in reducing AFP levels, which 

agrees with a previous study [18].  

Ferritin is an iron-containing protein with a 

highly symmetrical and stable structure [19]. 

Hepatocellular necrosis is triggered by excessive 

iron deposition in the liver, which leads to additional 

damage [20], inflammation [21], fibrosis [22, 23], 

and even carcinoma [24]. Previous studies that 

increased serum ferritin levels are associated with an 

increased risk of primary hepatocellular carcinoma 

(PHC) [25]. Iron overload, which is a significant risk 

factor for the development of HCC, is frequently 

linked to chronic viral hepatitis. This might be 

connected to iron's capacity to cause oxidative 

stress, which causes liver tissue damage and chronic 

inflammation. In our study, HBV patients before 

treatment show an increase in the level of ferritin, 

this is supported with done by Wang et al [26] and 

agrees with previous study [27-29]. 

When body tissue or an organ such as the liver or 

heart is diseased or damaged, additional AST and 

ALT are released into the bloodstream, causing 

levels of the enzyme to rise. Therefore, the amount 

of AST and ALT in the blood is directly related to 

the extent of the tissue damage. CHB infection is a 

common etiology of elevated ALT values 

worldwide. After treatment with TDF, we found that 

ALT and AST levels decreased, this indicates that 

hepatocytes excrete a minimal amount of ALT and 

AST So that reflecting the effectiveness of TDF on 

the disease progression of CHB patients [30-33]. 

The most prevalent protein in blood plasma is 

albumin [34]. The osmotic pressure of blood is kept 

constant by albumin, an important protein for 

transporting and binding drugs for numerous 

compounds in plasma [35]. A relatively small, 

negatively charged protein called albumin is created 

by liver cells is the most prevalent protein in  
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extracellular fluid and is responsible for over 

70% of the plasma colloid osmotic pressure [36]. 

Treatment of HBV that causes hypoalbuminemia 

can decrease the level of albumin back to normal. 

TDF has shown efficacy in reducing ALB levels, this 

indicates that TDF improves the progression of CHB 

patients. 

Bilirubin is the final by-product of hemoglobin 

breakdown and is used to diagnose liver and blood 

diseases [37]. Relevant studies in recent years have 

focused on the impact of bilirubin on various hepatic 

diseases. D- Bil may have a unique risk-reducing 

effect for non-alcoholic fatty liver disease 

(NAFLD), according to a recent study [38]. 

Creatinine is a by-product of creatine and 

phosphocreatine and it serves as an indicator of renal 

function [39]. TDF treatment was associated with a 

higher incidence of acute kidney injury (AKI) [40]. 

Renal function was decreased from baseline in CHB 

patients receiving TDF therapy, which indicates that 

the renal function of patients undergoing treatment 

with TDF should be monitored regularly [41]. 

Measurement of phosphorus in serum and urine 

is mainly performed to detect disorders of kidneys, 

bones, and parathyroid glands. Increased 

concentrations are found in renal failure, 

hypoparathyroidism, pseudo-hyperparathyroidism, 

and loss of calcium phosphate in bones and cells. 

Decreased values occur in malabsorption, 

hyperparathyroidism, and vitamin D deficiency [42, 

43]. 

In the present study, HBV patients before 

treatment did not affect RBG levels compared to the 

control group. When patients were given TDF, we 

found that TDF has shown no effect on RBG levels. 

Prothrombin time is dependent on factor VII, 

which declines faster than other liver-derived 

clotting factors for the most sensitive measurement 

of hepatic synthesis of clotting factors [44]. 

International normalized ratio (INR) is the 

preferred test of choice for patients taking vitamin K 

antagonists (VKA). It can also be used to assess the  

risk of bleeding or the coagulation status of the 

patients [45]. HBV, like other viral hepatitis, affects 

the liver, an organ with high metabolic activities, and 

reduces the synthesis of coagulation factors resulting 

in prolonged clotting time, and hypo fibrinogenemia. 

INR above the therapeutic range is associated 

with an increased risk of bleeding among which the 

most concerning condition is an intracranial 

hemorrhage. Patients can also present with 

gastrointestinal bleeding, hematuria, or bleeding 

from any other site. This agrees with the previous 

study [46]. 

Marked anemia is an infrequent finding in 

patients with acute viral hepatitis [47]. HBV patients 

before treatment showed a decrease in Hb levels but 

when patients were given TDF, we found that TDF 

has shown an increase in Hb levels. This agrees with a 

previous study [48]. When white blood cells are 

abnormally high, this usually indicates that the 

immune system is fighting a disease or infection. In 

general, the symptoms associated with high white 

blood cells are primarily related to the problem 

behind their elevation. For example, high white 

blood cells are caused by Infection with B virus. In 

pre-treatment patients, show a decrease in the level 

of WBCs compared to the control group. After 

treatment with TDF, we found that TDF showed an 

increase in WBCs levels. Platelet count decrease may 

be the first indication of and is often directly 

proportional to the severity of liver failure [49, 50]. 

HBV patients before treatment showed a decrease in 

the level of PLT, when patients were given TDF, 

PLT counts gradually increased. 
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