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Abstract

Background: HBeAg–negative chronic hepatitis B infection has a divergent clinical course from that of HBeAg-positive
infection.
Objectives: To analyze the frequency and to compare the different features of HBeAg-negative and HBeAg-positive chronic hepatitis B patients.
Methods: One hundred and twenty one Egyptian patients with chronic hepatitis B (CHB), underwent laboratory investigations and transient elastography (TE). Comparisons according to HBeAg status were conducted regarding their demographic, liver biochemical and virologic characters.
Results: 97 patients (80.2%) were HBeAg-negative while 24 patients (19.8%) were HBeAg-positive. HBeAg-negative patients were significantly older in age than CHBeAg-positive patients (p=0.001). ALT levels in HBeAg-negative patients were
significantly lower than those in HBeAg-positive patients (p=0.02), whereas serum albumin was lower in the HBeAg-positive group (p=0.03). The percentage of HBV DNA higher than 20000 IU/mL in HBeAg-negative patients was lower than
those in HBeAg-positive patients (p=0.24). Stages of fibrosis by TE showed that 30.9% of HBeAg-negative and 41.7% of
HBeAg-positive had a fibrosis score >F2. Four patients (3.3%) were diagnosed with HCC; all of whom were HBeAg-negative.
Conclusion: HBeAg-negative patients compared with HBeAg-positive patients had older age, lower ALT and serum HBVDNA levels, but more incidence of HCC.
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Introduction
Hepatitis B virus (HBV) infection is a global health
problem. Previous estimates had shown that 2 billion
people have been infected worldwide, 360 millions
suffer from chronic HBV infection resulting in over
470000 deaths from cirrhosis or liver cancer 1. The
prevalence of hepatitis B surface antigen (HBsAg) in
Egypt is of intermediate endemicity (2-8%). Nearly 2-3
million Egyptians are chronic carriers of HBV 2.
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The clinical course and outcome of chronic hepatitis
B (CHB) vary among individuals, as pathogenesis is
probably multifactorial, involving both viral and host
factors 3. The clinical spectrum ranges from subclinical to acute symptomatic hepatitis or, rarely, fulminant
hepatitis during the acute phase and from the inactive
HBV infection and chronic hepatitis of various degrees
of histologic severity to cirrhosis and its complications
during the chronic phase 4.
The typical course of hepatitis B infection involves a
hepatitis B e antigen (HBeAg)-positive phase due to socalled “wild type” HBV. The majority of HBeAg-positive patients have high serum HBV DNA and normal
alanine transaminase (ALT) levels and show minimal
changes on liver biopsy 5. Subsequently, patients undergo seroconversion in which HBeAg is lost and antibodies to HBeAg (anti-HBe) appear 6. After seroconversion, some patients enter the low-replicative phase
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characterized by normal serum ALT concentration and
minimal histological changes 7. Among some patients,
immune pressure selects HBV variants unable to produce high amounts of the protein that bears the HBe
epitope, leading to persistence of viral replication after
loss of HBeAg with associated liver damage 8.

(interferon or nucleos(t)ide analogues), alcohol, or illicit
drug abuse.

Patients were examined for their demographic data,
HBV related risk factors, radiological and laboratory
data were collected. Blood samples were investigated for
liver biochemical profile and re-detection of hepatitis B
There are a variety of mutations in the core promoter virus surface antigen (HBs Ag), antibodies against HB e
and pre-core region that can decrease or prevent the antigen (anti-HBe), Hepatitis B e antigen (HBe Ag) by
synthesis of HBeAg without adversely affecting the ELISA (Abott Murex Diagnostic Division). Hepatitis B
ability of the HBV to replicate 9. The most common virus DNA levels were quantified using COBAS Taqnaturally occurring HBV genomic variant includes a Man HBV test (Roche Diagnostics).
precore (PC) stop codon single mutation (G1896A),
which abolishes HBeAg production and double muta- Genotyping of HBV
tions in the basal core promoter (BCP) region (A1762T/ The identification of HBV genotypes was performed
by polymerase chain reaction-restriction fragment
G1764A), which down-regulate HbeAg production 10.
length polymorphism (PCR-RFLP) of the surface gene
There are conflicting reports about the association of of HBV. Briefly, DNA was extracted from 200 ml of
these mutations and severity of liver disease 9. Infection serum samples by using the QIAamp blood kit (Qiawith HBeAg-negative hepatitis B variants is presumed gen, Chatsworth, CA), and the fragment of the HBV
to be associated with lower serum viral levels, higher genome between nucleotide positions 256 and 796 was
intrahepatic necroinflammatory lesions, and more se- then amplified. The PCR products were subsequently
vere progression of disease, with frequent develop- treated with restriction enzymes. After incubation, the
ment of cirrhosis and/or HCC than is infection with samples were run on a 3% agarose gel and stained by
HBeAg-positive strains, indicating a stronger immune ethidium bromide. Genotypes of HBV could be identiresponse against HBeAg-negative infection 10. In ad- fied by the restriction patterns of DNA fragments.
dition, the clinical significance of these mutations remains to be defined in the context of antiviral therapy11. Transient elastography (TE)
The aim of this study was to clarify the association of Transient elastography (TE) was performed by a single
HBeAg status with serum HBV DNA levels, degree of operator with the Fibroscan device (Echosens, Paris,
liver damage or inflammation represented by ALT lev- France) which incorporates a 5-MHz ultrasound transels, and liver fibrosis progression, as well as other fac- ducer probe mounted on the axis of a vibrator. The
vibrator generates a completely painless vibration (with
tors that affect these clinical parameters.
a frequency of 50 Hz and amplitude of 2 mm), which
leads to an elastic shear wave propagating through the
Patients and methods
Our study was a cross-sectional one that was conducted skin and subcutaneous tissue to the liver. The shear
on 121 treatment-naïve chronic hepatitis B (CHB) pa- wave velocity (expressed in kiloPascals-kPa) is directly
tients, attending the outpatients’ clinics of the Endemic related to the stiffness of the tissue. On TE, liver fiMedicine Department, Faculty of Medicine, Cairo Uni- brosis score (stage)> 2 (F> 2) was considered as cutoff
versity and Cairo Fatemic Hospital, Ministry of Health value to show moderate to significant liver fibrosis 12.
and Population (MOHP) over the period from January Liver biopsy was done whenever indicated according to
2013 to December 2013. The criteria for diagnosis of guidelines 13.
CHB were the presence of positive HbsAg for more
than six months.
Informed consent was obtained from all patients who
participated in the study. The study was performed in
Inclusion criteria: Adult (>18 years old) symptomatic accordance with the guidelines of the 1975 Declaration
or asymptomatic chronic HBV patients of both genders of Helsinki and the principles of Good Clinical Pracwithin the clinical spectrum of chronic HBV infection. tice.
Exclusion criteria: HCV Co-infection, HBV patients
who had received or currently under anti-viral therapy Statistical analysis
Complete pre-coded data were filled in using “MicroAfrican Health Sciences Vol 20 Issue 2, June, 2020
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soft Office Excel Software” program (2010) for windows. Data transferred for statistical analysis to the
Statistical Package of Social Science Software program
(SPSS), version 21.
Quantitative variables were expressed as mean and
standard deviation, whereas qualitative ones were expressed as frequency and percentage. Comparison between groups was done using independent sample t-test
(if parametric); Mann–Whitney test for quantitative
variables and Chi square or Fisher’s exact test for qualitative ones. P values < 0.05 considered statistically significant, and < 0.01 were considered highly significant.

ative patients were significantly older in age 35.3 ±
10.4 years versus 27.3 ± 9.0 years in CHBeAg-positive
(p=0.001). There was no statistically significant difference in sex.
ALT levels in HBeAg-negative patients were significantly lower than those in HBeAg-positive patients (39.2 ±
30.1) U/L vs. (52.9 ± 33.5) U/L, p=0.02, whereas serum albumin was lower in the HBeAg-positive group
(4.1 ± 0.4 g/dL vs. 4.3 ± 0.6 g/dL, p=0.03). Serum bilirubin and international normalized ratio (INR) showed
no statistical difference between both groups.
The proportion of patients with HBV DNA levels
higher than 2 x 104 IU/mL in HBeAg-negative patients
Results
was lower than those in the HBeAg-positive patients
The clinical data of patients are listed in Table (1). Of (68% vs. 87.5%, p=0.24). Among the studied populathe 121 CHB patients, 89 (73.6%) were males and 32 tion, genotype sequence analysis for HBV showed that
(26.4%) were females. The majority was in the 4th dec- HBV-genotype D was present in all patients
ade of life (patients’ mean age was 33.7 ± 10.6 years)
and overweight with body mass index (BMI) 28.0 ± 5.6 Evaluating stages of fibrosis by TE showed that 30.9%
of patients of HBeAg-negative group and 41.7% of
Kg/m2.
Surgical interference was found to be the major risk fac- patients of HBeAg-positive group had moderate to setor representing 47.1 % of the cases, followed by dental vere fibrosis (> F2), yet this difference was not statisextraction and history of blood transfusion (8.3% and tically significant (p= 0.29). TE could not be done for
4.1% respectively). Parenteral anti-schistosomal treat- 7 patients because of their obesity, and one patient for
ment and intravenous drug use were not found to be being pregnant. Four patients (3.3%) were diagnosed
with HCC; all of them were HBeAg-negative.
major risk factors (< 1% each).
Among the studied population, liver biopsy was done
Among the 121 patients, 97 (80.1%) were HBeAg-nega- for 10 patients. All of them were A1 and 7 were F1
tive and 24 (19.9%) were HBeAg-positive. HBeAg-neg- (70%). Out of the 7 patients with F1 by biopsy, 4 were
F2-F3 by TE and 3 were F0-F1.
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Table 1: Demographic, Laboratory and Histological Characteristics of the Study
Population a
All patients
(n=121)

HBeAg-Negative
Patients (n=97)

HBeAg-Positive
Patients (n=24)

P-value

Sex
• Male
• Female

89 (73.6%)
32 (26.4%)

71 (73.2%)
26 (26.8%)

18 (75%)
6 (25%)

0.86

Age, years

33.71 + 10.63

35.3 + 10.4

27.3 + 9.0

0.001

Body mass index (kg/m2)

28.02 + 5.59

28.00 + 5.82

28.13 + 4.63

0.85

Serum ALT(U/L)

41.92 + 31.11

39.20 + 30.05

52.92+33.52

0.02

Serum AST(U/L)

37.42 + 28.73

35.77 + 28.88

44.08 + 27.72

0.05

Serum total bilirubin(mg/dL)

0.94 + 2.25

1.01 + 2.50

0.67 + 0.27

0.87

Serum direct bilirubin(mg/dL)

0.45 + 1.83

0.51 + 2.04

0.22 + 0.15

0.61

Serum albumin(g/dL)
International normalized ratio

4.21 + 0.54
1.11 + 0.18

4.25 + 0.55
1.10 + 0.18

4.06 + 0.44
1.14 + 0.17

0.03
0.06

Ascites
Phase of natural history b
• Immune-tolerant
• HBeAg-positive immune-active
• Inactive CHB
• HBeAg-negative immune
reactivation phase

2 (1.6%)

2 (2.1%)

0 (0%)

1.0

11 (9.1 %)
13 (10.7 %)
37 (30.6 %)
60 (49.6 %)

37 (38.1 %)
60 (61.9 %)

11 (45.8 %)
13 (54.2 %)
-

HBV DNA (IU/mL)
• Undetectable (< 15)
• < 2000
• 2000-20000
• > 20000

18 (14.9%)
9 (7.4%)
7 (5.8%)
87 (71.9%)

16 (16.5%)
9 (9.3%)
6 (6.2%)
66 (68.0%)

2 (8.3%)
0 (0%)
1 (4.2%)
21 (87.5%)

Liver fibrosis by TE (kPa)

7.08 + 3.22

6.98 + 3.16

7.53 + 3.52

0.25

Liver fibrosis stage by TE
• Mild (< F2)
• Moderate to severe (> F2)
• Not done

73 (60.3%)
40 (33.1%)
8 (6.6%)

61 (62.9%)
30 (30.9%)
6 (6.2%)

12 (50.0%)
10 (41.7%)
2 (8.3%)

0.29

4 (3.3%)

4 (4.1%)

0 (0%)

1.0

HCC

0.24

a Data are presented as No. (%) or Mean ± SD
b Interpretation of the natural history according to AASLD guidelines for treatment of chronic hepatitis B [AASLD Guidelines,
2016]

Discussion
The current study demonstrated a high prevalence
of HBeAg-negative CHB in Egypt. Among the 121
HBsAg positive patients included in the study, 97
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(80.1%) were HBeAg-negative and 24 (19.9%) were
HBeAg-positive. This high prevalence of HBeAg-negative CHB was reported in the Mediterranean region,
including Egypt in which a study among 52 HBsAg
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positive patients, detected only 4 HBeAg positive patients (7.6%)14. Both HBeAg seroconversion and development of HBeAg-negative CHB have been assumed
to be associated with the infecting HBV genotypes 15.
HBeAg seroconversion appears to occur sooner and
HBeAg-negative CHB appears to develop more frequently in patients infected with genotype D compared
with genotypes A or C 16.

ease is unclear 25. Different studies have reported that
HBeAg-positiveCHB patients tend to have higher viral
load than HBeAg-negative CHB cases 26. In a study by
Chu et al. 2002, among CHB patients, HBV DNA level of more than 2 x 104 IU/mL was detected in 96%
of HBeAg-positive cases 27. In our study, a significant
proportion (87.5%) of HBeAg-positive patients had
HBV DNA levels of more than 2 x 104 IU/mL but this
was not significantly higher than HBV DNA levels in
In Egypt, although HBV sequences have not been eval- HBeAg-negative patients (68%)
uated sufficiently, most studies report that genotype D
is the prevalent genotype in Egypt, the clinical impact Although we found no significant difference in fibroof which has been studied less extensively 17,18. Simi- sis scores as evaluated by TE according to the patients’
lar results were found in our study, as all patients were HBeAg status, 30.9% patients of HBeAg-negative
genotype D2. Differences in prevalence of e-CHB in group and 41.7% patients of HBeAg-positive group
different regions may be in part related to geographical had a fibrosis score of >F2. A study from China found
variation in HBV genotypes7. In HBV genotype A, cy- that hepatic necroinflammation grading and fibrosis
tosine is present at position 1858 (C-1858) precluding staging in the HBeAg-negative group were more adthe selection of the G1896A mutation 19. This explains vanced than in the HBeAg-positive group 24. In another
the low frequency of precore mutants in regions where study, the HBeAg status had no association with the
genotype A predominates 20. In contrast, the non-A grade of liver inflammation and the stage of liver fibroHBV genotypes (B, C, D, and E) harbor thymidine at sis in CHB patients 28. However, owing to the limited
the same position (T-1858), which pairs with A at 1896. indications of liver biopsy, TE could not be as accurate.
Thus, precore mutants prevail in the Mediterranean
where non-A genotypes, particularly D, are predomi- Lapalus et al. 2015 confirmed that the basal core promoter mutant is associated with a higher risk of the
nant 21.
progression of fibrosis and that the high relative risk
In our cohort, there was no statistically significant dif- (> 6-fold increase) suggests that these mutations may
ference regarding sex, but HBeAg-negative patients identify patients with significant fibrosis (F > 2) better
were significantly older in age than CHBeAg-positive than HBV genotype 29.
(p=0.001).Patients with HBeAg-negative CHB are usu- Despite its seemingly indolent course for years,
ally older than patients with HBeAg-positive CHB in HBeAg-negative CHB represents a potentially progresmost series. Chu and Liaw 2007 reported that persistent sive form of chronic liver disease. The risk of cirrhoHBeAg seropositivity beyond 40 years of age is rela- sis is higher in HBeAg-negative than HBeAg-positive
tively uncommon and is associated with a higher risk of CHB, and is estimated to be 8 to 10 compared with
cirrhosis and HCC 22.
2 to 5 per 100 patient-years, respectively 26. Moreover,
the cumulative 5-year incidence of cirrhosis has been
In the present study, patients with HBeAg-negative reported to be 40% in HBeAg-negative and 8 to 20% in
CHB had significantly lower ALT levels and higher albu- HBeAg-positive CHB patients 30.
min than HBeAg-positive patients. We did not find any
significant difference in bilirubin levels or INR between In our cohort, 4 patients were diagnosed with HCC, all
the two studied groups. A previous study reported high- of whom were HBeAg-negative. The risk of HCC is
er levels of ALT, AST and bilirubin in HBAg-negative increased in patients with HBeAg-negative CHB, who
CHB patients compared to HBeAg-positive CHB indi- often have common host risk factors for HCC, such
viduals 23 whereas, a Chinese study showed higher levels as old age and male gender 31. In a Greek cohort, the
of ALT in HBeAg-positive CHB than in HBeAg-nega- 4-year mortality from HCC was found to be 14% in pative CHB individuals 24.
tients with HBeAg-negative CHB, 4% in HBeAg-positive patients, and 2% in chronic inactive HBsAg carThe relationship between pre-core/core promoter vari- riers32. Also, both HBeAg-negative genomic variants
ants, serum HBV DNA levels, and severity of liver dis- have been reported to be associated with advanced liver
disease and the development of HCC 33.
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This study expresses few limitations including few 10. Papatheodoridis GV, Hadziyannis SJ. Diagnosis and
numbers of patients who underwent a liver biopsy and management of pre-core mutant chronic hepatitis B. J
lack of follow-up period.
Viral Hepatitis 2001; 8 (5): 311–21.
11. Hadziyannis S, Papatheodoridis G, Vassilopoulos
Conclusion
D. Treatment of HBeAg-negative chronic hepatitis B.
HBeAg status might be considered as one of the key Semin Liver Dis. 2003; 23 (1): 81-88
factors that influence the complex relationship between 12. De Lédinghen V, Vergniol J. Transient elastography
serum HBV DNA level and liver inflammation and fi- (FibroScan). Gastroenterol Clin Biol. 2008 Sep;32(6 Suppl
brosis; thus affecting the outcome of chronic hepatitis 1):58-67.
B.
13. European Association for the Study of the Liver.
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