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HBeAg negativity is not equal to the 
presence of pre core mutations in chronic 
hepatitis B patients 

To the Editor

We read the article published by Atalay et al1 about 
“Genotypes of hepatitis B virus in Central Anatolia, 
Kayseri, Turkey” with interest. They found the 
predominant genotype D in 110 chronic HBV patients 
by direct sequencing. They concluded that, firstly, the 
only genotype found in Turkey is type D; and secondly, 
the HBeAg negativity of those patients were related to 
the presence of pre core mutants. However, some issues 
arose from these conclusions.

First, although genotype D is the prominent genotype 
in the Middle East countries, however, the circulation 
of this genotype varies between countries located in this 
region. Turkey and Iran have shown a unique pattern of 
distribution, a majority (approximately 100%) of isolates 
exhibited genotype D. Whereas a different configuration 
could be seen in other countries in this region.2-5 On the 
other hand, there are two reports that showed that other 
HBV genotypes than D and/or recombination patterns 
could be found in Turkey.6,7 Further, it should bear in 
mind that the direct sequencing technique only on a 
single gene could not be able to find the recombinant 
forms as well as complex genomic types of HBV. 

Second, the authors did not carry out sequencing 
on the pre core region, thus how they could relate this 
hypothesis to those patients? The 1896 stop codon 
mutant is often present in patients with chronic 
hepatitis, reported to be more common in Asia, 
Mediterranean basin, The Middle East, and Sub-
Sahara. It is more common in genotypes B, C, D and 
E. The serum of patients with these mutations does 
not contain HBeAg. However, as it shown in Figure 1, 
apart from pre core mutation, HBeAg negativity could 
be related to the formation of immune complexes, 
core promoter mutations and low levels of HBeAg 
in the serum (Figure 1). One of the common changes 
during seroconversion include variants of the basal core 
promoter (A1762T/G1764A) which may interfere with 
transcription of the HBeAg precursor, although the 
effect of such mutations on the synthesis and secretion 
of HBeAg is not complete, Laras et al8 found the absence 
or low levels of pre-C mRNA transcripts in patients 
who harboured these double mutations.

Also, it should be noted that the production of 
free HBeAg in chronic HBV patients can and does 
coexist with anti-HBe production. Therefore, it appears 
that HBeAg to anti-HBe seroconversion results from 

immune responses directed against HBeAg-expressing 
wild type virus, but this process does not necessarily 
involve the selection of eAg-minus HBV DNA variants

Taken together, the absence of HBeAg in the sera of 
HBV chronic carriers does not indicate the presence of 
pre core mutants entirely. Molecular technique should 
be applied for the diagnosis of these patients, as in the 
presence of such mutations, the therapeutic and control 
of those patients need special management.

Seyed M. Jazayeri
Hepatitis B Molecular Laboratory 

Department of Virology 
School of Public Health 

Tehran University of Medical Sciences
Seyed M. Alavian

Baqiyatallah University of Medical Sciences
Baqiyatallah Research Center for 

Gastroenterology and Liver Disease 
Tehran, Iran

Reply from the Author

The aim of the study was to determine the genotypes of 
HBV in Kayseri and not to determine precore mutation 
of HBV isolates. Of course we do know that HBeAg 
negativity is not equal to the presence of precore 
mutation in chronic hepatitis B patients. On the other 
hand Turkey has a high prevalence of precore-mutant 
population of HBV9 and the precore mutation can be 
detected in 20-95% of HBeAg negative patients in most 
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Figure 1 - A schematic presentation of HBeAg negativity in chronic 
carriers. FH - dulminant hepatitis, IC - immune complex, 
W/T - wild type
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areas, but the prevelance is highest in the Mediterranean 
countries (>85%).10 The G 1896 A precore mutation was 
more frequent in the group of patients with genotype 
D.11 Because of these reasons in our study we want  
to represent that our HBV isolates may have precore 
mutation.We did not claim that our HBV isolates have 
precore mutation as we did not make sequencing of pre 
core region of HBV.

 The relation between the G 1896 A precore mutation 
and the HBV genotypes is due to the base paring of the 
stem loop structure of the encapsidation sequence of 
pregenome RNA. Nucleotid 1896 (codon 28) present 
in descending part of the lower stem of pregome RNA 
pairs with nucleotide 1858 (codon 15) located in the 
ascending same stem. When the G 1896 A mutation is 
present, if nucleotide 1858 is composed of the thymine-
nitrogen base, there is better stabilization of the lower 
stem, and the opposite occurs when cytosine is present 
at position 1858.12 The geographic variations in 
prevelance of HBeAg negative chronic hepatitis B appear 
to be related to the predominant HBV genotype in the 
region. The G 1896 A stop codon mutant is associated 
with HBV genotypes B,D,E,C and F featuring a T at 
position 1858; in these genotypes the G to A mutation 
at nucleotide 1896 stabilizes the secondary structure of 
the encapsidation signal loop producing viable mutants. 
In contrast, in genotype A and some of genotype C 
and F strains, the presence of C at nucleotide 1858 
significantly diminishes the possibility of selection of G 
1896 A mutant, because of lower replication fitness.13

As a result of these, molecular technique should be 
applied for the diagnosis of precore mutation of HBV 
isolates.

Selma Gokahmetoglu
Altay Atalay

Erciyes University  Medical Faculty Department of 
Microbiology, Kayseri, Turkey

References

  1. Atalay MA, Gokahmetoglu S, Aygen B. Genotypes of hepatitis 
B virus in Central Anatolia, Kayseri, Turkey. Saudi Med J 2011; 
32: 360-363.

  2. Jazayeri SM, Alavian SM, Carman WF. Hepatitis B virus: origin 
and evolution. J Viral Hepat 2010; 17: 229-235.

  3. Jazayeri S, Carman W. Evolution of Hepatitis B Genotype D in 
the Middle East and South Asia. Hepat Mon 2009; 9: 9-11.

  4. Mumtaz K, Hamid S, Ahmed S, Moatter T, Mushtaq S, Khan 
A, et al. A study of genotypes, mutants and nucleotide sequence 
of hepatitis B virus in Pakistan. Hepat Mon 2011; 11: 14-18.

  5. Jazayeri S. A study of genotype, mutants and nucleotide 
sequence of HBV in pakistan. Hepat Mon 2011; 11: 289-291.

  6. Eroglu C, Leblebicioglu H, Gunaydin M, Turan D, Sunbul M, 
Esen S, et al. Distinguishing hepatitis B virus (HBV) genotype 
D from non-D by a simple PCR. J Virol Methods 2004; 119: 
183-187.

  7. Kaya S, Cetin ES, Aridogan BC, Onal S, Demirci M. 
Distribution of hepatitis B virus (HBV) genotypes among HBV 
carriers in Isparta. Iran Biomed J 2007; 11: 59-63.

  8. Laras A, Koskinas J, Hadziyannis SJ. In vivo suppression of 
precore mRNA synthesis is associated with mutations in the 
hepatitis B virus core promoter. Virology 2002; 295: 86-96.

  9. Bozdayi AM, Bozkaya H, Türkyilmaz A, Aslan N, Verdi H, 
Kence A, et al. Polymorphism of precore region of hepatitis 
B virus DNA among patients with chronic HBV infection in 
Turkey. Infection 1999; 27: 357-360.

10. Funk ML, Rosenberg DM, Lok AS. World-wide epidemiology 
of HBeAg-negative chronic hepatitis B and associated precore 
and core promoter variants. J Viral Hepat 2002; 9: 52-61.

11. Rezende RE, Fonseca BA, Ramalho LN, Zucoloto S, Pinho 
JR, Bertolini DA, et al. The precore mutation is associated 
with severity of liver damage in Brazilian patients with chronic 
hepatitis B. J Clin Virol 2005; 32: 53-59.

12. Li JS, Tong SP, Wen YM, Vitvitski L, Zhang Q, Trépo C. 
Hepatitis B virus genotype A rarely circulates as an HBe-minus 
mutant: possible contribution of a single nucleotide in the 
precore region. J Virol 1993; 67: 5402-5410.

13. Rizetto M, Cianco A. Chronic HBV-related liver disease. Mol 
Aspects Med 2008; 29: 72-84.

Genotypes of hepatitis B virus in Central Anatolia ... Jazayeri et al

Alavian
Highlight

Alavian
Highlight

Alavian
Highlight

https://www.researchgate.net/publication/51042747_Genotypes_of_hepatitis_B_virus_in_Central_Anatolia_Kayseri_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51042747_Genotypes_of_hepatitis_B_virus_in_Central_Anatolia_Kayseri_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51042747_Genotypes_of_hepatitis_B_virus_in_Central_Anatolia_Kayseri_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/40680450_Hepatitis_B_virus_Origin_and_evolution?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/40680450_Hepatitis_B_virus_Origin_and_evolution?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51800302_A_study_of_genotypes_mutants_and_nucleotide_sequence_of_hepatitis_B_virus_in_Pakistan_HBV_genotypes_in_Pakistan?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51800302_A_study_of_genotypes_mutants_and_nucleotide_sequence_of_hepatitis_B_virus_in_Pakistan_HBV_genotypes_in_Pakistan?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51800302_A_study_of_genotypes_mutants_and_nucleotide_sequence_of_hepatitis_B_virus_in_Pakistan_HBV_genotypes_in_Pakistan?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51800347_Commentary_on_A_study_of_genotype_mutants_and_nucleotide_sequence_of_HBV_in_Pakistan_Genotype_mutants_and_nucleotide_sequence_of_HBV?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/51800347_Commentary_on_A_study_of_genotype_mutants_and_nucleotide_sequence_of_HBV_in_Pakistan_Genotype_mutants_and_nucleotide_sequence_of_HBV?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/8547017_Distinguishing_hepatitis_B_virus_HBV_genotype_D_from_non-D_by_a_simple_PCR?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/8547017_Distinguishing_hepatitis_B_virus_HBV_genotype_D_from_non-D_by_a_simple_PCR?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/8547017_Distinguishing_hepatitis_B_virus_HBV_genotype_D_from_non-D_by_a_simple_PCR?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/8547017_Distinguishing_hepatitis_B_virus_HBV_genotype_D_from_non-D_by_a_simple_PCR?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/5795792_Distribution_of_Hepatitis_B_Virus_HBV_Genotypes_among_HBV_Carriers_in_sparta?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/5795792_Distribution_of_Hepatitis_B_Virus_HBV_Genotypes_among_HBV_Carriers_in_sparta?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/5795792_Distribution_of_Hepatitis_B_Virus_HBV_Genotypes_among_HBV_Carriers_in_sparta?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11338346_In_Vivo_Suppression_of_Precore_mRNA_Synthesis_Is_Associated_with_Mutations_in_the_Hepatitis_B_Virus_Core_Promoter?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11338346_In_Vivo_Suppression_of_Precore_mRNA_Synthesis_Is_Associated_with_Mutations_in_the_Hepatitis_B_Virus_Core_Promoter?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11338346_In_Vivo_Suppression_of_Precore_mRNA_Synthesis_Is_Associated_with_Mutations_in_the_Hepatitis_B_Virus_Core_Promoter?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/12688890_Polymorphism_of_Precore_Region_of_Hepatitis_B_Virus_DNA_among_Patients_with_Chronic_HBV_Infection_in_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/12688890_Polymorphism_of_Precore_Region_of_Hepatitis_B_Virus_DNA_among_Patients_with_Chronic_HBV_Infection_in_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/12688890_Polymorphism_of_Precore_Region_of_Hepatitis_B_Virus_DNA_among_Patients_with_Chronic_HBV_Infection_in_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/12688890_Polymorphism_of_Precore_Region_of_Hepatitis_B_Virus_DNA_among_Patients_with_Chronic_HBV_Infection_in_Turkey?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11509396_Funk_M_L_Rosenberg_D_M_Lok_A_S_World-wide_epidemiology_of_HBeAg-negative_chronic_hepatitis_B_and_associated_precore_and_core_promoter_variants_J_Viral_Hepat_9_52-61?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11509396_Funk_M_L_Rosenberg_D_M_Lok_A_S_World-wide_epidemiology_of_HBeAg-negative_chronic_hepatitis_B_and_associated_precore_and_core_promoter_variants_J_Viral_Hepat_9_52-61?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/11509396_Funk_M_L_Rosenberg_D_M_Lok_A_S_World-wide_epidemiology_of_HBeAg-negative_chronic_hepatitis_B_and_associated_precore_and_core_promoter_variants_J_Viral_Hepat_9_52-61?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/14849705_Li_J_S_et_al_Hepatitis_B_virus_genotype_A_rarely_circulates_as_an_HBe-_mutant_possible_contribution_of_a_single_nucleotide_in_the_precore_region_J_Virol_67_5402-5410?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/14849705_Li_J_S_et_al_Hepatitis_B_virus_genotype_A_rarely_circulates_as_an_HBe-_mutant_possible_contribution_of_a_single_nucleotide_in_the_precore_region_J_Virol_67_5402-5410?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/14849705_Li_J_S_et_al_Hepatitis_B_virus_genotype_A_rarely_circulates_as_an_HBe-_mutant_possible_contribution_of_a_single_nucleotide_in_the_precore_region_J_Virol_67_5402-5410?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5
https://www.researchgate.net/publication/14849705_Li_J_S_et_al_Hepatitis_B_virus_genotype_A_rarely_circulates_as_an_HBe-_mutant_possible_contribution_of_a_single_nucleotide_in_the_precore_region_J_Virol_67_5402-5410?el=1_x_8&enrichId=rgreq-3838511ff1b41d2a5837c8ff400e7ce5-XXX&enrichSource=Y292ZXJQYWdlOzUxNzc0MDY1O0FTOjEwNDg2MjAyOTE4OTEyM0AxNDAyMDEyNDY0OTA5

