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Comparison of biochemical tests for liver disease (alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), bilirubin and albumin) results between the HBV occult and non-occult groups 
showed that each of serum AST, ALT, albumin and bilirubin level was significantly higher in non-occult 
group (P=0.033, 0.042, 0.010 and 0.002), respectively. HBV serology (hepatitis B surface antigen 
(HBsAg), hepatitis B surface antibody (anti-HBs),Total  hepatitis B core antibody (anti-HBC), hepatitis B 
core antibody IgM (anti-HBC IgM), hepatitis B envelope antigen (HBeAg) and hepatitis B envelope 
antibody (anti-HBe) assays revealed that all occult patients were negative HBsAg and the number of 
positive cases for total anti-HBc was higher in occults and HBV DNA titres were lower in occults (mean 
(SD) of 4.31X102 (4.98 X102 ))  than non-occults  (mean (SD) of 8.91X104 (2.67 X102  )). Moreover, after 
cutting the HBV polymerase fragments of 274 bp by restriction enzyme FokI, 181 bp by Alw441 and 138 
bp by SspI, the results of RFLP analysis showed that the frequency of M522V, M522I mutations and 
mixed YMDD wild type/ M522V or M522I/ M522V mutations at codon 552 in YMDD motif of the gene 
was higher in occult group (35%, 25% and 10%, respectively) than non-occult group (13.33%, 13.33 and 
6.66, respectively). Conclusion: These results indicated that there is aHBsAg-escape mutant(s) which is 
a source of infection especially for blood units.  Therefore, the prevalent genotypes, genome sequences 
and different antigen variants of HBV in the world must be updated for production of corresponding 
vaccines and polyclonal antibodies. 
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INTRODUCTION 

Hepatitis B virus (HBV) infection remains a 
major health problem and about 400 million 
chronic HBV surface antigen (HBsAg) carriers 
worldwide (Pollicino et al., 2014).  The partially 
double-stranded HBV genome contains four partly 
overlapping open reading frames (ORFs): C that 
encodes for core protein (HBcAg) and e antigen 
(HBeAg); P for polymerase (reverse transcriptase) 
protein (POL), S for envelope proteins and X for a 

transcriptional trans-activator protein (Ali et al., 
2006a; Ali et al., 2006b; Ali et al., 2009; Ali, 2015). 
HBV variants are generated during DNA 
replication because the reverse transcriptase 
activity of the HBV polymerase protein lacks a 
proofreading function which leads to random mis-
incorporation of bases into the replicating DNA 
strand (Coleman, 2006). HBV has been classified 
into 8 genotypes (A–H) on the basis of 
intergenotypic difference of >8% in the entire 
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nucleotide sequence (Norder et al., 2004). In 
addition, host–virus interaction, endogenous 
selective pressure such as the immune system 
and exogenous pressure of HBV vaccination and 
antiviral treatment, can also affect mutation of the 
HBV genome (Kramvis et al., 2005). Chronic HBV 
infection is characterized by the persistence of 
HBsAg for 6 months or longer and detection of 
HBsAg depends on the interaction between 
HBsAg and anti-HBs antibodies. 

Changes in HBsAg conformation influencing 
the interaction with antibodies or secretion of 
virions might have an impact on the results of 
detection (Simon et al., 2013). Patients with an 
HBsAg-negative status outside the acute phase 
period with the presence of HBV DNA in plasma 
and/or in liver, with or without antibodies to 
hepatitis core antigen (anti-HBc) or hepatitis B 
surface antigen (anti-HBs), are classified as occult 
hepatitis B (Raimondo et al., 2008). Sequence 
variations in HBV genome, including; mutations in 
the “a” determinant of HBsAg, treatment-
associated mutations, splicing and mutations in 
the pre-S region have been linked to occult HBV 
infection (Samal et al., 2012). The HBV 
polymerase gene overlaps completely with the 
genes of the surface [S] antigen proteins. As a 
result, changes within the S gene – naturally 
selected or selected as a consequence of 
immunotherapies such as HBV vaccination or 
prophylaxis with hepatitis B immune globulin 
(HBIg) can cause functionally significant 
alterations of the viral polymerase and vice versa 
(Horvat., 2011; Pollicino et al., 2014). Genotypes 
may also influence the disease progression and 
outcome of treatment (Kay and Zoulim., 2007). It 
is also reported that occult hepatitis B infection 
albeit at different frequencies depending on 
endemicity and genotype (Raimondo et al., 2010). 

HBV polymerase gene including the YMDD 
motif shows sufficient variability and mutations 
leading to discrimination between the different 
viral genotypes, vaccine failure, loss of HBV 
detection by diagnostic assays, change in viral 
replication, and resistance to antiviral agents 
(Horvat., 2011). The changes of methionine at 
position 552 (M552) within the YMDD motif and 
the proximal leucine at position 528 (L528) in the 
upstream FLLAQ motif affect viral replication and 
viral sensitivity to drugs (Gaillard et al., 2002). 
Also, M552 mutant was described in the course of 
lamivudine therapy (Ling et al., 1996) and in the 
absence of antiviral therapy (Ohishi et al., 2004).  
Chaudhuri et al., 2004 reported M552 mutant in 
drug-naive patients with occult HBV infection. 

Egypt is considered as an area of intermediate 
endemicity (2-8%). Nearly two to three million 
Egyptians are HBV chronic carriers. HBV 
genotype D is the most prevalent in Egypt (Ali et 
al., 2011). Genotype D is characterized by a 33-
nucleotide deletion at the N terminus of the preS1 
region (Kramvis et al., 2005).  
Through the use of sensitive quantitative assays, 
the kinetics of the emergence of the YMDD-
variant HBV may be evaluated more extensively 
and correlated with clinical aspects of the 
response to therapy (e.g. changes in 
necroinflammatory findings in liver biopsies, 
changes in serum alanine aminotransferase (ALT) 
levels, propensity for hepatitis B antigen 
seroconversion, etc.) (Cha et al., 2009). Various 
methods have been developed for the detection of 
HBV antiviral resistance mutations, including 
restriction fragment length polymorphism (RFLP), 
DNA sequencing, gene chip, allele-specific 
polymerase chain reaction [AS-PCR], PCR-ligase 
detection reaction (LDR) and mass spectroscopy 
(Xu et al.,2010; Tauseef et al., 2012). In this paper 
we report the discovery of the mutations at 
position 552 (M552) within the YMDD motif using 
PCR-RFLP technique in relation to occult HBV 
infection in chronic HBV genotype D Egyptian 
patients who are not being treated with the drug. 
Additionally, biochemical and serological features 
will be determined in these subjects. 
 
MATERIALS AND METHODS 

 Patients 
This study was conducted on blood samples 

from 80 individuals who attended Alexandria 
University Hospitals and diagnosed as chronically 
infected with HBV genotype D. They were 55 
males and 25 females with age range from 22 to 
61 years. The study was started from April 2015 
to December 2016. Thirty patients with acute or 
chronic HCV infection which determined by serum 
HCV antibody and confirmed by quantitative real 
time PCR (q-RT PCR), other causes of liver 
dysfunction such as  primary biliary cirrhosis, 
autoimmune hepatitis, continued alcohol abuse, 
autoimmune hepatitis, and HIV infection were 
excluded. Complete medical history including; 
age, gender location of residence, HBV infection 
history, for the remaining 50 chronically HBV 
patients (30 males and 20 females, with age 
range from 28 to 56 years) was obtained. All 
patients also underwent a complete physical 
examination. All experiments were performed in 
compliance with relevant laws and institutional 
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guidelines and in accordance with the ethical 
standards of the Declaration of Helsinki.This study 
was approved by Faculty of medicine ethical 
committee, Alexandria University and informed 
consent was obtained for any experimentation 
with human subjects including human volunteers.  

Sample preparation 
Five ml of blood sample from each patient 

were collected, left at room temperature for 10 
min and then centrifuged at 8000 rpm for 5 
minutes at 4ºC.  Upper layer were separated. A 
serum for each subject was distributed into three 
aliquots; one for full biochemical tests, one for 
serological studies and the third serum aliquot 
was used for quantitative hepatitis B virus DNA 
and HBV YMDD mutations assay. All sera 
samples were stored at -20ºC. 

Biochemical and serological tests 
Biochemical markers for liver disease 

including alanine aminotransferase (ALT) 
aspartate aminotransferase (AST), bilirubin and 
albumin were tested. HBV serological markers 
such as  hepatitis B surface antigen (HBsAg), 
hepatitis B surface antibody [anti-HBs), total  
hepatitis B core antibody[anti-HBC), hepatitis B 
core antibody IgM (anti-HBC IgM), hepatitis B 
envelope antigen (HBeAg) and hepatitis B 
envelope antibody (anti-HBe) were estimated. All 
these biochemical tests and serological markers 
were assayed in different serum samples by 
specific enzyme linked immunosorbant assay 
(ELISA) kits (Borax diagnostic, England and Bio-
Rad, France, respectively) according to the 
manufacturers’ instructions for each kit. 

HBV DNA extraction 
HBV DNA was extracted from 200 µl of each 

serum sample using viral DNA Blood Mini Kit 
(Thermo Fisher Scientific, Paisley, UK). Each 
HBV DNA sample was dissolved in 50 µl elution 
buffer and stored at -20 ºC until further tests. 

Measurement of serum HBV DNA  
HBV viral load were estimated in the selected 

serum samples using real-time PCR (Model 5700, 
ABI Company, USA) at the Mabarrat El-Asafra 
Laboratory according to SYBR Green protocol.  
The lowest detection limit of this assay is 1X 10³ 
copies/μg total DNA. 

Detection of HBV YMDD mutations 
HBV variants at M552 (nts 741 or 743) were 

detected by PCR-RFLP. Three fragments around 
codon 552 in YMDD motif of the polymerase gene 
with molecular sizes; 274, 181 and 138 bp were 
amplified using specific primers (Yang et al., 
2002). Specific primer sequences, nucleotide 
positions and amplification directions used in this 
study were shown in Table 1. 

The three fragments were  amplified using the 
same PCR reaction mixture and the same 
condition except the primer pairs; P2&P4, P5&P6 
and P3&P4 used in the amplification reaction of 
274, 181 and 138bp, respectively(Yang et al., 
2002).The 25 μl PCR reaction mixture was as 
follow: 12.5µl of 2X PCR master mixture including 
[20 mmolTris (pH 8.3), 0.2 mmolKCl, 1.5 mmol 
MgCl2, 18 mmolNaCl, 0.2 mmoldNTPs, and 1 U 
Taq polymerase] was added to 2.5 µl HBV DNA 
(30 ng) , 2 µl  from each primer  (10 n.mol) and 6 
µl d.d.H2O. PCR condition included initial 
denaturation at 95ºC for 3 minutes, 35 cycles of 
amplification  [94 ºC for 35 seconds,  55ºC for 50 
seconds, 72ºC for 50 seconds] followed by a final 
extension at 72ºC for 10 minutes. The resulting 
PCR amplicons were electrophoresed in 2% 
agarose gels in 0.5X Tris-borate-ethylene 
diaminetetraacetic acid (TBE) buffer and stained 
with ethidium bromide. The images were captured 
using the Syngene G: Box documentation system 
(Syngene, UK). After amplification, each amplicon 
was digested with the suitable restriction enzyme 
as described by (Yang et al., 2002). 

 

Table (1): The sequences of the primers used in this study 

 
Primers 

 
Primer sequence 5′ → 3ꞌ 

 

 
Direction 

 
PCR product 

size 

P2 AAC CTT GGG ACG GAA ACT GC Sense 
274 bp 

P4 CTG GAT CGA GGG TTT AAA TGT ATA CCC Antisense 

P5 TGG AAT TCA CCT GTA TTC CCA CAT GGT GCA Sense 
181 bp 

P6 CAG ACT TGG CCC CCA ATA CCA CAT CGT GCA Antisense 

P3 TTT CCC CCA CTG TTT GGC TTT CAG TAA TAT Sense 
138 bp 

P4 CTG GAT CGA GGG TTT AAA TGT ATA CCC Antisense 
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Statistical analysis 
Statistical Package for Social Science (SPSS) 

version 16 was used for data processing and 
analysis. The results are expressed in ranges, 
percentages and mean± SD. For comparisons 
between the study groups, the Student’s t-test 
was employed for quantitative variables, and the 
incidence rate of YMDD mutation was compared 
by Chi-square test. P values less than 0.05% 
were considered to be statistically significant. 
 
RESULTS 

Demographics of occult and non-occult 
chronic hepatitis B 

As shown in (Table 2), the current study 
included two groups: the first group "occult HBV" 
that included 20 patients with mean age ±SD of 
(42.5 years ± 9.09 years) and the second group 
"non-occult HBV" included 30 patients with mean 
age ±SD of (44.1 years ±9.33 years). There were 
significant differences in age and gender between 
the studied groups (P=0.031 and 0.021 
respectively). 

Biochemical status 
The results of liver disease biochemical tests 

are shown in (Table 3 and Fig. 1). It was observed 
that each of serum AST, ALT, albumin and 
bilirubin level was significantly higher in non-occult 
group and revealed significant differences (P= 
0.033, 0.042, 0.010 and 0.002), respectively. In 
addition, each of serum AST, ALT, albumin and 
bilirubin level was within the normal range with 
respect to occult group. 

Serological status 
Results of HBsAg, anti-HBs, total anti-HBC, 

anti-HBCIgM, HBeAg and anti-HBe tests (Table 4) 
showed that all occult HBV patients were HBsAg-
negative while all non occult were HBsAg-
Positive. The number of positive cases for total 
anti-HBs, anti-HBCIgM, HBeAg and anti-HBe 
subjects were significantly higher in the non-occult 

group than the occult group. Moreover, the 
number of positive cases for total anti-HBc was 
higher in the occult HBV group compared to the 
non-occult HBV group (100% and 80%, 
respectively). Finally, HBV DNA titres were lower 
in occult group (4.31X102 ±4.98 X102 IU/ml) than 
non-occult (8.91X104 ±2.67 X102 IU/ml). 

Detection of YMDD variants  
As shown in (Fig.2), three fragments of 274, 

181 and 138bp around codon 552 in YMDD motif 
were produced in all samples of both occult and 
non-occult groups using three sets of specific 
primer (Table 1). Restriction enzyme digestion of 
these fragments produced distinct RFLP patterns 
as shown in (Figs. 3-7). The 274 bpfragment was 
digested by restriction enzyme FokI to produce 
two patterns: YIDD variant (M522I mutation) 
revealed two fragments of 243 and 31 bp while 
both YMDD and YVDD variants (YMDD wild type 
and M522V mutation) produced two fragments of 
174 and 100 bp. However, the 181 bpamplicon 
produced three RFLP patterns after digestion by 
Alw441: YVDD variant [M522V) revealed two 
fragments of 158 and 23 bp, both YMDD and 
YIDD variants (YMDD wild type and M522I 
mutation] produced a fragment of 181 bp and the 
third pattern which showed the mixed variants 
(mixed YMDD wild type/ M522V mutation) or 
double mutation YIDD/YVDD (M522I/ M522V 
mutations) revealed three fragments of 181, 158 
and 23 bp. On the other hand, the PCR products 
of 138 bp produced two patterns with SspI 
restriction enzyme: both YMDD and YVDD 
variants produced a fragment of 138 bp; YIDD 
(M522I mutation) variant showed two fragments of 
109 and 29 bp.It was noticed that the frequency of 
M522V, M522I mutations and mixed YMDD wild 
type/ M522V  or M522I/ M522V mutations was 
higher in occult  group (35%, 25% and 10%, 
respectively) than non-occult group (13.33%, 
13.33% and 6.66%, respectively) (Table 5). 

 

Table (2): Demographic data of the studied groups 

Parameters Occult HBV 
[n=20] 

Non-occult HBV 
[n=30] 

P. value 

Age range 
Mean Age [years ±SD] 

Male [n,%] 
Female [n,%] 

28-56 
42.5±9.09 

13/20 [65%] 
7/20 [35%] 

28-56 
44.1±9.33 

17/30 [56.66%] 
13/30 [43.33%] 

0.031 
0.031 
0.021 
0.021 
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Table (3): Biochemical data 

Parameters Normal range 
occult HBV 
(mean±SD) 

[n=20] 

Non-occult 
(mean±SD) 

[n=30] 

P. 
value 

AST [IU/L] 
ALT[IU/L] 

Albumin[mg/dl] 
Bilirubin 
[mg/dl] 

Up to 41 IU/L 
Up to 41 IU/L 
3.5-4.5 mg/dl 

Up to 1.0 mg/dl 

31.15±10.55 
53.8±9.38 
3.12±0.30 
1.42±0.46 

43.4±11.84 
75.43±11.01 

3.28±0.25 
1.90±0.48 

0.033 
0.042 
0.01 

0.002 

0

10

20

30

40

50

60

70

80

AST ALT ALB BILIB

Biochemical parameters

v
a
ri

a
ti

o
n

 o
f 

b
io

c
h

e
m

ic
a
l 

p
a
ra

m
e
te

rs

occult-HBV

Non-Occult HBV

 
 
Figure. (1): Variation between biochemical parameters in occult and non-occult hepatitis B. AST: 
aspartate Aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, Bilib: 

bilirubin. 
 
 
 

 
 
 
 
 

Figure. (2): Agarose gel electrophoresis of HBV YMDD PCR products with different specific 
primers. Lane [M]: 50 bp DNA ladder, Lanes 1,2: 274 bp amplified with P2&P4 primers, Lanes 3,4: 

181 bp amplified with P5&P6 primers and Lanes 5,6: 138 bp amplified with P3&P4 primers. 
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Figure. (3): Agarose gel electrophoresis of RFLP pattern of HBV YMDD wild type and YVDD variant 
after digestion of 274 bp-PCR products with FokI restriction endonuclese. Lane M: 1.5 Kb DNA 

ladder and Lanes 1-15: YMDD and YVDD genotypes. 

 
Figure. (4): Agarose gel electrophoresis of HBV YIDD variant pattern after digestion of 274 bp-PCR 
products with FokI restriction endonuclese. Lane M: 3 Kb DNA ladder, Lanes 1-9: YIDD genotype 

(243and 31 bp) 

 
Figure. (5): Agarose gel electrophoresis of HBV YVDD variant pattern after digestion of 181 bp 

PCR products with Alw441 restriction endonuclese. Lane M: 1.5 Kb DNA ladder, Lanes 1-4: YVDD 
genotype (158 and 23 bp). 

 
Figure. (6):  Agarose gel electrophoresis of HBV YIDD variant pattern after digestion of 138 bp-

PCR products with SspI restriction endonuclese. Lane M: 3 Kb DNA ladder. Lanes 1-8: YIDD 
genotype (109 and 29 bp). 
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Figure. (7):  Agarose gel electrophoresis of RFLP patterns after digestion of 181 bp PCR products 

with Alw441 restriction endonuclese. Lane M: 1.5 Kb DNA ladder, Lanes 1, 5: pattern of 
YMDD&YIDD variants. Lanes 2, 3, 4, 6-13: pattern of HBV YVDD/YIDD or YMDD/YVDD mixed 

variants 
 

Table (4): Results of serological markers tests in occult and non-occult hepatitis B groups 
 

Markers Occult HBV Non-occult HBV P.value 

HBsAg [n,%] 

[+] 
[-] 

Anti-HBs [n,%] 

[+] 
[-] 

 T.Anti-HBc [n,%] 

[+] 
[-] 

Anti-HBcIgM [n,%] 

[+] 
[-] 

HBeAg [n,%] 

[+] 
[-] 

Anti-HBe [n,%] 

[+] 
[-] 
 

HBV DNA titres [IU/ml] 
[mean±SD] 

 
0[0.0%] 

20[100%] 
 

0[0.0%] 
20[100%] 

 
20[100%] 
0[0.0%] 

 
0[0.0%] 

20[100%] 
 

0[0.0%] 
20[100%] 

 
12[60%] 
8[40%] 

 
4.31X102±4.98 

X102 

 

 
30[100%] 
0[0.0%] 

 
3[10%] 
27[90%] 

 
24[80%] 
6[20%] 

 
7[23.33%] 
23[76.66%] 

 
12[40 %] 
18[60%] 

 
21[70%] 
9[30%] 

 
8.91X104±2.67 X102 

 

 
0.083 

 
 

0.061 
 
 

0.042 
 
 

0.71 
 
 

0.66 
 
 

0.056 
 

0.001 

 
Table (5): Frequenciesof YMDD variants in occult and non-occult HBV groups 

 

YMDD Variant Occult Non-occult P. value 

YMDD 
YVDD 
YIDD 

YMDD/YVDD or 
YVDD/YIDD 

20% 
35% 
25% 
10% 

56.66% 
13.33% 
13.33% 
6.66% 

0.012 
0.001 
0.030 
0.031 
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DISCUSSION 
HBV belongs to DNA viral species and its 

replication course is similar to that of reversed 
transcription viruses. HBV DNA polymerase has 
an activity of reversed transcription and a highly 
conservative YMDD motif. This motif localized in 
the polymerase structural region C area, which is 
the combing and functioning site of Lamivudine (a 
nucleoside antiviral medicine). Lamivudine 
resistant HBV strains with YMDD mutations are 
important factor for the failure of chronic hepatitis 
B treatment (Leung, 2002). The current study 
focused on investigation of YMDD mutant-
polymerase (M552) in DNA samples of occult and 
non-occult HBV genotype D from Egyptian 
patients who are not being treated with the drug. 

The results of serological tests indicated that 
all occult were HBsAg-negative individuals. The 
negative results of HBsAg immunoassay (failing of 
used antibodies to detect or capture epitopes 
present on the antigenic (a) determinant of the 
HBsAg) may be due to HBsAg amounts or HBsAg 
affinity. The low level of detectable HBsAg is 
affected by the window period prior to detectable 
HBsAg expression, the period of HBsAg loss in 
chronic inactive carriers (Weber et al., 2005)  and 
the association of HBsAg to anti-HBs resulting in 
the formation of immune complexes that reduce 
the circulation of free antigen(Hu, 2002). Other 
factors have been reported to affect HBsAg 
detection, such as multiple amino acid 
substitutions in the S protein affecting HBsAg 
detection with commercial immunoassays (El 
Chaar et al., 2010; Huang et al., 2012), mutations 
in regulatory elements negatively affecting virus 
replication (Chaudhuri et al., 2004; Fang et al., 
2009) and mutations affecting posttranscriptional 
mechanisms regulating S protein expression 
(Candotti et al., 2012). On the other hand, the 33 
nucleotide (nt) deletion upstream of the pre-S2/S 
promoter which characterize HBV genotype D 
may reduce HBsAg secretion (Sengupta et al., 
2013). 

The current study revealed that the genotype 
D could not be predicted to interfere with protein 
production because the non-occult samples of this 
study were HBsAg-positive and carry a genotype 
D in agreement with Biswas et al., 2013 who did 
not find significant association of HBsAg 
production patterns with HBV genotype, plasma 
HBV DNA load, or anti-HBs status. It was also 
noticed that the frequency of occult HBV infection 
was 20/50 (40%) in HBV genotype D but the 
frequency of the non-occult HBV samples was 
30/50 (60 %). An additional concern is that 

M522V, M522I mutations were detected in the 
samples of occult and non-occult patients. These 
overlapping mutations were reported to 
concomitantly generate the sI195M and stop 
codon (sW196S/L/stop) respectively, in the 
surface antigen, which result in viral envelope 
changes leading to escape to anti-HBs antibodies 
and altered virion secretion (Sheldon and Soriano, 
2008; Pollicino et al., 2014). In addition, a wide 
range of other HBV envelope changes including 
amino acid substitutions, deletions or insertions 
across the whole ‘a’ determinant may cause a 
similar effect (Pawlotsky, 2005). Moreover, it was 
noticed that the frequency of M522V, M522I 
mutations and mixed YMDD wild type/ M522V or 
M522I/M522V mutations was higher in occult  
group (35%, 25% and 10%, respectively) than 
non-occult group (13.33%, 13.33% and 6.66%, 
respectively).  Similarly, Kim et al., 2013 reported 
that the YMDD mutations in Korean HBV patients 
with genotype C were more frequent in occult 
patients than in carriers and they also reported 
that  deletions in the overlapped P region which 
created by the deletions in the S region were 
more prevalence in occult subjects  than in 
carriers.  The S gene mutants with altered 
envelope antigenicity, and consequently, drug-
resistant HBV mutants (YMDD) emerge under 
antiviral therapy or immunotherapies such as HBV 
vaccination or prophylaxis with hepatitis B 
immune globulin (HBIg) (Yeh, 2010; Chang, 2010; 
Locarnini and Zoulim, 2010). These mutants may 
also naturally selected or emerge spontaneously 
because viral strains with mutations in the ‘‘a’’ 
determinant or surrounding it have also been 
isolated from individuals naive to any 
immunoprophylaxis or antiviral treatment 
(Pollicino et al., 2009; De Maddalena et al., 2007). 
The current study also revealed that YMDD 
(M522V, M522I mutations and mixed YMDD wild 
type/ M522V  or M522I/ M522V mutations) were 
found in patients were not given any therapy. 

The results of this study showed that occult 
HBV patients had lower HBV DNA titres than non-
occult in agreement with Hollinger et al, 2010 who 
found some of HBsAg-negative occult HBV 
individual with low viral loads among adult 
hemodialysis patients. Longitudinal evaluation of 
serum HBV DNA in occult HBV patients shows 
phases of absent viremia alternating with phases 
of very low but detectable viral load (Pollicino and 
Raimondo, 2014). Also, it was reported that 
Polymerase with YMDD mutation results in 
impaired replication efficiency of the virus 
(Gaillard et al 2002). 
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On the other hand, this study revealed that 
the number of positive cases for anti-HBcIgM, 
total anti-HBs, HBeAg and anti-HBe was higher in 
the non occult HBV group compared to the occult 
HBV group. Immunoglobulin M (IgM) specific 
antibody to HBc indicates recent HBV exposure or 
an acute HBV infection (Horvat., 2011). Anti-
HBcIgG persists for several decades, if not for life, 
following acute HBV infection and considered a 
useful marker during the “core window,” a short 
period in resolving acute HBV infection between 
the loss of serum HBsAg and the appearance of 
anti-HBs (Samal et al., 2012). In the present 
study, the results showed that total anti-HBc was 
higher in the occult HBV group compared to the 
non-occult HBV group (100% and 80%, 
respectively). This result indicated that this marker 
is considered one of the most valuable serological 
markers for the diagnosis of occult HBV infection 
as proposed by (Raimondo et al., 2008; Kang et 
al., 2014; Makvandi, 2016). Different forms of 
occult infection with variable frequency for HBV 
serological markers, including healthy HBV 
carriage form, marked by the presence of anti-
HBc with or without detectable anti-HBe (Allain., 
2004). This study also showed that occult patients 
carry genotype D and 100% [20/20] were negative 
for HBeAg but 60% positive (12/20) for anti-HBe. 
Inuzuka et al., 2014 showed that 60% cases with 
reactivation from occult HBV infection in genotype 
B were negative for HBeAg but positive for anti-
HBe while (33.3%) in genotype C-infected 
patients were negative for HBeAg but positive for 
anti-HBe. 70% of chronic HBV patients 
seroconvert from HBeAg to antibody to HBeAg 
(anti-HBe) within 10 years of diagnosis (Samal et 
al., 2012).  

Also, this study showed each of serum AST, 
ALT, albumin and bilirubin level was within the 
normal range in occult HBV patients in agreement 
with Minuk et al, 2004 who found that all occult 
HBV patients, who represent 3.8% of the 
hemodialysis subjects tested, had normal liver 
enzyme and function tests. 

The current study also showed that occult 
HBV patients were negative for both HCV markers 
(HCV-Ab-/HCV-RNA-) in agreement with Allain., 
2004, who documented association of occult HBV 
and liver disease in the absence of other causes 
such as HCV infection or alcohol abuse. Although, 
occult HBV infection was reported elsewhere in 
HCV infected patients, higher prevalence of occult 
HBV infection in Heamodialysis (HD) patients with 
chronic HCV infection than HCV infected patients 
with normal renal function was also reported 

(Siagris et al., 2006; Saad El Dine et al., 2013). 
4.1% of Egyptian patients with end-stage renal 
failure ESRF from Upper Egypt had occult HBV 
infection and they did not find significant 
difference between the prevalence of these occult 
HBV in patients with positive-HCV RNA and 
negative-HCV RNA (i.e., 5.06 vs. 3.03, 
respectively) (Abu El Makarem et al.,2012). It was 
noticed that occult infection with variable 
frequency for HBV serological and genetic 
markers and the main mechanism through which 
occult infection occurs is not thoroughly 
understood and several possible mechanisms, 
such as integration into human DNA and 
maintenance in peripheral mononuclear cells, 
subsist (Bréchot et al., 2001; Vivekanandan et al., 
2008). 

CONCLUSION 
In conclusion, occult HBV infection (OHBS) is 

a complex clinical entity documented worldwide 
and accelerates the progression of liver fibrosis, 
cirrhosis, and finally leading to hepatocellular 
carcinoma (HCC). Nearly two to three million 
Egyptians are HBV chronic carriers with 
prevalence of HBV genotype D. HBV polymerase 
gene including the YMDD motif shows sufficient 
variability and mutations leading to discrimination 
between the different viral genotypes, vaccine 
failure, loss of HBV detection by diagnostic 
assays, change in viral replication, and resistance 
to antiviral agents. According to our knowledge, 
this is the first study to show the detection of 
YMDD mutations in occult or non-occult HBV 
genotype D in Egypt. The results showed that the 
frequency of M522V, M522I mutations and mixed 
YMDD wild type/ M522V or M522I/ M522V 
mutations at codon 552 in YMDD motif of the 
polymerase gene was higher in occult HBV 
patients than non-occult.This type of mutation 
affect viral replication and viral sensitivity to drugs 
especially in the course of lamivudine therapy. 
Therefore, the detection of YMDD Mutations could 
be used as genetic markers for prediction, 
monitoring and treatment of occult HBV infection 
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