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Abstract
AIM: To assess the clinical significance of Hepatitis 
B virus (HBV) DNA localization in the liver tissue of 
patients with positive HBsAg and negative viremia.

METHODS: HBV virological parameters of 33 HBsAg 
positive chronic hepatitis patients, including seromarkers 
and HBV DNA amplification in both sera and liver 
biopsies, were evaluated.

RESULTS: Ten patients had negative viremia and 
positive HBV DNA in their liver biopsies. Most of them 
had HBeAg-negative/HBeAb-positive chronic hepatitis. 
Their liver biochemical and histopathological profiles 
were different from the viremic patients. Their disease 
pattern was designated as “hepatitis B in situ ”.

CONCLUSION: Hepatitis B in situ  is a consequential 
entity which can be missed in clinical practice. It is 
a new clinical pattern of chronic HBV infection that 
considers HBV in liver biopsy and adds a new indication 
for antiviral therapy.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION
Hepatitis B virus is a virus that infects 350 million people 
worldwide with a clinical spectrum of  acute hepatitis, 
the healthy carrier state, cirrhosis, and hepatocellular 
carcinoma. The outcome of  infection is the result of  
complicated viral-host interactions. As in other infections 
with non-cytopathic viruses, the immune response is 
thought to play a crucial role in disease pathogenesis. 
However, there are increasing evidences that varieties of  
viral mechanisms, some depending on the function of  
virally encoded proteins, have a profound impact on the 
infected hepatocytes, the liver microenvironment and host 
antiviral responses[1].

Occult HBV infection is characterized by undetectable 
HBsAg. Serum HBV DNA level is usually less than 104 
copies/mL in these patients. Diagnosis requires a sensitive 
HBV-DNA assay[2]. To our knowledge, no data are 
available about the amount of  HBV genomes in the liver 
of  patients with chronic HBV infection. However, it has 
been reported that cases with suppressed HBV activity, 
despite the very low level of  viremia, maintain a relatively 
high amount of  intrahepatic viral genomes. This virus 
reservoir is likely involved in HBV reactivation, which is 
usually observed after stopping lamivudine treatment[3]. 

The detection of  HBV genomes in nested PCR-
based assays appears to be the most reliable methods for 
monitoring infection and assessing response to antiviral 
treatment[4]. The majority of  patients with HBsAg in 
serum have HBV DNA present in serum as well. Some 
patients have HBsAg but no HBV DNA in serum. These 
are chronic carriers with normal transaminases[5]. On the 
other hand, HBV DNA can be detected in serum and 
liver by PCR in patients who have lost their HBsAg. In 
addition, hepatic HBV DNA can be detected in cirrhotic 
liver in the absence of  serum HBV DNA[5,6]. HBV DNA 
can be treated as a sign of  HBV activity[7], without ignoring 
the facts that HBV DNA levels fluctuate in patients with 
chronic HBV infection and that the correlation between 
serum HBV DNA levels and histologic activity is poor[8].

In this study, we evaluated the clinical significance of  
the localization of  HBV in liver tissue of  chronic HBV 
patients with negative viremia and elevated ALT.

MATERIALS AND METHODS
This prospective study included chronic liver disease 
patients who attended the out-patient clinic of  the 
Endemic Medicine Department, Cairo University during 
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the period between September 2002 and July 2003. All 
patients with data suggestive of  liver affection were 
evaluated, and those with positive HBsAg and elevated 
ALT were selected as the candidates for this study.

Exclusion criteria were HCV infection, advanced liver 
disease, alcohol consumption, autoimmune hepatitis, 
drug-induced hepatitis, hepatic schistosomiasis, evidence 
of  acute hepatitis in the last 6 mo, presence of  HDVAb, 
hepatocellular carcinoma, and advanced co-morbid 
conditions such as cardiac or renal disease.

Selected patients were subjected to clinical evaluation 
and laboratory investigations including viral serologic tests 
using enzyme immunoassay technique applying the Abbott 
System®. These assays included the detection of  HBsAg, 
HBsAb, HBcAb (total), HBeAg, HBeAb, and HCVAb (total) 
by 3rd generation ELISA assay (Sorin®, Italy). Abdominal 
ultrasonography and liver biopsy were performed. The 
modified HAI score was used to stage and grade liver 
disease[9]. For the detection of  hepatic total HBV DNA 
(integration plus CCC form), part of  the liver sample was 
incubated at 56 °C for 3 h with 270 µL of  phosphate 
buffer saline containing 160 µg of  proteinase K (Promega, 
Madison, WI, USA) and 30 µL of  10 buffer. Serum HBV 
DNA was extracted by incubation at 56 °C for 
3 h with 270 µL of  serum plus 30 µL of  10×buffer containing 
160 µg proteinase K. DNA extraction was purified by phenol:
chloroform (300 µL, 1:1 V/V) extraction, ethanol/0.2 mol/L 
sodium acetate precipitation. Qualitative PCR testing for HBV 
in serum and liver tissue was carried out using nested PCR 
technique[10]. Total genomic DNA was extracted from 
serum or liver tissue using phenol/chloroform extraction 
after proteinase K digestion. Purified DNA (1–2 µg) was 
utilized as a template in the polymerase chain reaction using 
two rounds of  amplification with nested primers as follows:
Outer primers: B1 5’ AAGGTCTTACATAAGAGGAC 3’ 
(nt 1 644–1 663), B2 5’ CTAACATTGAGATTCCCGAG
ATTGAGA 3’ (nt 2 458–2 432); 
Inner primers: B3 5’ GGCTGTAGGCATAAATTGGTC-
TG 3’ (nt 1 781–1 803), B4 5’ TTGCCTGAGTGCAGTA‑
TGGT 3’ (nt 2 075–2 056).

The PCR reactions were performed in 50 µL reaction 
volume containing 10 µmol/L dNTPs, 50 pmol from each 
primer, and 2 U of  Taq. The amplification protocol for 
the two nested rounds consisted of  35 cycles, each cycle 
contained a denaturation at 94 °C for 30 s, annealing 
at 52 °C for 1 min, and extension at 72 °C for 2 min, 
followed by a single cycle with final extension at 72 °
C for 7 min. Positive samples infected with HBV DNA 
produced a amplified product of  295 bp in length.

Statistical analysis
Patients’ data were tabulated, and then processed using the 
software SPSS for Windows 9 version 10.0®. Quantitative 
variables were expressed as mean±SD and compared using 

Student’s t test. Qualitative variables were compared using 
Fisher’s exact test. A P<0.05 was considered statistically 
significant.
 
RESULTS
Out of  the 670 patients with chronic liver disease, 44 were 
seropositive for HBsAg. Eleven of  the forty-four HBsAg 
seropositive patients were excluded because of  normal 
liver enzymes. The study was then conducted on the 
remaining 33 patients (26 males and 7 females; mean age 
32.8±12.0 years, range 18–60 years). Fifteen patients were 
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Figure 1 Histopathological grading and staging

Table 1 Characteristics of patients uncategorized in Poynard (2000) classification
	           HBsAg         HBsAb         HBeAg        HBeAb     HBcAb IgG    HBcAb IgM   DNA serum   DNA liver     Symptom     ALT     HAI/fibrosis     No. of patients
Uncategorized           +	               +/–	               –/+               +/–	              +	                    –	 –	 +	 +/–	 +	 +	 10

originally from urban areas and 18 from rural areas (10 
from Nile Delta, and 8 from Upper Egypt).

According to the modified HAI grading and staging, 
histopathological f indings are shown in Figure 1. 
Ground glass pattern of  the hepatocytes was detected 
in 21 patients, steatosis was found in 14 patients, while 
cholestasis was detected in two cases.

HBV markers were spread into Poynard’s table of  
classification of  HBV infected patients[10]. Seventeen 
patients were fit with the “chronic carrier, pre-core 
mutant type”, and six with the “chronic carrier, wild type” 
definitions. Ten patients remained uncategorized, showing 
a unique pattern (Table 1).

These 10 patients (group 1) were compared to the 
remaining 23 chronic hepatitis B patients (group 2) as 
shown in Tables 2 and 3. No statistically significant 
differences were observed regarding the liver biochemical or 
histological parameters. In this study, we found five possible 
permutations of  the HBV seromarkers, which were grouped 
according to the HBV DNA results (Table 4). Among the 
HBcAb-negative patients, three patients were also negative 
for HBeAg and HBeAb. HBV DNA was detectable in 
six patients with positive HBsAb (four with detectable 
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viral DNA in both serum and liver tissue, while two with 
detectable viral DNA only in liver tissue). Although four 
of  the HBeAg-negative cases had higher HAI score (10
–18) compared to none of  the HBeAg-positive chronic 
hepatitis cases, the two groups showed no significant 
difference in either biochemical or histological parameters. 

DISCUSSION
HBV infection varies widely from high (>8%, e.g., Africa, 
Asia, and the Western Pacific) to intermediate (2–7%, e.g., 
Southern and Eastern Europe) to low (<2%, e.g., Western 
Europe, North America, and Australia) prevalence areas. 
Egypt lies in the intermediate prevalence region[10]. HBV 
DNA is a good marker of  the level of  viremia and can be 
correlated with serum transaminase levels. The majority of  
patients with HBsAg in serum have HBV DNA. However, 
some patients are positive for HBV DNA in serum even in 
the absence of  HBsAg, while some others have HBsAg but 
not HBV DNA in serum[5]. The presence of  HBV genome 
is associated with ongoing necroinflammation[8]. In the 
presence of  HBeAg, the diagnosis of  replicating chronic 
HBV can be made whatever the viral load is. In contrast, 
the interpretation of  HBV DNA quantification is difficult 
in HBeAg-negative/HBeAb-positive patients (pre-core 
mutant HBV) who generally have lower replication levels 
than HBeAg-positive patients. Active HBV replication is 
associated with a significant risk of  progression to chronic 
hepatitis B complications[11]. The presence of  HBV DNA 

is the single most important indication to start antiviral 
therapy[12]. This work aimed at evaluating the clinical 
significance of  localizing HBV DNA in the liver in case 
of  negative viremia. Patients with HBsAg and elevated 
ALT were selected among patients who presented at the 
outpatient clinic of  the Tropical Medicine Department, 
suffering from a variety of  chronic liver diseases.

Of  670 patients, the prevalence of  HBsAg-positive 
patients among those with chronic liver disease was 6.6% 
(44/670). This figure represented both the carriage rate 
and the infection rate among chronic liver disease patients, 
whatever the causes were. The prevalence of  HBV chronic 
hepatitis among chronic liver disease patients was 4.9% 
(33/670). The prevalences of  HBV infection in Egypt 
have been found to be variable among different studies, 
ranging from 3.2% to 21%[13–19], depending on the number 
of  patients. The higher figures studied the prevalence 
among cirrhotic patients, the lowest figures were found 
among school children in certain villages. Thirty-three 
patients eligible for the present study were considered to 
have chronic hepatitis B. NASH was not totally excluded. 
Fourteen liver biopsies showed prominent steatosis. 
The prevalence of  steatosis in Egypt is expected to be 
quite high. It is known that 35% of  the Egyptians are 
considered obese[20]. Moreover, high comorbid factors are 
recorded among Egyptians, such as diabetes, pollution, etc. 
It is worth mentioning that none of  our 33 patients had a 
BMI >29 kg/m2, and we had two diabetic patients.

In this study, the histopathological results showed that 
most of  our patients had relatively mild disease, with an 
HAI score between 0 and 9, and a fibrosis score between 
0 and 2. Conversely, the HBsAb-positive patients had a 
higher HAI score as compared with the HBsAb-negative 
patients. This might be explained by a stronger reaction to 
HBV infection in the former subgroup. The co-existence 
of  both HBsAg and HBsAb has been previously described, 
and it is thought that HBsAb in such a situation is unable 
to neutralize the virus[21]. It has also been postulated 
that infection with multiple types of  HBV is another 
explanation for this finding[22]. Most of  our patients 
(78.8%) were HBeAg-negative chronic hepatitis B. It is 
known that the core promoter mutants are predominant 
in Egypt[23]. Compared to the HBeAg-negative chronic 
hepatitis B, the HBeAg-positive patients had a milder 
disease histopathologically, which was in agreement with 
previous reports[23–25]. We observed that the detection 
of  HBV viremia was more in HBeAg-positive patients, 
which is expected, because of  the formerly documented 
strong correlation between HBV DNA and HBeAg[26]. 
Characteristically, five patients (15.2%) were negative for 
both HBeAg and HBeAb, and five patients were negative 
for HBcAb. Three patients were negative for all seromarkers 
except HBsAg. These unusual patterns of  serological 
profile can be explained either by mutations or viral DNA 
integration. Absence of  cytotoxic T-lymphocyte (CTL) 
recognition of  epitopes in HBeAg, HBsAg, and other 
viral proteins contributes to viral persistence. Failure of  
antigen presentation to CD4 helper T cells, failure of  CD4 
proliferating responses, immune modulation by secreted 

Table 2 Hepatic biochemical tests in group I vs group II patients
	                            Group I (n = 10)        Group II (n = 23)            P values
Serum bilirubin (mg/dL)	            1.36±1.31	     1.44±2.1	                          0.9
AST (IU/L)	                                 63.9±24.1	     82.0±51.3    	     0.3
ALT (IU/L)	                                 62.6±27.4		                           0.2
Serum albumin (g/dL)	              3.9±0.50	       4.0±0.57	                         0.4
INR	                                 1.25±0.22	     1.23±0.14	                         0.7

Table 3 Hepatic histopathologic parameters in group I vs group II 
patients
		  Group I (n = 10)	 Group II (n = 23)	 P values
Grading          0–9	             8	                              20	                          0.4
	  10–18	             2	                                3	
Staging	    0–2	             9	                              19	                          0.9
	    3–6	             1	                                4	

Table 4 HBV seromarker pattern according to HBV DNA testing

Marker pattern                n	             HBV DNA status
		          +ve serum       –ve serum       +ve serum      –ve serum
                                                 +ve liver         –ve liver          –ve liver        +ve liver
cAb+eAg–eAb+            18           7	                   1	                      3	     7
cAb+eAg+eAb–              7           5	                   –	                      1	     1
cAb–eAg–/+eAb–/+       5            2	                   2	                      1	     –
cAb+eAg–eAb–             2            1	                   –	                      –	     1
cAb+eAg+eAb+             1           –	                   –	                      –	     1
Total	                  33          15	                   3	                       5	   10

cAb: hepatitis B core antibody; eAg: hepatitis B envelope (e) antigen; eAb: 
hepatitis B antibody against envelope (e) antigen.
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25   Hadziyannis SJ, Vassilopoulos D. Hepatitis B e antigen-

proteins, viral mutation, and integration of  viral DNA into 
the cellular genome are all mechanisms involved in viral 
persistence[27]. Three patients had undetectable HBV DNA 
in either serum or liver tissue. This might be explained by 
an enhanced immunological response to HBV DNA, and 
extraordinarily low viral DNA copy number[28], or by the 
integration phenomenon affecting the primer orientation 
used in PCR technique[29]. Another explanation stands on 
HBV infection being a dynamic process, so that some of  
these patients might have been in the immune clearance 
phase[23]. Five patients had negative HBV DNA in the liver 
tissue, but positive in serum. This can be explained by the 
liver being a vast size organ, and hence, substantial viremia 
can result even if  each cell produces only a few numbers 
of  virions per day. This hypothesis has been proposed by 
Branch et al[31]  on HCV infection. In our opinion, it can 
also be applied on HBV infection if  the viral genome is 
present in a very low level to be detected by biopsy. Ten 
patients (30.3%) did not fulfill any of  the clinical criteria 
identified in literature. They could not classically fit in 
the Poynard’s 2002 classification. They had one common 
serological profile, which is, detection of  HBV DNA in 
the liver tissues but not in the sera (negative viremia). The 
disease burden as evidenced by hepatic biochemical profile 
and the spectrum of  HAI and fibrosis was not different in 
this group of  patients from those with the classic chronic 
HBV infection. This group has been named in this study 
as “hepatitis B in situ”. Seven out of  the eighteen patients, 
showing a classic unequivocal pattern of  HBeAg-negative 
chronic hepatitis, had hepatitis B in situ. This implies that 
the reliance on mere testing of  serum HBV DNA would 
have missed viral replication in such condition. On the 
other hand, HBeAg-positive hepatitis showed viremia in 
most cases.

In conclusion, a significant number of  patients with 
chronic hepatitis B fail to show viremia, yet HBV DNA 
can be detected in their liver tissues. Hepatitis B in situ is 
a term used to describe the detection of  total HBV DNA 
(Integrated plus CCC form) in liver tissue of  patients with 
positive HBsAg and negative viremia. It is particularly 
frequent in the HBeAg-negative variety of  chronic 
hepatitis B. The bearing of  “hepatitis B in situ” on the liver 
is no less than the viremic form; serious sequelae are thus 
liable to take place. The recognition of  this form of  the 
disease may have its impact on the choice of  therapy, since 
such patients should not be denied the chance to receive 
antiviral treatment.
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