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Abstract
AIM: To determine the frequency of occult hepatitis B infection (OHBI) in a group of human immunodeficiency virus (HIV)-1+/ hepatitis B surface antigen negative (HBsAg)- patients from Mexico. 
METHODS: We investigated the presence of OHBI in 49 HIV-1+/HBsAg- patients. Hepatitis B virus (HBV) DNA was analyzed using nested PCR to amplify the Core (C) region and by real-time PCR to amplify a region of the S and X genes. The possible associations between the variables and OHBI were investigated using Pearson's chi-square and/or Fisher's exact test.  
RESULTS: We found that the frequency of OHBI was 49% among the group of 49 HIV-1+/HBsAg- patients studied. The presence of OHBI was significantly associated with the HIV-1 RNA viral load [odds ratio (OR) = 8.75; P = 0.001; 95%CI: 2.26-33.79] and with HIV-antiretroviral treatment with drugs that interfere with HBV replication (lamivudine, tenofovir or emtricitabine) (OR = 0.25; P = 0.05; 95%CI: 0.08-1.05). 
CONCLUSION: The OHBI frequency is high among 49 Mexican HIV-1+/HBsAg- patients and it was more frequent in patients with detectable HIV RNA, and less frequent in patients who are undergoing HIV-ARV treatment with drugs active against HBV. 
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: In this study we assessed the frequency of occult hepatitis B infection (OHBI)  in a group of 49 human immunodeficiency virus (HIV-1)+/ hepatitis B surface antigen negative (HBsAg)- Mexican patients using a highly sensitive in-house core-nested PCR and real-time PCR assays for hepatitis B virus (HBV) DNA detection. In this study we showed that the frequency of OHBI is high among HIV+/HBsAg- patients and suggests the need for testing HBV DNA in bigger populations utilizing more sentitive assays. Then, we propose to utilize the core-nested PCR assay in the initial screening for OHBI. Prospective studies would be needed to assess the clinical value of this diagnostic approach. 
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INTRODUCTION
Occult hepatitis B infection (OHBI) is characterized by the long-lasting persistence of hepatitis B virus (HBV) DNA in the liver, with detectable or undetectable HBV DNA in the serum, in the absence of HBV surface antigen (HBsAg)[1-3]. The development of more sensitive detection systems for HBV DNA has improved the ability to detect this complex entity[3]. Although OHBI has been associated with the presence of anti-HBV antibodies directed against the viral core antigen (HBc) and/or against HBsAg, a significant  proportion of individuals are negative for all HBV serum markers[4,5]. Thus, patients with OHBI can be classified as seropositive (anti-HBc and/or anti-HBs+) or seronegative (anti-HBc and anti-HBs negative)[3]. Prevalence rates for OHBI ranging from < 1% to as high as 87% have been reported from different areas around the world[6-8]. It has been reported that OHBI seems to be more prevalent among subjects at high risk for HBV infection and with concomitant liver disease[9]. Human immunodeficiency virus (HIV)-infected patients are also at risk of acquiring viral hepatitis due to common routes of transmission. Several studies have investigated the prevalence and clinical impact of OHBI in HIV-1-infected individuals, and these studies have shown that co-infection is increasing worldwide[10]. However, the clinical significance of OHBI infection in HIV-infected patients remains unclear. In HIV+/HBsAg-/anti-HBc+ patients, the prevalence of serum HBV DNA is highly variable. For example, a group of injection drug users (IDUs)[11] have no detectable levels of HBV DNA, whereas in other patients, the prevalence of HBV DNA can be as high as 89.5%[12]. The discrepancies in the reported prevalence of OHBI in HIV-infected patients vary depending on the definition used for OHBI, the sensitivity of the assay and the cutoff value for the HBV viral load[13-15]. According to the Taormina statements, the gold standard for OHBI testing is the analysis of HBV DNA in extracts from liver tissues using highly sensitive and specific techniques (nested PCR or real-time PCR) with specific primers for different HBV genomic regions and with highly conserved nucleotide sequences[16]. The aim of this study was to assess the prevalence of OHBI in  group of HIV-1+/HBsAg- Mexican patients, Possible associations between the presence of HBV DNA in plasma and antibodies against HBV antigens, the HIV-1 viral load (VL), and anti-retroviral treatment (ARV) that includes drugs active against HBV replication [lamivudine (3TC), tenofovir (TDF) or a combination of TDF/emtricitabine (FTC)] were investigated.  

MATERIAL AND METHODS
Patients

Plasma samples were collected from 42 HIV-1-infected patients who were being treated at the La Raza Infectious Diseases Hospital, which is a tertiary referral center of the Instituto Mexicano del Seguro Social (IMSS), and from 13 patients attending Hospital Regional-72. A total samples of 55 were collected during the period of 2009-2011. The study protocol was approved by the Ethical Committee of the IMSS, and written informed consent was obtained from each participant. 
HBV serological markers and determination of HIV RNA-1 viral load 

An 8 mL sample of blood was drawn from each of the 55 patients with known diagnoses of HIV-1 infection. All serum samples were screened to detect the following HBV serological markers using commercial ELISA assays (Abbot Diagnostics Laboratories): HBsAg, anti-HBc (IgG), anti-HBs and HBeAg. Six of the 55 patients were co-infected with HBV (HBsAg+) and were eliminated from the study. A total of 49 samples were included for detection of OHBI. The HIV RNA viral load was determined in plasma using the Cobas Amplicor RNA HIV-1 MonitorTM test vs 1.5 (Roche Diagnostics, IN, USA), which has a known sensitivity of 50 copies/mL.  
Diagnosis of OHBI infection by amplification of three HBV genome regions
According to Raimondo[2], PCR primers should be designed to span at least three genomic regions of the HBV genome to avoid false-negative or false-positive results. In this study two different approaches, a higly nested PCR assay and a quantitative qPCR with syber green were utilized in order to identify the HBV DNA in the occult HBV coinfected individuals, and confirm the utility of a simple nested assay to screen the presence of very low concentrations of HBV DNA. We tested for HBV DNA using assays specific for three HBV genomic regions, core (C), X and surface (S). To amplify the C region, we used a nested-PCR, whereas for the X and S regions, we designed primers for real-time PCR assays (qPCR). 

Definition of OHBI: We considered a patient to be OHBI+ when his or her sample was positive for at least two different viral genomic regions or when positive for the C region and confirmed by sequencing.
RT-PCR for X and S genomic regions
Nucleic acids were extracted from plasma using the High Pure Viral Nucleic Acid Kit (Roche Diagnostics, Mannheim, Germany) according to the manufacturer’s instructions. The selected X and S genomic regions were amplified using real-time quantitative PCR (qPCR) utilizing SYBR Green technology in a thermal cycler LightCycler-480 (LC480) (Roche Diagnostics, Mannheim, Germany). The following specific primers were designed to specifically amplify a 277 bp fragment of the X-ORF region (nt 1601-1877): forward HBVOX-1 (5´-TGTTCACCAGCACCATGCAA-3´) and reverse HBVOX-2 (5´-AGGTACAGTAGAAGAATAAAGCC-3´). For the S-ORF, a 126 bp fragment (nt 251-396) was amplified with the following primers: forward HBVV-Lup 5’-GACTCGTGGTGGACTTCTCTCA-3’ and reverse HBV-Ldw (5´-TAAAACGCCGCAGACACATC-3’. The standard curves were calibrated with a sample known to be positive for HBV (HBV-167; VL=4×106 IU/mL), with a range of detection from 5×10 to 1×105 IU/mL. Amplifications of the S- and X-ORF were carried out in the Thermal Block cycler LC480 in a 10 µL reaction volume, mixing 4 (L DNA and 6 (L of the master mix LightCycler 480 SYBRGreen I (Roche) containing forward and reverse primers. The samples were run in triplicate, and each test was repeated at least two times. Negative controls, lacking nucleic acid, were included in each run. The amplification reactions for ORF-X were performed as follows: 95ºC for 5 min, followed by 40 cycles of 95ºC for 10 s, 60ºC for 10 s and 72ºC for 20 s. Amplification of the S region utilized the same conditions except for the annealing temperature, which was 58 ºC. Melting curves were obtained and threshold cycles values (Ct) were calculated with the LC480 Basic software V. 1.2 (Roche Diagnostics). 

Nested PCR assay for the HBV-core 

A known HBV-positive plasma sample (HBV-84), with a VL of 1330 IU/mL, was used as a positive control for the C-region nested PCR assay as previously described[17]. The limit of detection for the C-nested PCR assay was approximately 5.7 IU/mL (30 copies/mL)[17]. The outer primers that amplify a 560 bp fragment were as follows: sense (5'-TTCAAGCCTCCAAGCTGTGCCTTGG-3', nt 1863 to 1887) and antisense (5'-TCTGCGACGCGGCGATTGAGA-3', nt 2402 to 2422). The inner primers that amplify a fragment of 438 bp were as follows: sense (5'-CCTTGGGTGGCTTTGGGGCA-3', nt 1882-1901) and antisense (5'-AGGATAGGGGCATTTGGTGGTCTATA-3', nt 2294-2319). The first amplification was performed in a volume of 25 µL, containing Kappa biosystems 1x PCR buffer, 0.5 µmol/L of each primer, 0.2 mmol/L dNTP mix; 1.25 U Kappa Taq DNA polymerase (Kapa Biosystems) and 5 µL of DNA. The reaction was run in a DNA thermal cycler (Biometra GmbH, Germany) with the following conditions for both PCR rounds: 95°C for 5 min, followed by 40 cycles at 95°C for 30 s, 58°C for 30 s and 72°C for 1 min with a final extension at 72°C for 10 min. The second PCR round was done under the same conditions with 5 µL of the first round product. The PCR products were analyzed by electrophoresis on 1% agarose gels. PCR fragments were obtained using the gel purification extraction kit (QIAGEN GMBH, Germany) according to the manufacturer’s instructions.
Sequencing
PCR products were directly sequenced in both directions with corresponding amplification primers. DNA sequencing was performed using the dideoxy method in a BigDye Terminator Cycle Sequencing Ready reaction V.2 using the ABI Prism 3100 (16-capillary) Genetic Analyzers (Applied Biosystems Foster City CA) sequencing kit reaction mix, which contains 40 ng of purified PCR product, according to the manufacturer’s instructions. Sequence data were analyzed using the CLCbio software, and HBV genotypes were determined with the genotyping tool program[18].

Statistical analyses 

Comparison of the discrete variables age (< 45 or ≥ 45 years old), gender, CD4 cell count (<200 or ≥200 cell/mL), plasma HIV RNA VL (detectable: >50 copies/mL, or not), antiretroviral (ARV) patient treatment with or without anti HBV-activity (3TC, TDF or FTC) and positivity for HBV DNA (OHBI+ and OHBI- groups) was performed using Pearson’s chi square test or Fisher’s exact test, as required. Proportions were described together with 95% confidence interval (95%CI). All data with appropriate P values (0.05 were considered to be statistically significant. All the analyses were performed using SPSS for windows V.12.0 (SPSS, Chicago IL).

RESULTS
Demographic and clinical characteristics of patients 

The characteristics of the 49 HIV-1+/HBsAg- patients included in the study are summarized in Table 1. The age ranged from 18 to 73 years with an average age of 45 years. The range of the HIV RNA-1 VL was from non-detectable (ND) to 5.1 log10 HIV-RNA copies/mL. The CD4-T cell counts varied from 70 to 1500 cells/mm. Forty-eight patients were receiving antiviral treatment (ARV), and 33 patients were treated with drugs that exhibited anti-HBV activity: 3TC, TDF, or a combination of TDF/emtricitabine (FTC). According to the HBV serological pattern of OHBI, two groups of HIV-1+/HBsAg- patients were identified: a seropositive (SP) group that included 27 patients anti-HBc+ and a seronegative (SN) group with 22 patients. 

Variables associated with OHBI 

Twenty-four patients (49%) were positive for OHBI, and a detailed description of genome regions amplified, the presence of serologic markers, the HIV RNA VL, and the anti-viral treatment in each of these 24 patients is presented in Table 2. OHBI was identified in 48.1% (13) of the SP group and 50% of the SN group (11). The sequences of the HBV-core amplied fragment were analyzed using the maximum likelihood method based on the Kimura 2-parameter model and compared to HBsAg+/HIV-1 samples and genotype H reference sequence, because the high homology in the sequences to genotype H (Figure 1). 
No significant differences in gender, age, CD4+ levels, and the presence or absence of HBV serologic markers were found between OHBI+ patients and OHBI- patients. A positive correlation was found between the presence of OHBI and the HIV RNA-1 VL (OR = 8.75; P = 0.001; 95%CI: 2.26-33.79). ARV treatment with anti-HBV activity was also significantly associated with OHBI (OR = 0.25; P = 0.05; 95%CI: 0.08-1.05) (Table 3).
DISCUSSION
In Mexico HBV infection endemicity is characterized by a low HBsAg seroprevalence (0.03%), apparently due to a rapid resolution of the infection, low viral loads and a high prevalence of occult Hepatitis B infection[19]. However, high endemic areas of HBV infection have been detected in native population using anti-HBc marker and molecular diagnosis of HBV genomes[20,21]. The present study reports a high prevalence (49%) of occult hepatitis B virus infection in a group 49 HIV-1-infected individuals in Mexico. Previous reports on the prevalence of OHBI in HIV-1 patients have shown controversial results, ranging from 0 to 89.5%. For example, Nunez et al[11] did not detect HBV DNA in HIV-positive injection drug users, whereas a prevalence of 0.8% was reported in French HIV-infected patients[22]. Additional reports from Brazil[23], and the Netherlands[24]  found OHBI in 5% of HIV-infected patients. In contrast, prevalences of 14% in the UK[25] as high as 89.5% in Switzerland[12] and 88.4% in South Africa[13] have been reported. The discrepancies in the rate of OHBI may reflect the varying prevalences of HBV and HIV infections in different countries and the sensitivity of the assays used to detect HBV DNA. The prevalence of OHBI generally correlates with the level of HBV endemicity in different geographic areas. Thus, in regions with a low prevalence of HBV infection, like our country, OHBI would be high only in groups with a risk factor such as HIV-1 infection. 

The C nested-PCR assay used in this study for HBV DNA detection improved our ability to detect OHBI because we had two cases negative for the X and S region but positive for nested-C PCR assay. In these cases, the identity of the OHBI circulating in the patient was confirmed by sequencing. One limitation of this study was the inability to sequence all the positive samples; we were unable to obtain the sequence in seven of the 24 positive samples, because the amount of amplicon was very low. However, from the samples that were sequenced it is important to emphasize that they belong to genotype H. In Mexico, HBV genotype H is predominant during chronic infections and it is detected in mixtures with other genotypes and associated with other comorbities such a coinfection with HCV or HIV-1[19]. In particular, OHBI has been identified in 6.4% of blood donors, whereas genotype H was detected in 66.7% of the samples[17]. However, there is only one previous report of 18.4% OHBI in a group of HIV-1 Mexican patients[26]. 
Several studies have examined the prevalence of OHBI in HIV-1 patients, and few have evaluated risk factors. We analyzed the correlations between diverse variables and OHBI. We found no association between age, sex, ARV treatment duration, or CD4-cell count and OHBI. In our study, the distribution of positive cases for HBV serologic markers was similar in both SP and SN patients. This finding is relevant because previous studies have suggested that OHBI is more prevalent in SP individuals with anti-HBc[4,27]. Some studies have reported this in 13.6% of Iranian HIV-positive patients[28], compared to 24.5% of Indian[29] and 28.7% of Lebanese HIV-infected patients[30] although other studies have reported OHBI in SN HIV-1 patients[29,31]. In contrast, we found a significant inverse association (OR = 0.25; P = 0.05; 95%CI: 0.08-1.05) in patients treated with HBV-active drugs (3TC, TDF, or FTC) and OHBI, which would suggest a protective role for OHBI prevention. This agrees with a previous report in which the use of ARV treatment with anti-HBV activity decreased the risk for OHBI[7]. However, other studies have found no correlation between 3TC treatment and OHBI[32-34]. Although the P value was at the limits of statistical significance (P = 0.05) and the statistical power of the size sample is only of 48%, the data could suggest a protective role for prevention of OHBI. These results suggest the necessity to perform the screening for OHBI in a larger group of HIV-1 patients. 

Other studies have also shown that OHBI was more frequently detected in individuals with a low CD4+ cell count[24,35], an association that was not found in our study. We found that a detectable level of HIV RNA was a significant risk factor for OHBI in the group of patients studied (OR = 8.75), suggesting that an immune dysfunction other than a low CD4 cell count might impair the elimination of HBV and allow low levels of replication.  In accordance with this, a study reported that occult HBV was associated with an HIV RNA level >1000 copies/mL but not with CD4 cell counts <200 cells/mm3[7]. However, other studies have not found a significant association with HIV-RNA levels[22, 25, 36,37]. 

Several patients in the SN group (8/18) exhibit the coexistence of anti-HBs with HBV DNA detectable in plasma (Table 2), this prevalence is high and it would be interesting in the future to define by additional sequencing the presence of mutations at "a" major determinant at S gene, as potential mutants to escape neutralizing antibodies. 
The results of this study suggest that HIV+/HBsAg- patients should be tested for OHBI, particularly those with detectable levels of HIV RNA, regardless of the presence of HBV serological markers. Our results also suggest that the C-nested PCR amplification could be used for the initial screening for OHBI. Furthermore, this approach would make routine serological testing unnecessary, significantly reducing the cost of HBV diagnosis. Prospective studies would be needed to assess the clinical value of this diagnostic approach. 
Our study had some limitations. The sample size was relatively small and it was a single time point testing without any follow-up. Secondly, since it was a cross-sectional study, liver and clinical hepatic characteristics other than CD4 and ARV treatment were not determined in our study.
In conclusion, this study shows that the prevalence of OHBI is high among 49 HIV+/HBsAg- patients in Mexico and suggests the need for a sensitive test for HBV DNA detection. We suggest that C-nested PCR assay might be useful in the initial screening for OHBI especially in absence of HBsAg marker. 
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Background

The presence of hepatitis B virus (HBV) DNA in individuals hepatitis B surface antigen negative (HBsAg)-negative is defined as occult HBV infection (OHBI). Human immunodeficiency virus (HIV)-infected patients are at risk of acquiring viral hepatitis, due to common routes of transmission. Current evidences have shown that is relatively frequent in HIV-patients, however there are conflicting reports on the impact of OHBI on the natural history of HIV disease. In Mexico, few studies have been perfomed on OHBI prevalence. More studies are needed to determine the frequency of infection in this group HIV patients should be screened for evidence of occult hepatitis B infection.
Research frontiers

The clinical significance of OHBI is not defined yet. However, this infection has been involved in different clinical context, including acute reactivation when an immunosuppressive status occurs, and there are also evidence suggesting that it may contribute to the development of cirrhosis and may have an important role in hepatocarcinogenesis. 
Innovations and breakthroughs

The frequency of OHBI in HIV-1 patients is now well recognized due to advances in molecular. This is the first study in Mexico, that demonstrates the frequency of OHBI in HIV-patients utilizing more than one genetic marker in the analysis. The data presented here is a valuable contribution in the area of clinical virology because HIV-1 infection in our country is a very important health problem. Other problem is the low amount of HBV DNA that can be detected in the serum, of coinfected patients, for that more sensitive assay must be developed. The data clearly shows that the determination of the HBsAg solely may underestimate the actual prevalence of HBVO in this group of patients.
Applications

The results of this study suggest that HIV/OHBI coinfected patients remain undiagnosed, if only conventional serological markers for HBV are used. The authors propose that C-nested PCR assay might be useful in the initial screening for HBV DNA detection in bigger population groups, this approach will allow us to screen a bigger population.
Peer review

The author investigated the presence of OHBI in 49 HIV-1/HBsAg- patients. They would like to determine the frequency of OHBI in HIV-1+/HBsAg- patients in Mexico. They used nested PCR or real time PCR to amplify a region of the C, S and X genes. They found that the OHBI frequency is high among Mexican HIV-1+/HBsAg- patients and is more frequency in patients with detectable HIV RNA. The findings in this report are very important for managing HIV-1+/HBsAg patients. The study population is small, but the results are sufficient to perhaps merit an exploration in a bigger population.
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Table 1  Overall demographic, serological, and clinical data of the study population

	HIV-1 infected patients
	n=55
	95%CI (%)

	Ratio M: F
	3 : 1
	

	Age range (years)
	18-73
	

	HIV/HBV coinfection (HBsAg+)
	6
	10.7 (5.0-21.4)

	HIV-1 patients included (HbsAg-)
	49
	89.0 (78.2-94.9)

	Seropositive OHBI (SP)
	27
	49.0 (36.4-61.9)

	Seronegative OHBI (SN)
	22
	40.0 (28.1-53.2)

	
	
	

	Range of HIV RNA viral load in plasma (log10 copies/mL)
	ND-5.1


	

	
	
	

	CD4+ cell/mm3
	70-1500
	


HIV: Human immunodeficiency virus; HBV: hepatitis B virus; SP: One or more HBV serological marker except HbsAg (anti-HBc, anti-HBe, anti-HBs); SN: Negative for all HBV markers; OHBI: Occult hepatitis B infection; ND: No detectable by Cobas Monitor Amplicor Roche V. 1.5.  

Table 2  Detection of hepatitis B virus DNA regions, serologic markers, and ART treatment in 24 human immunodeficiency virus-1 patients identified with occult hepatitis B infection

	Patient ID
	HBV 

serological markers

 
	qPCR1 
	C-nested PCR
	RNA HIV (CV)

Log10 c/mm3
	HAART

Tx
	HBV Tx2

	
	(HBc
	(HBs
	(HBe
	S
	X
	
	
	
	

	SP
	
	
	
	
	
	
	
	
	

	HBVO-04
	+
	-
	-
	+
	+
	+
	3.1
	+
	-

	HBVO-05
	+
	-
	-
	+
	+
	+
	3.2
	+
	3TC

	HBVO-07
	+
	+
	-
	-
	-
	+
	nd
	+
	-

	HBVO-17
	+
	-
	+
	+
	+
	+
	2.4
	+
	TDF

	HBVO-22
	+
	+
	-
	+
	+
	+
	nd
	+
	3TC

	HBVO-27
	+
	+
	+
	+
	+
	+
	nd
	+
	TDF/FTC

	HBVO-31
	+
	+
	+
	+
	+
	+
	4.3
	+
	3TC

	HBVO-32
	+
	+
	+
	+
	+
	+
	2.2
	+
	3TC

	HBVO-36
	+
	-
	-
	+
	+
	+
	4.3
	+
	-

	HBVO-47
	+
	-
	+
	+
	+
	+
	5.1
	-
	-

	HBVO-49
	+
	+
	+
	+
	+
	+
	nd
	+
	-

	HBVO-54
	+
	+
	+
	+
	+
	+
	3.6
	+
	TDF/FTC

	HBVO-75
	+
	+
	+
	+
	+
	+
	nd
	+
	TDF/FTC

	SN
	
	
	
	
	
	
	
	
	

	HBVO-03
	-
	-
	-
	+
	+
	+
	5.0
	O
	-

	HBVO-08
	-
	-
	-
	-
	-
	+
	1.7
	+
	3TC

	HBVO-18
	-
	-
	-
	+
	+
	+
	2.6
	+
	-

	HBVO-20
	-
	-
	-
	+
	+
	+
	3.3
	+
	3TC

	HBVO-26
	-
	-
	-
	+
	+
	+
	3.9
	+
	-

	HBVO-33
	-
	-
	-
	+
	-
	+
	3.0
	+
	TDF

	HBVO-34
	-
	-
	-
	+
	+
	+
	2.7
	+
	-

	HBVO-35
	-
	-
	-
	+
	-
	+
	2.4
	+
	-

	HBVO-38
	-
	-
	-
	+
	-
	+
	nd
	+
	-

	HBVO-39
	-
	-
	-
	+
	+
	+
	nd
	+
	-

	HBVO-45
	-
	-
	-
	+
	+
	+
	nd
	+
	TDF

	Frequency (%)
	
	
	
	
	
	49
	
	
	


1qPCR: Real time PCR utilizing SyberGreen assay; 2ARV treatment included tenofovir (TDF). HIV: Human immunodeficiency virus; HBV: hepatitis B virus; SP: Seropositive (one or more HBV serological marker: anti-HBc, anti-HBe, anti-HBs); SN: Negative for all HBV markers; nd: No detectable. S: Surface ORF; X: Protein X ORF; C: Core ORF. Tx: Treatment; TDF/FTC: Tenofovir/emtricitabine; 3TC: lamivudine; O: other ARV treatment (IFN).

Table 3  Analysis of potential risk variables associated with hepatitis B virus infection in human immunodeficiency virus-1 patients

	
	 HBV DNA
	
	
	
	

	
	Positive (n=24)
	Negative(n=25)
	Χ2
	P value
	OR
	95%CI

	
	n (%)
	n (%)
	
	
	
	

	Gender
	
	
	
	
	
	

	Male
	17 (71)
	20 (80)
	0.55
	0.45
	0.60
	0.16-2.26

	Female
	7 (29)
	5 (20)
	
	
	
	

	
	
	
	
	
	
	

	Age
	
	
	
	
	
	

	< 45 years
	12 (50)
	12 (48)
	0.02
	0.88
	0.92
	0.30-2.83

	≥ 45 years
	12 (50)
	13 (52)
	
	
	
	

	
	
	
	
	
	
	

	Seropositive for any marker (SP)
	
	
	
	
	
	

	Yes
	13 (54)
	14(56)
	0.01
	0.89
	0.92
	0.30-2.86

	No
	11 (46)
	11 (44)
	
	
	
	

	
	
	
	
	
	
	

	HIV RNA VL > 50 copies/mL
	
	
	
	
	
	

	 Detectable
	15 (63)
	4 (16)
	11.15
	0.001
	8.75
	2.26-33.79

	No detectable
	9 (37)
	21 (84)
	
	
	
	

	
	
	
	
	
	
	

	ARV-treatment
	
	
	
	
	
	

	Yes
	24 (96)
	23 (96)
	-
	1.01
	1.04
	0.06-17.68

	No
	1 (4)
	1 (4)
	
	
	
	

	
	
	
	
	
	
	

	With TDF/FTC or 3TC 
	
	
	
	
	

	Yes
	13 (54)
	20 (80)
	3.72
	0.052
	0.25
	0.08-1.05

	No
	11 (46)
	5 (20)
	
	
	
	

	
	
	
	
	
	
	

	CD4+
	
	
	
	
	
	

	< 200 cell/mm3
	2 (8)
	3(12)
	-
	1.01
	0.66
	0.10-4.38

	> 200 cell/mm3
	22 (92)
	22 (88)
	
	
	
	

	
	
	
	
	
	
	


1Fisher’s exact test; 2α = 95%, β = 80%, OR = 0.29 with the same percentages, n = 52.

[image: image1]
Figure 1  Phylogenetic tree constructed by the Maximum Likelihood method based on the partial nucleotide sequence of the core gen (439 bp) of 18 OHBI isolates (CP and CN); 5 sequences (C) obtained from hepatitis B virus overt co-infection (HbsAg+), using the three genotype H reference sequences from Genbank (AB375159.1, AB375160.1, AB375161.1), as a reference group and one hepatitis B virus sequence from a chronic hepatitis B virus mono-infected patient (HBV-84-R). Genetic distances were estimated using the Kimura two-parameter matrix and Bootstrap values are indicated for the major nodes as a percentage of the data obtained from 1000 replicates. C: Core; -CN: Seronegative OHBI; -CP: Seropositive OHBI; -S: HBsAg+ isolates.
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