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Abstract 

HIV-HBV co-infection was previously studied in patients older than 40 years of age, with added risk factors for liver disease. 

Data on progression of liver damage in young, co-infected patients, without associated comorbidities is sparse. We assessed 

the prevalence and stage of HBV co-infection in young individuals with parenterally acquired HIV infection and multiple 

previous antiretroviral (ART) treatments. Out of 227 patients (median age: 24 years, median duration of HIV infection: 23.9 

years, median ART duration: 11.6 years), 61.7% had any markers of HBV infection, 53.6% were chronic HBsAg carriers, 

9.3% had HBeAg present, 11.4% had high-levels of HBV DNA and 1.4% had severe liver fibrosis according to FIB-4 

noninvasive score. HBV co-infected patients had longer ART exposure (147.07 vs. 121.3 months, p = 0.003) than those with 

HIVin the absence of HBV, with no significant differences in the use or duration of HIV-HBV dually-active antiretrovirals 

(lamivudine, tenofovir). Young HIV-HBV co-infected patients remain free of hepatic disease under ART. 

 

Rezumat 

Coinfecția HIV-VHB a fost studiată în special la pacienți cu vârsta de peste 40 de ani cu multiplii factori de risc pentru boala 

hepatică. Există insuficiente date asupra progresiei bolii hepatice la pacienți imunosupresivi cu vârste tinere. Acest studiu 

evaluează prevalența și stadiul coinfecției cu VHB la pacienți cu infecție HIV dobândită pe cale parenterală, cu multiple 

tratamente antiretrovirale (ARV) în antecedente. Din 227 de pacienți (vârsta mediană: 24 de ani, durata mediană a infecției 

HIV: 23,9 ani, durata mediană a ARV: 11,6 ani), 61,7% au prezentat markeri ai infecției VHB, 53,6% fiind purtători cronici 

de AgHBs, dar numai 9,3% pozitivi pentru AgHBe, 11,4% cu viremie VHB semnificativă clinic și 1,3% cu fibroză hepatică 

severă, evaluată prin scorul neinvaziv FIB-4. Pacienții coinfectați HIV-VHB au avut durată mai mare de expunere la ARV 

(147,07 vs. 121,3 luni, p = 0,003) comparativ cu cei monoinfectați HIV, însă fără diferențe semnificative în ceea ce privește 

utilizarea sau durata ARV cu dublă acțiune pe HIV și VHB (lamivudina, tenofovir). Pacienții tineri coinfectați HIV-VHB 

rămân într-o fază inactivă a bolii hepatice sub tratament ARV. 
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Introduction 

Hepatitis B virus (HBV) infection is common in 

individuals infected with HIV; in 2017 around 2.7 

million persons were HIV-HBV co-infected, according 

to the latest WHO estimates [33]. HIV modifies the 

natural history of HBV infection, favouring the 

development of chronic hepatitis and accelerating its 

course to cirrhosis or hepatocellular carcinoma. As a 

result, liver-related mortality is estimated to be much 

higher in HIV-HBV co-infected patients compared 

to mono-infected ones [28]. 

In HBV mono-infected individuals, development of 

cirrhosis is influenced by age, sex, and race; in 

Caucasian patients, the 5-year cumulative incidence is 

estimated to be 17 - 38%, depending on the infective 

genotype and the presence of HBe antigen [21]. 

Individuals infected during childhood are more likely 

to remain immunotolerant for 20 - 30 years; nevertheless, 

around 5% of them will also develop liver fibrosis, 
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as it was shown in a study on Taiwanese patients 

followed for more than a decade [4]. HIV mono-

infection is also associated with liver injury, albeit 

in a smaller proportion of individuals; the rate of 

liver fibrosis varies between 1.3 - 4.3% [2, 12, 16]. 

In HIV-HBV co-infected patients, in the absence of 

treatment, the incidence of liver fibrosis is between 

12 - 15% and there is an increased risk of progression 

towards cirrhosis and hepatocellular carcinoma [29, 

30]. According to both European and American 

guidelines, HIV patients co-infected with HBV must 

be treated with antiretrovirals active on both viruses, 

irrespective of their immune status [1, 5]. HIV-HBV 

co-infection was studied mostly in patients older 

than 40 years of age, with numerous risk factors for 

liver disease [3, 11]. Data on the progression of liver 

damage in young, co-infected patients, without associated 

comorbidities is sparse. 

Romania has one of the largest cohorts of HIV patients 

infected horizontally in their early childhood, during 

the early 1990s, via unsterilized needles or blood 

products [8, 22]. The prevalence of HBV co-infection 

in this cohort was high [25], due to the overlapping 

transmission pathways of the two viruses, in a setting 

that was endemic for HBV (reported HBV incidence: 

43 cases per 100,000 inhabitants, before the introduction 

of universal new-born vaccination in 1995) [23]. These 

patients are now aged 23 - 29 years, have lived all 

their life with HIV (and some of them with HBV co-

infection) and have been extensively treated with 

multiple antiretroviral regimens. They provide a valuable 

insight on the impact of HIV infection on the evolution 

of hepatitis B acquired at young ages. 

The aim of the current study is to evaluate the 

frequency and aspects of HBV co-infection and the 

impact of long-term treatment on liver disease in 

young patients with longstanding HIV infection. 

 

Materials and Methods 

Patients. A retrospective, cross-sectional study was 

conducted in patients with HIV infection acquired 

horizontally in early childhood, followed in a large 

tertiary facility (“Victor Babeș” Hospital of Infectious 

Diseases, Bucharest, Romania). Exclusion criteria 

included a history of chronic hepatitis C or D, auto-

immune hepatitis or hepatocellular carcinoma, 

pregnancy and breastfeeding. None of the patients 

had tuberculosis or other AIDS defining diseases at 

the time of assessment. 

HIV infection was virologically characterized by current 

and zenith viral loads, determined using a commercial 

nucleic acid amplification test (COBAS TaqMan 

HIV-1 Test Version 2.0, Roche Molecular Systems, 

Branchburg, NJ, US), with a linear range between 

34 - 10,000,000 copies HIV RNA/mL; values ≤ 34 

HIV RNA copies/mL were classified as undetectable 

for the analysis. The immunologic status was assessed 

using current and nadir CD4 cells number, determined 

using a flow-cytometry based assay (BD Tritest 

CD4/CD8/CD3, Becton Dickinson, San Jose, CA, 

US). Current and previous treatment regimens were 

recorded, as well as previous use of hepatotoxic drugs 

and self-reported adherence. 

Hepatitis B co-infection. Study participants were tested 

for markers of past (IgG anti-HBc antibodies with or 

without anti-HBs antibodies) or present (IgG anti-

HBc antibodies and HBsAg) HBV infection and for 

HBV active replication (HBV DNA, HBeAg). HBV 

viral load was determined using a real-time PCR 

commercial test (COBAS TaqMan HBV Test, Roche 

Molecular Systems, Branchburg, NJ, US), with linear 

range between 6 - 110,000,000 HBV DNA IU/mL; 

a value < 6 IU/mL was classified as undetectable 

for the analysis. 

Liver fibrosis was assessed using a non-invasive test, 

namely the FIB-4 score, derived from the formula: 

[age (years) × AST (IU/L)]/[(PLT (109/L) × ALT1/2 (IU/L)]. 

A FIB-4 score < 1.45 was considered a negative 

predictor for advanced fibrosis, while a score higher 

than 3.25 was considered suggestive for significant 

liver fibrosis [14, 31]. ALT values more than 1.5 x 

upper normal limit (40 IU/mL) were considered 

elevated. 

Other potential hepatotoxic factors. Alcohol use was 

recorded based on the patient’s own assessment (no 

alcohol consumption, between 1 - 5 drinks a day, 

more than 5 drinks a day). Alcohol and substance use 

were recorded as ever or current; none of the study 

participants met alcohol or substance abuse criteria. 

Data on plasma cholesterol, triglycerides and body 

mass index (BMI – assessed using height and weight 

of the patients) were extracted from the medical 

records. None of the patients received cholesterol-

lowering statin drugs, none had diabetes, severely 

immunosuppressed ones received prophylactic 

trimethoprim-sulfamethoxazole. 

Ethics. Approval by the Ethical Committee of “Ștefan 

S. Nicolau” Institute was granted in accordance with 

the 2008 Declaration of Helsinki; informed consent 

was obtained for each participant before the collection 

of clinical and laboratory data, all analysis were 

performed on anonymized samples. 

Statistical analysis was performed using SPSS soft-

ware (v21.0; SPSS Inc., Chicago, IL, USA). Non-

parametric Mann-Whitney test was employed for 

assessing differences between groups. Chi-squared 

test of independence or Fisher exact, where appropriate, 

was used for qualitative data. Correlations between 

continuous variables were assessed using Pearson 

correlation. For all analysis a p value below 0.05 

was considered statistically significant. 
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Results and Discussion 

Clinical and laboratory characteristics of patients 

The demographic, virologic and immunological 

characteristics of 227 HIV-infected patients (median 

age 24 years, median duration of HIV infection 23.9 

years) are presented in Table I. According to the CDC 

clinical classification, 50.7% of all patients had 

previously AIDS defining diseases, 47.6% were 

classified as CDC stage B and only 1.8% as CDC 

stage A. Current HIV viremia was detectable in 41.9% 

patients, with a median viral load in this detectable 

HIV RNA group of 4610 copies/mL. The median of 

the most recent CD4+ T cell count was 478.5 cells/ 

mm3; only 17.2% of all patients displayed severe 

immunosuppression (CD4 T cell count below 200 

cells/mm3, out of which more than a half had less 

than 100 CD4 cells/mm3) (Table I).  

Table I 

Demographic, virologic, immunologic data in the study groups 

Patients* Total HIV Monoinfection HIV-HBV Co-infection P value** 

N = 227 N = 87 N = 140   

Males, n (%) 111 (48.9%) 41 (47.1%) 70 (50.3%) 0.674 

Median age, years [IQR] 24 [23; 25] 24 [23; 25] 24 [23; 25] 0.547 

Median BMI, kg/m2 [IQR] 20.43 [18.34; 23.17] 20.15 [18.29; 23.39] 20.9 [18.68; 23.19] 0.510 

Cholesterol > 200 mg/dL, n (%) 64 (28.8%) 21 (24.1%) 43 (30.7%) 0.370 

Triglycerides > 150 mg/dL, n (%) 69 (31.7%) 33 (37.9 %) 36 (25.7%) 0.034 

Median HIV infection duration, years [IQR] 23.9 [22.85; 24.65] 23.98 [23.08; 24.43] 23.87 [22.83; 24.76] 0.773 

No of patients CDC stage C, n (%) 115 (50.7%) 48 (55.2%) 67 (47.9%) 0.239 

Patients with detectable plasma HIV RNA, 

n (%) 

95 (41.9%) 36 (41.4%) 59 (42.1%) 0.910 

Median current HIV plasma viral load, 

copies/mL [IQR] 

1 [0; 1168] 1 [0; 467] 1 [0; 2294.75] 0.678 

Median zenith HIV plasma viral load, 

copies/mL [IQR] 

133000 

[25600;  423300] 

133000 

[28630; 453000] 

134237.5 

[23567.5; 338754] 

0.600 

Median current CD4, cells/mm3 [IQR] 478.5 [273; 700.5] 489 [268; 698.25] 475.5 [273.75; 708] 0.694 

Patients with CD4 < 200 cells/mL, n (%) 39 (17.2%) 13 (14.9%) 26 (18.6%) 0.505 

Median nadir CD4, cells/mm3 [IQR] 94 [22; 211] 86 [17.5; 194] 104.5 [24.75; 216.75] 0.620 
*Continuous data are presented as medians, [IQR]; **Significance was determined using Mann-Whitney U test for continuous variables and 

Chi-square tests for categorical variables. 

 

 
Figure 1. 

HIV-HBV co-infection markers in the study group 

 

HBV co-infection 

Co-infection with HBV was detected in 140 (61.7%) 

patients (Figure 1), who displayed IgG anti-HBc anti-

bodies as a marker of past or present infection. Half of 

these patients (53.6%, 75/140) were chronic HBsAg 

carriers. Only 9.3% (13/140) of the co-infected patients 

presented positive HBeAg, as a marker of active 

replication. Plasma HBV DNA was detectable in 39 

patients, but with a low viral load (median HBV plasma 

viral load: 12; IQR [12; 357] IU/mL). Clinically 

relevant viral loads (above 2000 IU/mL) were recorded 

only in 16 cases (11.4%) of the co-infected patients, 

all with positive HBeAg. Plasma HBV DNA viral 

load was correlated with plasma HIV RNA (r = 0.407, 

p = 0.0001), yet no correlation was recorded with 

the CD4 T cell count (p = 0.116). Patients without 
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severe immunosuppression were less likely to display 

detectable plasma HBV DNA (OR = 4.7, 95% CI: 

1.40 - 16.33, p value = 0.010). 

These data confirms the results obtained in the same 

setting [25], almost 15 years ago, with a significant 

prevalence of HBV co-infection in young HIV patients, 

and higher rates of HBsAg chronic carriage than those 

recorded in the literature [26]. 

A third of all co-infected patients (34.3%, 48/140) 

have a profile of HBV clearance (IgG anti-HBc and 

anti-HBs antibodies, without detectable viral load). 

Longitudinal data were not available to ascertain 

whether this reflects indeed a high proportion of 

HBeAg/HBsAg loss/seroconversion or whether it is 

a selection bias. Previous findings reported higher 

HBeAg clearance rates in young patients, without 

comorbidities, compared to older ones, even after 

prolonged treatment [7]. 

Seventeen patients displayed isolated anti-HBc anti-

bodies, no cases met the criteria for occult hepatitis 

(anti-HBc antibodies present, HBsAg negative, HBV 

DNA > 2000 IU/mL). Ten patients (6.9%) had 

isolated anti-HBs antibodies; no data on previous 

HBV vaccination status were available. 

Liver disease 

Within the entire study group, the median ALT values 

were within normal limits, namely 37 IU/mL, IQR 

[29; 49.5]. Co-infected patients were more likely to 

display ALT values above 1.5 times the upper normal 

limit (OR = 2.4, 95% CI: 1.08 - 5.33, p = 0.028). 

The FIB-4 score in the study population was low, 

with a median value of 0.42 [IQR: 0.32; 0.55]. A 

FIB-4 score above 3.25 (indicative of severe liver 

fibrosis) was detected only in 3 patients (1.3% of 

the total study population), of which 2 were HBV 

co-infected. FIB-4 has been shown to have a good 

negative predictive value for severe fibrosis, and 

although the use of a non-invasive biomarker could 

offer imprecise data as to the exact grade of liver 

fibrosis, it can be used, along with the FibroMax (Bio 

Predictive, Paris, France) [19] or the APRI score, in 

settings where other methods are not readily available 

[15]. 

There was no significant correlation between the 

fibrosis score and other potential causes of hepato-

toxicity (high BMI, triglycerides and cholesterol, 

alcohol use), although the 3 patients with significant 

liver fibrosis (FIB-4 score over 3.25) reported 

occasional alcohol consumption. 

The low rate of active liver disease, despite the high 

prevalence of HBV co-infection, might be attributed 

to the immunotolerance characteristic for perinatally 

acquired hepatitis B, but also to the long-term anti-

retroviral treatment that included HBV active anti-

retrovirals. 

Antiretroviral treatment 

At the time of the study, 90.3% (205/227) of the 

patients were receiving cART, with no significant 

differences between the HIV mono-infected and the 

HIV-HBV co-infected ones regarding the current use 

of antiretrovirals (Table II). More than half of all 

individuals had been on ARV medication for over 

10 years (n = 128, 56.4%) and received at least 4 

different ARV regimens (119/227, 52.4%, as shown in 

Table II). The current treatment consisted of NRTI/PI 

in 75.8% of all patients, while 9.7% followed an 

NRTI/NNRTI-based regimen and 14.5% received 

individualized regimens. Participants without cART 

have stopped their previous treatment and refused 

to restart ARV, mainly due to pill fatigue. 

HIV-HBV co-infected patients had longer treatment 

durations than HIV mono-infected patients (147.07 

vs. 121.3 months, p = 0.003), although no difference 

was observed between groups in the number of 

different ARV regimens and no significant differences 

were recorded regarding all-time use of nucleos(t)ide 

inhibitors (NRTI), protease inhibitors (PI) or non-

nucleoside inhibitors (NNRTI) (p > 0.5). 

Table II 

Treatment data in the studied groups 

Treatment data Total  HIV Monoinfection HIV-HBV Co-infection P value** 

Median ARV treatment duration,  

months [IQR] 

139.54 [9464; 173.22] 121.3 [66.02; 164.56] 147.07 [104.92; 184.31]  0.003 

Patients currently on ART, n (%) 205 (90.3%) 76 (87.4%) 129 (92.1%) 0.343 

Patients with ART regimens for over 10 

years, n (%) 

128 (56.4%) 40 (46%) 88 (62.9%) 0.033 

Patients with over 4 different ART 

regimens, n (%) 

119 (52.4%) 41 (47.1%) 78 (55.7%) 0.390 

Patients with self-reported adherence 

problems, n (%) 

 76 (33.5%) 26 (29.9%) 50 (35.7%)  0.578 

*Continuous data are presented as medians, [IQR]; **Significance was determined using Mann-Whitney U test for continuous variables and 

Chi-square tests for categorical variables. 

 

Antiretrovirals active against both HIV and HBV 

(NRTIs- lamivudine and tenofovir) were equally 

used in mono-infected and co-infected patients. The 

current regimen included lamivudine (3TC), used 

for a median duration of 8 years (in 58.5% of HIV 

mono-infected patients and 54.5% of HIV-HBV co-

infected ones, p = 0.128); and tenofovir (TDF), used 

for a median duration of 3 years (in 15.8% of HIV 

mono-infected and 22% of HIV-HBV co-infected 

patients, p = 0.3). With only one exception, all patients 
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currently on tenofovir had previously used lamivudine, 

making it difficult to separate the virologic efficacy 

of each dually active drug. Nevertheless, TDF- based 

regimens were used in only 4 of the 16 patients 

with high HBV viral loads (> 2000 IU/mL); all the 

4 reported treatment adherence problems and two 

of them associated high HIV viral loads. 

No correlation was observed between the duration of 

lamivudine or tenofovir treatment and the serological 

criteria of therapeutic success (seroconversion to anti-

HBs antibodies or anti-HBe antibodies). However, 

dually active antiretrovirals have been shown to be 

effective in reducing both the risk of HBV reactivation 

in patients under immune-suppresive and biological 

modifier therapies [17] and the risk of new HBV 

infections in HIV infected patients [5, 7]. The importance 

of long-term treatment with dually active antiretrovirals 

is also demonstrated by the small number of patients 

with significant HBV viral loads. HBV viremia has 

been consistently indicated as the best predictor of liver 

fibrosis in both HBV mono-infected and HIV-HBV 

co-infected patients [10, 27, 30]. A gradual regression 

of fibrosis, following persistent suppression of HBV 

DNA replication after antiviral treatment has been 

already signalled [18]. The long treatment duration in 

patients from our cohort might also account for the 

low rate of positive HBeAg hepatitis, as has also 

been shown in an extensive meta-analysis on HBV 

mono-infected patients [32]. HBeAg and/or HBsAg 

loss are markers of an efficient immune control of 

HBV replication and together with a sustained virologic 

response (undetectable viremia) demonstrate the 

treatment efficacy. Although in this study there was 

no statistically significant relationship between the use 

of specific ARV and the presence of liver fibrosis, it 

is probable that the inclusion of dually active anti-

retrovirals in the cART regimen for HIV (even without 

knowing the HBV status), contributed to the low level 

of viral replication and liver fibrosis. Still, repeated 

assessments of the liver function are necessary in 

HIV-HBV co-infected patients, as higher rates of intra-

hepatic HBV replication can occur irrespective of 

the HBV plasma viral load [24]. 

Importantly, the multiple ARV regimens received 

by the patients over a long period of time did not 

appear to be associated with significant hepatotoxicity. 

Similar low rates of liver damage induced by ART 

have been reported in both HBV and HCV co-

infected people living with HIV [13, 20]. 

 

Conclusions 

The study demonstrates that young patients with long-

standing HIV-HBV co-infection and antiretroviral 

treatment maintain a low level of HBV replication and 

have very low rates of active liver disease. Further 

longitudinal studies are needed to adequately assess 

the dynamic progression of liver injury from this 

young age onwards. 
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