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Dear editor
We thank Peppa et al for their thoughtful response to our review and for contributing important emerging data on 
immune phenotypes in HIV/HBV co-infection. Their observations add valuable mechanistic insight, particularly by 
highlighting distinctions in immune remodeling between treated and untreated states of HIV/HBV co-infection in 
individuals receiving long-term HBV-active antiretroviral therapy. Such data are important for refining our understanding 
of host–virus interactions in the modern treatment era.

We agree that the immunologic landscape of treated HIV/HBV co-infection is more complex than a uniformly 
detrimental model would imply. The reported findings of enhanced adaptive NK-cell activity and preserved HBV-specific 
CD8+ T-cell responses in well-characterized cohorts of individuals with HIV/HBV co-infection receiving long-term 
suppressive therapy are significant1,2 and may help explain clinical observations such as higher rates of HBsAg clearance 
reported in people with co-infection following initiation of HBV-active ART.3,4 These findings appropriately emphasize 
that effective treatment can partially reshape immune dysfunction associated with chronic dual infection. However, 
extrapolation of these observations to imply a protective or advantageous state would be premature. Rather, they 
highlight context-dependent immune adaptation under conditions of sustained viral suppression, which does not negate 
the broader evidence of increased clinical risk. A substantial body of evidence continues to demonstrate that untreated or 
incompletely treated HIV/HBV co-infection is associated with greater immune dysregulation, accelerated liver disease, 
and worse long-term outcomes than either infection alone.5–7 Importantly, our use of the term “synergistic reinforcement” 
was intended to reflect the overall biological and clinical trajectory across disease states, rather than a uniform 
immunologic phenotype under all treatment conditions. As Peppa et al note, co-infection is not benign.

Comparable examples have been described in other chronic viral infections. In patients with HBV and HCV 
coinfection, the introduction of direct acting antivirals for hepatitis C led to reports of HBV reactivation, including 
severe and occasionally fatal cases, following rapid HCV clearance.8 This phenomenon likely reflects the removal of 
suppressive antiviral pathways induced during chronic HCV infection. Similarly, cytomegalovirus can enhance specific 
immune modulatory responses while simultaneously driving chronic inflammation, immune senescence, and end-organ 
disease, particularly in older adults and immunocompromised individuals.9,10 These examples demonstrate that measur
able immune effects during co-infection do not necessarily translate into reduced clinical risk.

The same principle applies to HIV/HBV co-infection in the tenofovir era. Although HBV-active antiretroviral therapy 
has markedly improved prognosis,11 it is premature to conclude that fibrosis progression, hepatic decompensation, or 
liver-related mortality have normalized. Several longitudinal studies continue to show progression to advanced fibrosis or 
persistent cirrhosis in a subset of treated individuals, and fibrosis regression appears less pronounced than that reported in 
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HBV monoinfection.3,12,13 Residual risk likely reflects multiple factors beyond HBV replication alone, including 
metabolic comorbidity, prior immunosuppression, delayed diagnosis, and ongoing immune activation. Likewise, reduc
tions in hepatic events and mortality should be interpreted cautiously. While outcomes have improved substantially in 
well-resourced cohorts with broad access to therapy,11 population-level studies remain heterogeneous, and excess 
mortality persists in some settings, particularly where treatment access is delayed or incomplete.5,6 Contemporary data 
from resource-limited regions continue to demonstrate higher mortality among persons with HIV/HBV co-infection than 
among those with HBV monoinfection.6,14 Thus, current therapies have transformed prognosis, but have not fully 
eliminated disparities in outcome.

Viewed in this context, the findings presented by Peppa et al add a useful clarification to the field but do not alter the 
central conclusion that HIV/HBV co-infection remains a clinically important state of aggregated risk, particularly when 
untreated or treated suboptimally. Recognizing both the benefits of modern therapy and the persistence of residual risk is 
essential for accurate interpretation of emerging immunologic data.

As emphasized in our initial work, and as Peppa et al concur, individuals with HIV/HBV co-infection, regardless of 
current or past treatment status, should be included in cure-directed and immune-based therapeutic studies. Their 
historical exclusion has limited progress in a population with a substantial unmet need. Inclusion of diverse cohorts, 
longitudinal sampling, and tissue-based investigation will be critical to determining how these immunologic observations 
relate to meaningful clinical outcomes. Finally, we appreciate the authors’ contribution and welcome continued 
investigation in this area. We agree that our framework may not fully capture the biology of individuals receiving long- 
term suppressive therapy, and we value insights provided by Peppa et al in helping to refine this distinction. At the same 
time, interpretation of these findings should remain balanced, recognizing important mechanistic advances while staying 
grounded in the broader clinical evidence base, which continues to support co-infection as a state of increased risk.

Funding
This work was supported by the Translational Virology Core at the San Diego Center for AIDS Research (P30 AI036214), 
the HOPE T32 Training program (AI007384), the National Institute of General Medical Sciences of the National Institutes 
of Health under award T32GM154642 (University of California San Diego Medical Scientist Training Program) and The 
James B. Pendleton Charitable Trust. Additional support was provided through the ACTG (AI068636, UM1).

Disclosure
The authors report no conflicts of interest in this communication.

References
1. Sun B, da Costa KAS, Alrubayyi A, et al. HIV/HBV coinfection remodels the immune landscape and natural killer cell ADCC functional 

responses. Hepatology. 2024;80(3):649–663. doi:10.1097/hep.0000000000000877
2. Preechanukul A, Alrubayyi A, Sun B, et al. Stem-like CD8+ T cells preserve HBV-specific responses in HBV/HIV co-infection. Gut. 2025: 

gutjnl–2025–335461. doi:10.1136/gutjnl-2025-335461
3. Dezanet LNC, Miailhes P, Lascoux-Combe C, et al. Persistent HBV replication and serological response during up to 15 years of tenofovir-based 

antiretroviral therapy in HIV/HBV-coinfected patients: a multicentre prospective cohort study. J Antimicrob Chemother. 2021;76(11):3009–3019. 
doi:10.1093/jac/dkab294

4. Price H, Dunn D, Pillay D, et al. Suppression of HBV by tenofovir in HBV/HIV coinfected patients: a systematic review and meta-analysis. PLoS 
One. 2013;8(7):e68152. doi:10.1371/journal.pone.0068152

5. Kouamé GM, Boyd A, Moh R, et al. Higher mortality despite early antiretroviral therapy in human immunodeficiency virus and Hepatitis B virus 
(HBV)-coinfected patients with high HBV replication. Clin Infect Dis. 2018;66(1):112–120. doi:10.1093/cid/cix747

6. Makuza JD, Law M, Puyat J, et al. All-cause mortality in persons with HIV-HBV co-infection treated for HBV in Rwanda: a population-based 
cohort study. J Viral Hepat. 2026;33(3):e70158. doi:10.1111/jvh.70158

7. Muula GK, Bosomprah S, Sinkala E, et al. Hepatitis B viral replication markers and hepatic fibrosis in untreated chronic hepatitis B virus infection 
with and without HIV coinfection in Zambia. Aids. 2023;37(13):2015–2020. doi:10.1097/qad.0000000000003659

8. Pisaturo M, Macera M, Alessio L, Calò F, Coppola N. Hepatitis B Virus (HBV) reactivation following pharmacological eradication of Hepatitis 
C Virus (HCV). Viruses. 2019;11(9):850. doi:10.3390/v11090850

9. Semmes EC, Hurst JH, Walsh KM, Permar SR. Cytomegalovirus as an immunomodulator across the lifespan. Curr Opin Virol. 2020;44:112–120. 
doi:10.1016/j.coviro.2020.07.013

10. Cabello Ubeda A, Erlandson KM, Freeman ML, et al. Cytomegalovirus in HIV: a modifiable driver of inflammation, frailty, and aging. Curr HIV/ 
AIDS Rep. 2026;23(1). doi:10.1007/s11904-026-00775-2

https://doi.org/10.2147/IDR.S621913                                                                                                                                                                                                                                                                                                                                                                                                                                                                Infection and Drug Resistance 2026:19 2

Bobadilla et al                                                                                                                                                                       

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1097/hep.0000000000000877
https://doi.org/10.1136/gutjnl-2025-335461
https://doi.org/10.1093/jac/dkab294
https://doi.org/10.1371/journal.pone.0068152
https://doi.org/10.1093/cid/cix747
https://doi.org/10.1111/jvh.70158
https://doi.org/10.1097/qad.0000000000003659
https://doi.org/10.3390/v11090850
https://doi.org/10.1016/j.coviro.2020.07.013
https://doi.org/10.1007/s11904-026-00775-2


11. van Welzen BJ, Smit C, Boyd A, et al. Decreased all-cause and liver-related mortality risk in HIV/Hepatitis B virus coinfection coinciding with the 
introduction of Tenofovir-containing combination antiretroviral therapy. Open Forum Infect Dis. 2020;7(7):ofaa226. doi:10.1093/ofid/ofaa226

12. Sterling RK, Wahed AS, King WC, et al. Spectrum of liver disease in Hepatitis B virus (HBV) patients co-infected with human immunodeficiency 
virus (HIV): results of the HBV-HIV cohort study. Am J Gastroenterol. 2019;114(5):746–757. doi:10.1038/s41395-018-0409-9

13. Vinikoor MJ, Sinkala E, Chilengi R, et al. Impact of antiretroviral therapy on liver fibrosis among human immunodeficiency virus-infected adults 
with and without HBV coinfection in Zambia. Clin Infect Dis. 2017;64(10):1343–1349. doi:10.1093/cid/cix122

14. Kenfack-Momo R, Kenmoe S, Takuissu GR, et al. Epidemiology of hepatitis B virus and/or hepatitis C virus infections among people living with human 
immunodeficiency virus in Africa: a systematic review and meta-analysis. PLoS One. 2022;17(5):e0269250. doi:10.1371/journal.pone.0269250

Dove Medical Press encourages responsible, free and frank academic debate. The contentTxt of the Infection and Drug Resistance ‘letters to the editor’ section does not necessarily 
represent the views of Dove Medical Press, its officers, agents, employees, related entities or the Infection and Drug Resistance editors. While all reasonable steps have been taken to 
confirm the contentTxt of each letter, Dove Medical Press accepts no liability in respect of the contentTxt of any letter, nor is it responsible for the contentTxt and accuracy of any letter 
to the editor.  

Infection and Drug Resistance                                                                                                    

Publish your work in this journal 
Infection and Drug Resistance is an international, peer-reviewed open-access journal that focuses on the optimal treatment of infection (bacterial, 
fungal and viral) and the development and institution of preventive strategies to minimize the development and spread of resistance. The journal is 
specifically concerned with the epidemiology of antibiotic resistance and the mechanisms of resistance development and diffusion in both hospitals and 
the community. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. 
Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/infection-and-drug-resistance-journal

Infection and Drug Resistance 2026:19                                                                                                   3

Bobadilla et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/ofid/ofaa226
https://doi.org/10.1038/s41395-018-0409-9
https://doi.org/10.1093/cid/cix122
https://doi.org/10.1371/journal.pone.0269250
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Dear editor
	Funding
	Disclosure

