
World Journal of
Hepatology

ISSN 1948-5182 (online)

World J Hepatol  2024 May 27; 16(5): 661-862

Published by Baishideng Publishing Group Inc



WJH https://www.wjgnet.com I May 27, 2024 Volume 16 Issue 5

World Journal of 

HepatologyW J H
Contents Monthly Volume 16 Number 5 May 27, 2024

EDITORIAL

Hepatitis C virus eradication in people living with human immunodeficiency virus: Where are we now?661

Spera AM, Pagliano P, Conti V

Hepatic pseudotumor: A diagnostic challenge667

Samanta A, Sen Sarma M

Liver disease in patients with transfusion-dependent β-thalassemia: The emerging role of metabolism 
dysfunction-associated steatotic liver disease

671

Fragkou N, Vlachaki E, Goulis I, Sinakos E

Fecal microbiota transplantation in the treatment of hepatic encephalopathy: A perspective678

Samanta A, Sen Sarma M

Nano-revolution in hepatocellular carcinoma: A multidisciplinary odyssey - Are we there yet?684

Lee HD, Yuan LY

REVIEW

Multifunctional role of oral bacteria in the progression of non-alcoholic fatty liver disease688

Mei EH, Yao C, Chen YN, Nan SX, Qi SC

Unraveling the relationship between histone methylation and nonalcoholic fatty liver disease703

Xu L, Fan YH, Zhang XJ, Bai L

Genetic screening of liver cancer: State of the art716

Peruhova M, Banova-Chakarova S, Miteva DG, Velikova T

Role of incretins and glucagon receptor agonists in metabolic dysfunction-associated steatotic liver disease: 
Opportunities and challenges

731

Xie C, Alkhouri N, Elfeki MA

MINIREVIEWS

Current concepts in the management of non-cirrhotic non-malignant portal vein thrombosis751

Willington AJ, Tripathi D

Combined hepatocellular cholangiocarcinoma: A clinicopathological update766

Vij M, Veerankutty FH, Rammohan A, Rela M

Microbiota treatment of functional constipation: Current status and future prospects776

Li Y, Zhang XH, Wang ZK



WJH https://www.wjgnet.com II May 27, 2024 Volume 16 Issue 5

World Journal of Hepatology
Contents

Monthly Volume 16 Number 5 May 27, 2024

ORIGINAL ARTICLE

Case Control Study

Outcomes of endoscopic submucosal dissection in cirrhotic patients: First American cohort784

Pecha RL, Ayoub F, Patel A, Muftah A, Wright MW, Khalaf MA, Othman MO

Retrospective Cohort Study

Characteristics of patients with Wilson disease in the United States: An insurance claims database study791

Daniel-Robin T, Kumar P, Benichou B, Combal JP

Quantifying the natural growth rate of hepatocellular carcinoma: A real-world retrospective study in 
southwestern China

800

Tu L, Xie H, Li Q, Lei PG, Zhao PL, Yang F, Gong C, Yao YL, Zhou S

Prospective Study

Characterization of acute-on-chronic liver diseases: A multicenter prospective cohort study809

Zhang YY, Luo S, Li H, Sun SN, Wang XB, Zheng X, Huang Y, Li BL, Gao YH, Qian ZP, Liu F, Lu XB, Liu JP, Ren HT, 
Zheng YB, Yan HD, Deng GH, Qiao L, Zhang Y, Gu WY, Xiang XM, Zhou Y, Hou YX, Zhang Q, Xiong Y, Zou CC, Chen J, 
Huang ZB, Jiang XH, Qi TT, Chen YY, Gao N, Liu CY, Yuan W, Mei X, Li J, Li T, Zheng RJ, Zhou XY, Zhao J, Meng ZJ

Presepsin as a biomarker of bacterial translocation and an indicator for the prescription of probiotics in 
cirrhosis

822

Efremova I, Maslennikov R, Poluektova E, Medvedev O, Kudryavtseva A, Krasnov G, Fedorova M, Romanikhin F, Zharkova 
M, Zolnikova O, Bagieva G, Ivashkin V

Basic Study

Ornithine aspartate effects on bacterial composition and metabolic pathways in a rat model of steatotic 
liver disease

832

Lange EC, Rampelotto PH, Longo L, de Freitas LBR, Uribe-Cruz C, Alvares-da-Silva MR

SYSTEMATIC REVIEWS

Genetic diversity and occult hepatitis B infection in Africa: A comprehensive review843

Bazie MM, Sanou M, Djigma FW, Compaore TR, Obiri-Yeboah D, Kabamba B, Nagalo BM, Simpore J, Ouédraogo R

LETTER TO THE EDITOR

Gestational diabetes mellitus may predispose to metabolic dysfunction-associated steatotic liver disease860

Milionis C, Ilias I, Koukkou E



WJH https://www.wjgnet.com III May 27, 2024 Volume 16 Issue 5

World Journal of Hepatology
Contents

Monthly Volume 16 Number 5 May 27, 2024

ABOUT COVER

Peer Reviewer of World Journal of Hepatology, Raquel Rocha, MD, Associate Professor, Department of Sciences of 
Nutrition, School of Nutrition, Federal University of Bahia, Salvador 41701-035, BA, Brazil.  
raquelrocha2@yahoo.com.br 

AIMS AND SCOPE

The primary aim of World Journal of Hepatology (WJH, World J Hepatol) is to provide scholars and readers from 
various fields of hepatology with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJH mainly publishes articles reporting research results and findings obtained in the field of hepatology and 
covering a wide range of topics including chronic cholestatic liver diseases, cirrhosis and its complications, clinical 
alcoholic liver disease, drug induced liver disease autoimmune, fatty liver disease, genetic and pediatric liver 
diseases, hepatocellular carcinoma, hepatic stellate cells and fibrosis, liver immunology, liver regeneration, hepatic 
surgery, liver transplantation, biliary tract pathophysiology, non-invasive markers of liver fibrosis, viral hepatitis.

INDEXING/ABSTRACTING

The WJH is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (ESCI), 
Scopus, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals 
Database. The 2023 Edition of Journal Citation Reports® cites the 2022 impact factor (IF) for WJH as 2.4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yi-Xuan Cai; Production Department Director: Xiang Li; Cover Editor: Xiang Li.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Hepatology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5182 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 31, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Nikolaos Pyrsopoulos, Ke-Qin Hu, Koo Jeong Kang https://www.wjgnet.com/bpg/gerinfo/208

EXECUTIVE ASSOCIATE EDITORS-IN-CHIEF POLICY OF CO-AUTHORS

Shuang-Suo Dang https://www.wjgnet.com/bpg/GerInfo/310

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5182/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 27, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https://www.f6publishing.com

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE

Department of Infectious Diseases, the Second Affiliated Hospital of Xi’an 
Jiaotong University

http://2yuan.xjtu.edu.cn/Html/Departments/Main/Index_21148.html

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/bpg/GerInfo/310
https://www.wjgnet.com/1948-5182/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
http://2yuan.xjtu.edu.cn/Html/Departments/Main/Index_21148.html
mailto:office@baishideng.com
https://www.wjgnet.com


WJH https://www.wjgnet.com 661 May 27, 2024 Volume 16 Issue 5

World Journal of 

HepatologyW J H
Submit a Manuscript: https://www.f6publishing.com World J Hepatol 2024 May 27; 16(5): 661-666

DOI: 10.4254/wjh.v16.i5.661 ISSN 1948-5182 (online)

EDITORIAL

Hepatitis C virus eradication in people living with human 
immunodeficiency virus: Where are we now?

Anna Maria Spera, Pasquale Pagliano, Valeria Conti

Specialty type: Infectious diseases

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade B 
Novelty: Grade C 
Creativity or Innovation: Grade B 
Scientific Significance: Grade B

P-Reviewer: Yibirin M, United 
States

Received: December 26, 2023 
Revised: March 6, 2024 
Accepted: April 15, 2024 
Published online: May 27, 2024

Anna Maria Spera, Infectious Disease Unit, Universitary Hospital OORR San Giovanni di Dio e 
Ruggi d'Aragona, Salerno 84131, Italy

Pasquale Pagliano, Department of Infectious Diseases, University of Salerno, Salerno 84131, 
Italy

Valeria Conti, Clinical Pharmacology and Pharmacogenetics Unit, University Hospital “San 
Giovanni di Dio e Ruggi d’Aragona”, Salerno 84131, Italy

Corresponding author: Anna Maria Spera, MD, PhD, Doctor, Postdoctoral Fellow, Infectious 
Disease Unit, Universitary Hospital OORR San Giovanni di Dio e Ruggi d'Aragona, Largo 
Ippocrate, Salerno 84131, Italy. annamariaspera@hotmail.it

Abstract
Hepatitis C virus (HCV)/human immunodeficiency virus (HIV) co-infection still 
involves 2.3 million patients worldwide of the estimated 37.7 million living with 
HIV, according to World Health Organization. People living with HIV (PLWH) 
are six times greater affected by HCV, compared to HIV negative ones; the greater 
prevalence is encountered among people who inject drugs and men who have sex 
with men: the risk of HCV transmission through sexual contact in this setting can 
be increased by HIV infection. These patients experience a high rate of chronic 
hepatitis, which if left untreated progresses to end-stage liver disease and hepato-
cellular carcinoma (HCC) HIV infection increases the risk of mother to child 
vertical transmission of HCV. No vaccination against both infections is still 
available. There is an interplay between HIV and HCV infections. Treatment of 
HCV is nowadays based on direct acting antivirals (DAAs), HCV treatment plays 
a key role in limiting the progression of liver disease and reducing the risk of 
HCC development in mono- and coinfected individuals, especially when used at 
an early stage of fibrosis, reducing liver disease mortality and morbidity. Since the 
sustained virological response at week 12 rates were observed in PLWH after 
HCV eradication, the AASLD has revised its simplified HCV treatment algorithm 
to also include individuals living with HIV. HCV eradication can determine 
dyslipidemia, since HCV promotes changes in serum lipid profiles and may 
influence lipid metabolism. In addition to these apparent detrimental effects on 
the lipid profile, the efficacy of DAA in HCV/HIV patients needs to be considered 
in light of its effects on glucose metabolism mediated by improvements in liver 
function. The aim of the present editorial is to describe the advancement in HCV 
treatment among PLWH.
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Core Tip: Considering the quite high prevalence of hepatitis C virus (HCV) co-infection in people living with human 
immunodeficiency virus (PLWH), along with the interplay of HCV and human immunodeficiency virus infections, the 
usefulness of direct acting antivirals (DAAs) therapy regimen for the cure of HCV in this context appears crucial. However, 
apart from several known drug-drug interactions between highly active antiretroviral therapy (HAART) and DAAs, the 
metabolic impact of HCV eradication in terms of worsening of lipid profile as well as the improvement of glucose 
metabolism must be taken into account. The treatment of HCV infection in PLWH under HAART represents a challenge as 
well as a great opportunity for clinicians and deserves attention.

Citation: Spera AM, Pagliano P, Conti V. Hepatitis C virus eradication in people living with human immunodeficiency virus: Where 
are we now? World J Hepatol 2024; 16(5): 661-666
URL: https://www.wjgnet.com/1948-5182/full/v16/i5/661.htm
DOI: https://dx.doi.org/10.4254/wjh.v16.i5.661

INTRODUCTION
Hepatitis C virus (HCV) infection is a major concern for physicians dealing with human immunodeficiency virus (HIV)-
positive patients. According to a World Health Organization report, 2.3 million patients worldwide, of which 37.7 million 
are estimated to be living with HIV, are coinfected with HCV. These patients experience a high rate of chronic hepatitis, 
which if left untreated progresses to end-stage liver disease and hepatocellular carcinoma (HCC)[1]. HCV and HIV share 
the same routes of transmission, and HCV infection is estimated to be six times more frequent among people living with 
HIV (PLWH) than among HIV-negative individuals. HCV/HIV coinfection is most common in low-income countries, 
and the highest prevalence is found among people who inject drugs and men who have sex with men[2,3]. Moreover, 
HIV infection increases the risk of vertical transmission of HCV from mother to child[4].

The outcome of HCV-related liver disease is influenced by the immune deficit caused by HIV, which can lead to a 
rapid progression to liver cirrhosis and HCC[5]. HIV can affect the progression of HCV-related liver disease through both 
direct and indirect effects. Direct effects involve the liver at different levels: (1) HIV-mediated apoptosis of hepatocytes[6] 
and oxidative stress[7]; (2) inflammation and fibrinogenesis of hepatic stellate cells[8]; and (3) activation of Kupffer cells
[9]. Indirect effects are related to the functional alteration of the HCV-specific immune response caused by HIV, which 
favors HCV replication[10], and to highly active antiretroviral therapy (HAART), which can lead to liver fibrosis[11] by 
increasing intracellular lipid accumulation because of insulin resistance related to treatment[12].

As a result of these interactions, HCV infection can worsen the morbidity and mortality of coinfected PLWH and delay 
immune reconstitution after HAART[13]. Moreover, DAA treatment for HCV can mobilize the HIV viral reservoir from 
tissues[14].

TREATMENT OF HCV
Treatment of HCV infection in HIV-coinfected patients became a major concern after the advent of HAART, as it allowed 
considerable improvement in terms of the survival of PLWH, which ultimately revealed the impact of HCV on HIV-
positive patients in terms of survival. The first approved treatment for HCV infection in PLWH was PEG- IFN-alpha, and 
the cure rate was further increased after ribavirin was added to the treatment protocol[15]. The absolute number of CD4+ 
lymphocytes, current HAART and rs12979860 polymorphism of the gene encoding the IL28B receptor have been shown 
to predict the response to IFN-based treatments among HCV/HIV-coinfected subjects with genotypes 1-4[16]. In 
addition, Mandorfer et al[17] hypothesized that the serum 25OH-D3 Level is a marker of the response to IFN among 
coinfected patients.

Further advances could be achieved by adding the HCV protease inhibitors (PIs) boceprevir or telaprevir to PEG-IFN-
ribavirin regimens, as demonstrated in multicenter randomized, double-blind placebo-controlled trials. This treatment 
regimen conferred a better response rate than previously reported, but a considerable number of HCV/HIV patients 
could not complete the treatment due to side effects or lack of viral clearance after 2 or 4 wk of treatment. Similar findings 
were reported when the same treatments were proposed for HCV monoinfected patients[18].

These antiviral protocols used to treat HCV/HIV-coinfected patients have a low cure rate and cannot be applied to all 
PLWH due to the many drug-drug interactions (DDIs) with the available anti-HIV agents. For example, boceprevir [a 
strong inhibitor of CYP3A4/5 and a potential inhibitor of P-glycoprotein (P-gp)] interferes with efavirenz and all 
ritonavir-enhanced HIV PIs; in contrast, telaprevir (a substrate and inhibitor of CYP3A and P-gp) interferes with some 

https://www.wjgnet.com/1948-5182/full/v16/i5/661.htm
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RTV-enhanced PIs[19].
Since 2014, the use of direct antiviral agents (DAAs) has represented a milestone for HCV infection treatment in both 

coinfected and monoinfected patients[20].
The usefulness of treating HCV coinfection in PLWH arose from a phase 4, open-label, single-arm trial, the MINMON 

study, which was based on the comparison of hepatitis C treatment among HIV-positive and HIV-negative individuals 
between October 2018 and July 2019[21].

Since the sustained virological response (SVR) at week 12 (SVR12) rates were observed in those populations after HCV 
eradication, the AASLD has revised its simplified HCV treatment algorithm to also include individuals living with HIV. 
DAA-based treatments can be administered for a shorter duration than PEG-IFN/ribavirin plus boceprevir or telaprevir-
based regimens and have a better virological response rate and a lower frequency of side effects requiring drug 
withdrawal. Currently, simplified HCV treatment for HbsAg-negative naïve adults without cirrhosis is based on the 
pangenotypic NS3/4A protease inhibitor glecaprevir co-formulated with the pangenotypic HCV NS5A inhibitor 
pibrentasvir for 8 wk (phase 3, multicenter EXPEDITION-2 study)[22]; instead, a 12-wk treatment for treatment-
experienced or naïve patients aged > 3 years with any stage of liver fibrosis is based on the pangenotypic HCV NS5B 
polymerase inhibitor sofosbuvir (SOF) co-formulated with the pangenotypic HCV NS5A inhibitor velpatasvir (VEL)[23]. 
Treatment based on SOF/VEL plus the NS3/4A reversible protease inhibitor voxilaprevir may be evaluated in cases of 
treatment failure[24].

The introduction of DAAs into clinical practice represents a revolution in the care of patients with HCV/HIV 
coinfection, but there are some concerns about several DDIs between the antivirals active against HCV and those used for 
HAART, particularly if we consider regimens including HIV protease inhibitors. This event is not surprising, as HIV 
protease inhibitors can lead to important adverse events in many clinical settings when other antiviral treatments are 
planned[25].

In particular, the glecaprevir/pibrentasvir regimen is contraindicated with HIV protease inhibitor-based regimens, 
including atazanavir, darunavir, lopinavir, saquinavir, and tipranavir (notably, some of them are currently largely used). 
In these cases, coadministration may affect the risk of alanine transaminase elevation due to a threatened increase in 
plasma levels of glecaprevir or pibrentasvir caused by inhibition of the organic anion transporting polypeptides 1B1 and 
1B3 (OATP1B1/3)[26].

In addition to interactions occurring in those receiving HIV protease inhibitors, other relevant DDIs have been 
described in HCV/HIV patients receiving DAAs. In fact, caution should be exercised when SOF/VEL is used with 
tenofovir disoproxil fumarate (TDF) due to possible inhibition of the P-gp transporter-mediated efflux of TDF caused by 
velpatasvir, which increases the risk of TDF toxicity.

Moreover, it should be noted that in particular settings, HCV treatment must be delayed despite decreasing the risk of 
HCV transmission due to the toxicity of DAAs, as we observed in pregnant/Lactating women[27].

Although a very high cure rate for HCV infection can be obtained in PLWH, we should consider that the percentage of 
coinfected patients experiencing treatment failure can be greater. In fact, a prospective multicohort study including 908 
Spanish patients, 46.9% of whom were HCV/HIV coinfected and treated with DAA-based therapy, highlighted a cure 
rate approaching 86% for HCV/HIV patients, as opposed to the 95% cure rate obtained among HIV-negative patients. In 
this setting, relapse after the DAA-based regimen was observed in 10/231 (4.4%) HIV/HCV-coinfected subjects 
compared to 3/208 (1.4%) HCV-monoinfected subjects. The authors of the study highlighted that the absence of HIV 
coinfection (adjusted odds ratio: 3.367; 95% confidence interval: 1.15-9.854; P = 0.027) was independently associated with 
a SVR12 by multivariate analysis adjusted for age, sex, transmission route, body mass index, HCV genotype, and 
cirrhosis. This finding clearly demonstrates the effect of HIV-related immune compromise on the outcome of HCV 
treatment[28].

In another study, Sikavi et al[29] compared efficacy data from clinical trials to effectiveness data from real-world 
observational studies in HIV/HCV patients. They showed that the SVR among HCV/HIV coinfected patients treated 
with DAA regimens is high in the real-world setting and is similar to the SVR of patients reported in clinical trials.

GOAL OF DAA-BASED THERAPY
HCV treatment plays a key role in limiting the progression of liver disease and reducing the risk of HCC development in 
mono- and coinfected individuals, especially when used at an early stage of fibrosis, reducing liver disease mortality and 
morbidity[30,31].

In HIV/HCV patients, several factors, including metabolic abnormalities and gut dysbiosis, which may lead to hepatic 
steatosis and accelerate liver damage and the development of HCC, should be evaluated in patients receiving DAA 
therapy[32].

Available data suggest that the HIV reservoir burden is greater in HIV/HCV-coinfected individuals than in HIV-
monoinfected individuals, and several studies have revealed an increase in integrated HIV DNA after DAA treatment in 
coinfected patients with low-level HIV viremia at baseline[33]. In fact, some investigations have demonstrated that after 
successful treatment with DAA, HIV reservoirs are activated by the lymph nodes, liver and other organs in the 
endothelial reticle, leading to an increase in the level of HIV DNA in peripheral blood cells[34]. The exact impact of this 
phenomenon is not fully understood and should receive further investigation, but we can recommend careful evaluation 
of HIV replication in the follow-up period after HCV treatment completion.
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METABOLIC OUTCOMES OF HAART/DAA-BASED THERAPY
It should be mentioned that HCV promotes changes in serum lipid profiles and may influence lipid metabolism, further 
increasing cardiometabolic risk in coinfected patients. This phenomenon should be considered in light of the metabolic 
impact of HAART.

HCV eradication in monoinfected individuals also worsens the lipid profile, leading to additional cardiovascular risk 
factors due to increased total blood cholesterol and weight gain. This effect can be attributed to the statin-like effect of 
HCV and to the improvement in liver function, which boostscholesterol synthesis. Trifan et al[35] conducted a prospective 
study involving 132 HCV-infected patients with different stages of liver damage. They found an increase in BMI and the 
mean total cholesterol value at follow-up compared to baseline when HCV eradication could be obtained [P = 0.014].

Estefan et al[36] conducted another observational, cross-sectional study of 97 HCV-infected, overweight, hypertensive, 
dyslipidemic and prediabetic or diabetic patients. They found a significant increase [P < 0.001] in total cholesterol and 
LDL levels and a borderline reduction in blood glucose, insulin, glycated hemoglobin, and homeostasis model assessment 
(HOMA)-IR levels after DAA treatment.

In addition to these apparent detrimental effects on the lipid profile, the efficacy of DAA in HCV/HIV patients needs 
to be considered in light of its effects on glucose metabolism mediated by improvements in liver function. Shiffman et al
[37] examined the impact of HCV on glucose metabolism and suggested that successful infection treatment reduces the 
risk of developing insulin resistance, type 2 diabetes mellitus, chronic kidney disease and stroke, providing significant 
public health benefits. Morales et al[38] conducted a retrospective analysis of HCV-positive patients with altered HbA1c 
levels treated with SOF regimens from January 2014 to March 2015 and demonstrated a significant reduction (P < 0.005) 
in HbA1c after HCV eradication. Sparvoli et al[39] compared glucose metabolism by HOMA among 273 HCV patients 
treated with DAAs from March 2018 to December 2019 and reported a significant reduction in HbA1c among prediabetic 
patients (P = 0.006).

CONCLUSION
In conclusion, HCV eradication in HIV-coinfected patients has a favorable impact on the progression to liver cirrhosis and 
HCC. This impact should be considered when examining the effects on glucose metabolism due to improvements in 
terms of liver function. However, these positive effects should be considered in light of the changes in the lipid profile, 
which warrant appropriate monitoring and additional treatment strategies, including statins and antiplatelet drugs, to 
avoid further increases in cardiovascular risk constitutively associated with both HIV infection and HAART.

FOOTNOTES
Author contributions: All authors contributed equally to the work.

Conflict-of-interest statement: All authors declare no conflict of interest.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country/Territory of origin: Italy

ORCID number: Anna Maria Spera 0000-0003-1292-3040; Valeria Conti 0000-0001-6964-2739.

S-Editor: Gong ZM 
L-Editor: A 
P-Editor: Cai YX

REFERENCES
1 World Health Organization.   Hepatitis C. Cited 20 November 2023. Available from: https://www.who.int/news-room/fact-sheets/detail/

hepatitis-c
2 Coutinho RA. HIV and hepatitis C among injecting drug users. BMJ 1998; 317: 424-425 [PMID: 9703519 DOI: 10.1136/bmj.317.7156.424]
3 Nijmeijer BM, Koopsen J, Schinkel J, Prins M, Geijtenbeek TB. Sexually transmitted hepatitis C virus infections: current trends, and recent 

advances in understanding the spread in men who have sex with men. J Int AIDS Soc 2019; 22 Suppl 6: e25348 [PMID: 31468692 DOI: 
10.1002/jia2.25348]

4 Ferrero S, Lungaro P, Bruzzone BM, Gotta C, Bentivoglio G, Ragni N. Prospective study of mother-to-infant transmission of hepatitis C 
virus: a 10-year survey (1990-2000). Acta Obstet Gynecol Scand 2003; 82: 229-234 [PMID: 12694118 DOI: 
10.1034/j.1600-0412.2003.00107.x]

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0003-1292-3040
http://orcid.org/0000-0003-1292-3040
http://orcid.org/0000-0001-6964-2739
http://orcid.org/0000-0001-6964-2739
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
http://www.ncbi.nlm.nih.gov/pubmed/9703519
https://dx.doi.org/10.1136/bmj.317.7156.424
http://www.ncbi.nlm.nih.gov/pubmed/31468692
https://dx.doi.org/10.1002/jia2.25348
http://www.ncbi.nlm.nih.gov/pubmed/12694118
https://dx.doi.org/10.1034/j.1600-0412.2003.00107.x


Spera AM et al. HCV treatment in PLWH under HAART

WJH https://www.wjgnet.com 665 May 27, 2024 Volume 16 Issue 5

5 Chen JY, Feeney ER, Chung RT. HCV and HIV co-infection: mechanisms and management. Nat Rev Gastroenterol Hepatol 2014; 11: 362-
371 [PMID: 24535328 DOI: 10.1038/nrgastro.2014.17]

6 Jang JY, Shao RX, Lin W, Weinberg E, Chung WJ, Tsai WL, Zhao H, Goto K, Zhang L, Mendez-Navarro J, Jilg N, Peng LF, Brockman MA, 
Chung RT. HIV infection increases HCV-induced hepatocyte apoptosis. J Hepatol 2011; 54: 612-620 [PMID: 21146890 DOI: 
10.1016/j.jhep.2010.07.042]

7 Lin W, Weinberg EM, Chung RT. Pathogenesis of accelerated fibrosis in HIV/HCV co-infection. J Infect Dis 2013; 207 Suppl 1: S13-S18 
[PMID: 23390300 DOI: 10.1093/infdis/jis926]

8 Tuyama AC, Hong F, Saiman Y, Wang C, Ozkok D, Mosoian A, Chen P, Chen BK, Klotman ME, Bansal MB. Human immunodeficiency 
virus (HIV)-1 infects human hepatic stellate cells and promotes collagen I and monocyte chemoattractant protein-1 expression: implications for 
the pathogenesis of HIV/hepatitis C virus-induced liver fibrosis. Hepatology 2010; 52: 612-622 [PMID: 20683959 DOI: 10.1002/hep.23679]

9 Zhang L, Bansal MB. Role of Kupffer Cells in Driving Hepatic Inflammation and Fibrosis in HIV Infection. Front Immunol 2020; 11: 1086 
[PMID: 32612603 DOI: 10.3389/fimmu.2020.01086]

10 Brenchley JM, Price DA, Schacker TW, Asher TE, Silvestri G, Rao S, Kazzaz Z, Bornstein E, Lambotte O, Altmann D, Blazar BR, Rodriguez 
B, Teixeira-Johnson L, Landay A, Martin JN, Hecht FM, Picker LJ, Lederman MM, Deeks SG, Douek DC. Microbial translocation is a cause 
of systemic immune activation in chronic HIV infection. Nat Med 2006; 12: 1365-1371 [PMID: 17115046 DOI: 10.1038/nm1511]

11 Sacks-Davis R, Grebely J, Dore GJ, Osburn W, Cox AL, Rice TM, Spelman T, Bruneau J, Prins M, Kim AY, McGovern BH, Shoukry NH, 
Schinkel J, Allen TM, Morris M, Hajarizadeh B, Maher L, Lloyd AR, Page K, Hellard M; InC3 study group. Hepatitis C Virus Reinfection and 
Spontaneous Clearance of Reinfection--the InC3 Study. J Infect Dis 2015; 212: 1407-1419 [PMID: 25883387 DOI: 10.1093/infdis/jiv220]

12 Paemanee A, Sornjai W, Kittisenachai S, Sirinonthanawech N, Roytrakul S, Wongtrakul J, Smith DR. Nevirapine induced mitochondrial 
dysfunction in HepG2 cells. Sci Rep 2017; 7: 9194 [PMID: 28835669 DOI: 10.1038/s41598-017-09321-y]

13 Chew KW, Bhattacharya D. Virologic and immunologic aspects of HIV-hepatitis C virus coinfection. AIDS 2016; 30: 2395-2404 [PMID: 
27427873 DOI: 10.1097/QAD.0000000000001203]

14 Ghiglione Y, Polo ML, Urioste A, Rhodes A, Czernikier A, Trifone C, Quiroga MF, Sisto A, Patterson P, Salomón H, Rolón MJ, Bakkour S, 
Lewin SR, Turk G, Laufer N. Hepatitis C Virus (HCV) Clearance After Treatment With Direct-Acting Antivirals in Human Immunodeficiency 
Virus (HIV)-HCV Coinfection Modulates Systemic Immune Activation and HIV Transcription on Antiretroviral Therapy. Open Forum Infect 
Dis 2020; 7: ofaa115 [PMID: 32391403 DOI: 10.1093/ofid/ofaa115]

15 Carrat F, Bani-Sadr F, Pol S, Rosenthal E, Lunel-Fabiani F, Benzekri A, Morand P, Goujard C, Pialoux G, Piroth L, Salmon-Céron D, Degott 
C, Cacoub P, Perronne C; ANRS HCO2 RIBAVIC Study Team. Pegylated interferon alfa-2b vs standard interferon alfa-2b, plus ribavirin, for 
chronic hepatitis C in HIV-infected patients: a randomized controlled trial. JAMA 2004; 292: 2839-2848 [PMID: 15598915 DOI: 
10.1001/jama.292.23.2839]

16 Rallon NI, Restrepo C, Naggie S, Lopez M, Del Romero J, Goldstein D, McHutchison J, Soriano V, Benito JM. Interleukin-28B gene 
polymorphisms do not influence the susceptibility to HIV-infection or CD4 cell decline. AIDS 2011; 25: 269-271 [PMID: 21099665 DOI: 
10.1097/QAD.0b013e328341b84e]

17 Mandorfer M, Reiberger T, Payer BA, Ferlitsch A, Breitenecker F, Aichelburg MC, Obermayer-Pietsch B, Rieger A, Trauner M, Peck-
Radosavljevic M; Vienna HIV & Liver Study Group. Low vitamin D levels are associated with impaired virologic response to PEGIFN + RBV 
therapy in HIV-hepatitis C virus coinfected patients. AIDS 2013; 27: 227-232 [PMID: 23238552 DOI: 10.1097/QAD.0b013e32835aa161]

18 Sulkowski MS, Sherman KE, Dieterich DT, Bsharat M, Mahnke L, Rockstroh JK, Gharakhanian S, McCallister S, Henshaw J, Girard PM, 
Adiwijaya B, Garg V, Rubin RA, Adda N, Soriano V. Combination therapy with telaprevir for chronic hepatitis C virus genotype 1 infection in 
patients with HIV: a randomized trial. Ann Intern Med 2013; 159: 86-96 [PMID: 23685940 DOI: 
10.7326/0003-4819-159-2-201307160-00654]

19 Back D, Else L. The importance of drug-drug interactions in the DAA era. Dig Liver Dis 2013; 45 Suppl 5: S343-S348 [PMID: 24091114 
DOI: 10.1016/j.dld.2013.07.008]

20 Gentile I, Borgia F, Zappulo E, Buonomo AR, Spera AM, Castaldo G, Borgia G. Efficacy and Safety of Sofosbuvir in the Treatment of 
Chronic Hepatitis C: The Dawn of a New Era. Rev Recent Clin Trials 2014; 9: 1-7 [PMID: 23859195 DOI: 
10.2174/1574887108666131213120354]

21 Solomon SS, Wagner-Cardoso S, Smeaton L, Sowah LA, Wimbish C, Robbins G, Brates I, Scello C, Son A, Avihingsanon A, Linas B, 
Anthony D, Nunes EP, Kliemann DA, Supparatpinyo K, Kityo C, Tebas P, Bennet JA, Santana-Bagur J, Benson CA, Van Schalkwyk M, 
Cheinquer N, Naggie S, Wyles D, Sulkowski M. A minimal monitoring approach for the treatment of hepatitis C virus infection (ACTG A5360 
[MINMON]): a phase 4, open-label, single-arm trial. Lancet Gastroenterol Hepatol 2022; 7: 307-317 [PMID: 35026142 DOI: 
10.1016/S2468-1253(21)00397-6]

22 Rockstroh JK, Lacombe K, Viani RM, Orkin C, Wyles D, Luetkemeyer AF, Soto-Malave R, Flisiak R, Bhagani S, Sherman KE, Shimonova 
T, Ruane P, Sasadeusz J, Slim J, Zhang Z, Samanta S, Ng TI, Gulati A, Kosloski MP, Shulman NS, Trinh R, Sulkowski M. Efficacy and Safety 
of Glecaprevir/Pibrentasvir in Patients Coinfected With Hepatitis C Virus and Human Immunodeficiency Virus Type 1: The EXPEDITION-2 
Study. Clin Infect Dis 2018; 67: 1010-1017 [PMID: 29566246 DOI: 10.1093/cid/ciy220]

23 Wyles D, Bräu N, Kottilil S, Daar ES, Ruane P, Workowski K, Luetkemeyer A, Adeyemi O, Kim AY, Doehle B, Huang KC, Mogalian E, 
Osinusi A, McNally J, Brainard DM, McHutchison JG, Naggie S, Sulkowski M; ASTRAL-5 Investigators. Sofosbuvir and Velpatasvir for the 
Treatment of Hepatitis C Virus in Patients Coinfected With Human Immunodeficiency Virus Type 1: An Open-Label, Phase 3 Study. Clin 
Infect Dis 2017; 65: 6-12 [PMID: 28369210 DOI: 10.1093/cid/cix260]

24 Wilson E, Covert E, Hoffmann J, Comstock E, Emmanuel B, Tang L, Husson J, Chua J, Price A, Mathur P, Rosenthal E, Kattakuzhy S, Masur 
H, Kottilil S. A pilot study of safety and efficacy of HCV retreatment with sofosbuvir/velpatasvir/voxilaprevir in patients with or without HIV 
(RESOLVE STUDY). J Hepatol 2019; 71: 498-504 [PMID: 31173815 DOI: 10.1016/j.jhep.2019.05.021]

25 Conti V, Sellitto C, Torsiello M, Manzo V, De Bellis E, Stefanelli B, Bertini N, Costantino M, Maci C, Raschi E, Sabbatino F, Corbi G, 
Pagliano P, Filippelli A. Identification of Drug Interaction Adverse Events in Patients With COVID-19: A Systematic Review. JAMA Netw 
Open 2022; 5: e227970 [PMID: 35438752 DOI: 10.1001/jamanetworkopen.2022.7970]

26 Gao LH, Nie QH, Zhao XT. Drug-Drug Interactions of Newly Approved Direct-Acting Antiviral Agents in Patients with Hepatitis C. Int J Gen 
Med 2021; 14: 289-301 [PMID: 33536776 DOI: 10.2147/IJGM.S283910]

27 Spera AM, Eldin TK, Tosone G, Orlando R. Antiviral therapy for hepatitis C: Has anything changed for pregnant/lactating women? World J 
Hepatol 2016; 8: 557-565 [PMID: 27134703 DOI: 10.4254/wjh.v8.i12.557]
Neukam K, Morano-Amado LE, Rivero-Juárez A, Mancebo M, Granados R, Téllez F, Collado A, Ríos MJ, de Los Santos-Gil I, Reus-Bañuls 28

http://www.ncbi.nlm.nih.gov/pubmed/24535328
https://dx.doi.org/10.1038/nrgastro.2014.17
http://www.ncbi.nlm.nih.gov/pubmed/21146890
https://dx.doi.org/10.1016/j.jhep.2010.07.042
http://www.ncbi.nlm.nih.gov/pubmed/23390300
https://dx.doi.org/10.1093/infdis/jis926
http://www.ncbi.nlm.nih.gov/pubmed/20683959
https://dx.doi.org/10.1002/hep.23679
http://www.ncbi.nlm.nih.gov/pubmed/32612603
https://dx.doi.org/10.3389/fimmu.2020.01086
http://www.ncbi.nlm.nih.gov/pubmed/17115046
https://dx.doi.org/10.1038/nm1511
http://www.ncbi.nlm.nih.gov/pubmed/25883387
https://dx.doi.org/10.1093/infdis/jiv220
http://www.ncbi.nlm.nih.gov/pubmed/28835669
https://dx.doi.org/10.1038/s41598-017-09321-y
http://www.ncbi.nlm.nih.gov/pubmed/27427873
https://dx.doi.org/10.1097/QAD.0000000000001203
http://www.ncbi.nlm.nih.gov/pubmed/32391403
https://dx.doi.org/10.1093/ofid/ofaa115
http://www.ncbi.nlm.nih.gov/pubmed/15598915
https://dx.doi.org/10.1001/jama.292.23.2839
http://www.ncbi.nlm.nih.gov/pubmed/21099665
https://dx.doi.org/10.1097/QAD.0b013e328341b84e
http://www.ncbi.nlm.nih.gov/pubmed/23238552
https://dx.doi.org/10.1097/QAD.0b013e32835aa161
http://www.ncbi.nlm.nih.gov/pubmed/23685940
https://dx.doi.org/10.7326/0003-4819-159-2-201307160-00654
http://www.ncbi.nlm.nih.gov/pubmed/24091114
https://dx.doi.org/10.1016/j.dld.2013.07.008
http://www.ncbi.nlm.nih.gov/pubmed/23859195
https://dx.doi.org/10.2174/1574887108666131213120354
http://www.ncbi.nlm.nih.gov/pubmed/35026142
https://dx.doi.org/10.1016/S2468-1253(21)00397-6
http://www.ncbi.nlm.nih.gov/pubmed/29566246
https://dx.doi.org/10.1093/cid/ciy220
http://www.ncbi.nlm.nih.gov/pubmed/28369210
https://dx.doi.org/10.1093/cid/cix260
http://www.ncbi.nlm.nih.gov/pubmed/31173815
https://dx.doi.org/10.1016/j.jhep.2019.05.021
http://www.ncbi.nlm.nih.gov/pubmed/35438752
https://dx.doi.org/10.1001/jamanetworkopen.2022.7970
http://www.ncbi.nlm.nih.gov/pubmed/33536776
https://dx.doi.org/10.2147/IJGM.S283910
http://www.ncbi.nlm.nih.gov/pubmed/27134703
https://dx.doi.org/10.4254/wjh.v8.i12.557


Spera AM et al. HCV treatment in PLWH under HAART

WJH https://www.wjgnet.com 666 May 27, 2024 Volume 16 Issue 5

S, Vera-Méndez F, Geijo-Martínez P, Montero-Alonso M, Suárez-Santamaría M, Pineda JA. HIV-coinfected patients respond worse to direct-
acting antiviral-based therapy against chronic hepatitis C in real life than HCV-monoinfected individuals: a prospective cohort study. HIV Clin 
Trials 2017; 18: 126-134 [PMID: 28599618 DOI: 10.1080/15284336.2017.1330801]

29 Sikavi C, Najarian L, Saab S. Similar Sustained Virologic Response in Real-World and Clinical Trial Studies of Hepatitis C/Human 
Immunodeficiency Virus Coinfection. Dig Dis Sci 2018; 63: 2829-2839 [PMID: 30094623 DOI: 10.1007/s10620-018-5215-0]

30 Salmon-Ceron D, Nahon P, Layese R, Bourcier V, Sogni P, Bani-Sadr F, Audureau E, Merchadou L, Dabis F, Wittkop L, Roudot-Thoraval F; 
ANRS CO12 CirVir and ANRS CO13 HEPAVIH study groups. Human Immunodeficiency Virus/Hepatitis C Virus (HCV) Co-infected 
Patients With Cirrhosis Are No Longer at Higher Risk for Hepatocellular Carcinoma or End-Stage Liver Disease as Compared to HCV Mono-
infected Patients. Hepatology 2019; 70: 939-954 [PMID: 30569448 DOI: 10.1002/hep.30400]

31 Pagliano P, Boccia G, De Caro F, Esposito S. Bacterial meningitis complicating the course of liver cirrhosis. Infection 2017; 45: 795-800 
[PMID: 28616745 DOI: 10.1007/s15010-017-1039-7]

32 Rial-Crestelo D, Sepúlveda MA, González-Gasca FJ, Geijo-Martínez P, Martínez-Alfaro E, Barberá JR, Yzusqui M, Casallo S, García M, 
Hornero CM, Espinosa-Gimeno A, Torralba M. Does fibrosis really regress in HIV/hepatitis C virus co-infected patients after treatment with 
direct antiviral agents? AIDS 2020; 34: 427-432 [PMID: 31996593 DOI: 10.1097/QAD.0000000000002433]

33 Hamdane N, Jühling F, Crouchet E, El Saghire H, Thumann C, Oudot MA, Bandiera S, Saviano A, Ponsolles C, Roca Suarez AA, Li S, 
Fujiwara N, Ono A, Davidson I, Bardeesy N, Schmidl C, Bock C, Schuster C, Lupberger J, Habersetzer F, Doffoël M, Piardi T, Sommacale D, 
Imamura M, Uchida T, Ohdan H, Aikata H, Chayama K, Boldanova T, Pessaux P, Fuchs BC, Hoshida Y, Zeisel MB, Duong FHT, Baumert 
TF. HCV-Induced Epigenetic Changes Associated With Liver Cancer Risk Persist After Sustained Virologic Response. Gastroenterology 
2019; 156: 2313-2329.e7 [PMID: 30836093 DOI: 10.1053/j.gastro.2019.02.038]

34 Perez S, Kaspi A, Domovitz T, Davidovich A, Lavi-Itzkovitz A, Meirson T, Alison Holmes J, Dai CY, Huang CF, Chung RT, Nimer A, El-
Osta A, Yaari G, Stemmer SM, Yu ML, Haviv I, Gal-Tanamy M. Hepatitis C virus leaves an epigenetic signature post cure of infection by 
direct-acting antivirals. PLoS Genet 2019; 15: e1008181 [PMID: 31216276 DOI: 10.1371/journal.pgen.1008181]

35 Trifan A, Cuciureanu T, Nastasa R, Stratina E, Zenovia S, Muzica CM, Huiban L, Singeap AM, Chiriac S, Sfarti C, Cojocariu C, Girleanu I, 
Minea H, Stafie R, Rotaru A, Stanciu C. Changes in Components of Metabolic Syndrome after Antiviral Eradication in Hepatitis C Virus 
Infection. Life (Basel) 2023; 13 [PMID: 36836890 DOI: 10.3390/life13020534]

36 Estefan S, Brandão-Melo CE, Dos Santos Silva CM, Gomes DCK, Cardoso P, Costa MHS. Metabolic Evaluation in Patients With Hepatitis C 
Treated With Direct Antiviral Agents. Front Med (Lausanne) 2021; 8: 631600 [PMID: 34136497 DOI: 10.3389/fmed.2021.631600]

37 Shiffman ML, Gunn NT. Impact of hepatitis C virus therapy on metabolism and public health. Liver Int 2017; 37 Suppl 1: 13-18 [PMID: 
28052632 DOI: 10.1111/liv.13282]

38 Morales AL, Junga Z, Singla MB, Sjogren M, Torres D. Hepatitis C eradication with sofosbuvir leads to significant metabolic changes. World 
J Hepatol 2016; 8: 1557-1563 [PMID: 28050236 DOI: 10.4254/wjh.v8.i35.1557]

39 Sparvoli JMH, Sparvoli AC, de Carvalho Dumith S, Pereira AA, de Paula ALM, Garcia L, Belarmino V, da Hora VP, de Martínez AMB, 
Gonçalves CV. Impact of hepatitis C virus eradication with direct-acting antivirals on glycidic metabolism. Arch Endocrinol Metab 2023; 67: 
314-322 [PMID: 36468927 DOI: 10.20945/2359-3997000000543]

http://www.ncbi.nlm.nih.gov/pubmed/28599618
https://dx.doi.org/10.1080/15284336.2017.1330801
http://www.ncbi.nlm.nih.gov/pubmed/30094623
https://dx.doi.org/10.1007/s10620-018-5215-0
http://www.ncbi.nlm.nih.gov/pubmed/30569448
https://dx.doi.org/10.1002/hep.30400
http://www.ncbi.nlm.nih.gov/pubmed/28616745
https://dx.doi.org/10.1007/s15010-017-1039-7
http://www.ncbi.nlm.nih.gov/pubmed/31996593
https://dx.doi.org/10.1097/QAD.0000000000002433
http://www.ncbi.nlm.nih.gov/pubmed/30836093
https://dx.doi.org/10.1053/j.gastro.2019.02.038
http://www.ncbi.nlm.nih.gov/pubmed/31216276
https://dx.doi.org/10.1371/journal.pgen.1008181
http://www.ncbi.nlm.nih.gov/pubmed/36836890
https://dx.doi.org/10.3390/life13020534
http://www.ncbi.nlm.nih.gov/pubmed/34136497
https://dx.doi.org/10.3389/fmed.2021.631600
http://www.ncbi.nlm.nih.gov/pubmed/28052632
https://dx.doi.org/10.1111/liv.13282
http://www.ncbi.nlm.nih.gov/pubmed/28050236
https://dx.doi.org/10.4254/wjh.v8.i35.1557
http://www.ncbi.nlm.nih.gov/pubmed/36468927
https://dx.doi.org/10.20945/2359-3997000000543


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	TREATMENT OF HCV
	GOAL OF DAA-BASED THERAPY
	METABOLIC OUTCOMES OF HAART/DAA-BASED THERAPY
	CONCLUSION
	FOOTNOTES
	REFERENCES

