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Abstract

:

Background: Coffee intake has been shown to modulate both the effect of ethanol on serum GGT activities in some alcohol consumers and the risk of alcoholic cirrhosis in some patients with chronic diseases. This study aimed to analyze the impact of coffee intake and alcohol consumption on advanced liver fibrosis (ALF) in HIV-HCV co-infected patients. Methods: ANRS CO13-HEPAVIH is a French, nationwide, multicenter cohort of HIV-HCV-co-infected patients. Sociodemographic, behavioral, and clinical data including alcohol and coffee consumption were prospectively collected using annual self-administered questionnaires during five years of follow-up. Mixed logistic regression models were performed, relating coffee intake and alcohol consumption to ALF. Results: 1019 patients were included. At the last available visit, 5.8% reported high-risk alcohol consumption, 27.4% reported high coffee intake and 14.5% had ALF. Compared with patients with low coffee intake and high-risk alcohol consumption, patients with low coffee intake and low-risk alcohol consumption had a lower risk of ALF (aOR (95% CI) 0.24 (0.12–0.50)). In addition, patients with high coffee intake had a lower risk of ALF than the reference group (0.14 (0.03–0.64) in high-risk alcohol drinkers and 0.11 (0.05–0.25) in low-risk alcohol drinkers). Conclusions: High coffee intake was associated with a low risk of liver fibrosis even in HIV-HCV co-infected patients with high-risk alcohol consumption.
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1. Background


Chronic hepatitis C virus (HCV) infection in patients co-infected with HIV who receive antiretroviral treatment (ART) accelerates hepatic complications including chronic inflammatory lesions of the liver, steatosis, liver fibrosis progression, liver cirrhosis and hepatocellular carcinoma (HCC) [1,2]. In addition, excessive alcohol consumption, which is associated with reduced liver function and steatosis in the general population, can increase the severity of fibrosis in HIV-HCV co-infected individuals due to the strong dose-response relationship between alcohol and liver fibrosis progression [3,4,5]. Furthermore, chronic alcohol consumption increases the risk of developing HCC, through inflammation of hepatic cells and metabolic disorders [6].



The consumption of certain beverages, such as coffee and green tea, has been shown to have hepatoprotective effects [7,8]. Coffee is one of the most consumed drinks in the world, especially in high-resource settings [9]. Coffee contains large amounts of bioactive compounds, including caffeine, diterpenes, melanoidins, and antioxidants, such as chlorogenic acids [10]. Dietary intake of coffee has been shown to be associated with human health [11], in particular with lower risk of mortality [12], cancer [13] and cardiovascular disease (CVD) [14]. Epidemiological studies have found an association between high coffee intake (≥3 cups per day) and lower levels of liver enzymes, including aspartate aminotransferase (AST), alanine aminotransferase (ALT) and gamma-glutamyl transferase (GGT), which are markers of liver function [15,16,17]. In recent years, coffee intake has also been shown to modulate both the effect of ethanol on serum GGT activities in alcohol consumers and the risk of alcoholic cirrhosis in patients with chronic diseases [18]. In the context of HIV-HCV co-infection, high coffee intake has been found to have important benefits in terms of better adherence to treatment, less perceived toxicity [19,20], reduced levels of liver enzymes and lower risk of insulin resistance [15,17]. Several meta-analyses have also shown that coffee consumption is associated with a significant delay in the progression of liver fibrosis [21] and a reduced risk of HCC [22].



To our knowledge, no longitudinal study has ever analyzed the concomitant effects of coffee intake and alcohol consumption on liver fibrosis severity in HIV-HCV co-infected patients. This study aimed to analyze the impact of the interaction between high coffee intake and alcohol consumption on advanced liver fibrosis (ALF) among co-infected patients.




2. Materials and Methods


2.1. Study Design


This study is based on longitudinal data collected in the prospective, multicenter, observational ANRS CO13 HEPAVIH cohort, which recruited 1293 adult HIV-HCV co-infected individuals from 21 hospital centers throughout France between January 2006 and June 2014 [23].



Inclusion criteria in the cohort were as follows: being aged 18 years or more, HIV-1 infection and chronic HCV co-infection. Patients who had already cleared HCV, i.e., those who had a sustained virological response (SVR) to previous HCV treatment and those who had spontaneously cleared HCV, could also be included if eligible.



The study population included participants in the cohort with at least one measurement of alcohol consumption and coffee intake during the five first years of cohort follow-up. Patients with a history of liver transplant or clinical signs of decompensated liver cirrhosis at enrolment were excluded.




2.2. Data Collection


Throughout the follow-up, clinical/biological and socio-behavioral data were collected from medical records (clinical visits were scheduled annually, or every six months for cirrhotic patients) and annual self-administered questionnaires, respectively.



2.2.1. Outcome: Advanced Liver Fibrosis (ALF)


For the evaluation of liver fibrosis, we used patient age and serum markers—including ALT, AST, and platelets count—to calculate the FIB-4 index [24]. ALF was defined at each visit as a FIB-4 index >3.25.




2.2.2. Covariates


Clinical Variables


Clinical variables considered in the analyses included HIV plasma viral load, CD4 cell count, CDC clinical HIV stage, and time since antiretroviral therapy (ART) initiation at each follow-up visit. A detectable HIV viral load was defined as having a plasma HIV RNA level higher than the given hospital laboratory assay’s threshold. Information concerning diabetes and current ART status history was also available at each follow-up visit.



We used the body mass index (BMI) to classify patients as obese if the BMI was >30.



We also recorded information about HCV genotype, exposure to HCV treatment before enrolment and during follow-up, and post-treatment HCV clearance.




Variables in the Self-Administered Questionnaire


Data on patients’ socio-demographic characteristics (age, gender, educational level, marital status, and employment), coffee and tea consumption as well as psychoactive drug use were collected at enrolment and yearly thereafter using a self-administered questionnaire.



Data concerning patients’ tobacco use were recorded during face-to-face medical interviews with physicians. Patients were asked about their experience of smoking (non-smoker, former smoker, and current smoker).



The AUDIT-C questionnaire was used to assess alcohol consumption during the previous six months. The number of alcohol units (AU) consumed per day (a standard drink, defined as one AU, contains 11–14 g of alcohol, and corresponds to one small bottle of beer, one medium glass of wine, or a shot of distilled spirits) was calculated for patients who reported they were current consumers. Alcohol consumption was defined as “high-risk” if it was >4 AU/day for men and >3 AU/day for women, and “low-risk” if it was ≤4 AU/day for men and ≤3 AU/day for women [25]. Binge drinking was defined as reporting to have consumed six alcoholic drinks or more on one occasion.



Coffee intake was investigated using a question referring to the 6 months prior to the given follow-up visit. Five answers were possible: never, occasionally, 1 cup/day, 2 cups/day and 3 cups or more/day (1 cup corresponding to 150–200 mL). Patients were classified as having high coffee intake if they reported drinking 3 cups of coffee or more/day.



A four-category variable combining alcohol consumption and coffee intake was also created (low coffee intake and low-risk alcohol consumption, low coffee intake and high-risk alcohol consumption, high coffee intake and low-risk alcohol consumption and high coffee intake and high-risk alcohol consumption).



The self-administered questionnaire also collected information about psychoactive drug use consumption including use of cannabis and other drugs (cocaine, heroin, crack, ecstasy, street buprenorphine, amphetamines) in the month prior to the visit, as well as patients’ previous history of drug use.






2.3. Statistical Analysis


Participants’ characteristics at the last available follow-up visit with completed self-administered questionnaire were compared according to fibrosis status using a Chi-square test or Fisher’s exact test for categorical variables and Student’s t test for continuous variables. For continuous variables, means and standard deviations were calculated while for categorical variables we calculated proportions.



All the variables included in this statistical analyze were used as time-varying covariates, as these variables were collected at the baseline and at each follow-up visits, except for gender. We used mixed-effects logistic regression models in order to take into account the correlations between repeated measurements. This type of models enables testing of both fixed (e.g., gender) and time-varying covariates (e.g., consumption behaviors), In the univariate analysis, we identified explanatory variables correlated with fibrosis status. Those with a liberal p-value ≤ 0.25 were selected to be candidates for the final multivariable model.



The final multivariable model was built using a backward selection procedure, which was based on the likelihood ratio test (p < 0.05). Results were reported as adjusted odds ratios (aOR) with 95% confidence intervals (CI). Interactions between independent variables were also tested for.



Statistical analyses were performed using SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA).





3. Results


3.1. Patients’ Characteristics at the Last Available Follow-Up Visit with a Completed Self-Administered Questionnaire


A total of 1019 patients were included in the study with a median follow-up of 5.0 years (IQR: 4.1–6.0). Men accounted for 69.7%. At the last available follow-up visit with a completed self-administered questionnaire, one third of patients had at least a high-school certificate and almost half (48.2%) were employed. Patient age varied between 19 and 75 years with a mean (SD) age of 47.8 (±6.4) years. In addition, 15.2% had ALF. The majority of patients (95.0%) were receiving ART. Only 36.9% were receiving or had received anti-HCV treatment. Elevated coffee intake was reported by 27.4% of the study patients, and patients without ALF were more likely (p = 0.0002) to report elevated coffee intake (29.3%) than those with ALF (14.1%). Almost 6% of the patients reported high-risk alcohol consumption. Patients with ALF were more likely (p = 0.0018) to report high-risk alcohol consumption (11.3%) than those without ALF (4.7%) (Table 1).




3.2. Factors Associated with ALF


In the univariate analyses, the following variables were significantly associated with higher odds of having an ALF (p < 0.05): older age, unemployment, lower CD4+ cell count, obesity, not currently receiving ART, currently receiving HCV treatment, and high-risk alcohol consumption (Table 2). By contrast, high coffee intake and being HCV cured were significantly associated with lower odds of having ALF.



The multivariable analysis (Table 2) confirmed these results, except for the association with unemployment, which was no longer significant after multiple adjustment. Moreover, obesity increased the odds of having advanced fibrosis.



After multiple adjustment, compared with patients with low coffee intake and high-risk alcohol drinking who had a higher risk of advanced fibrosis (reference group), patients with low coffee intake and low-risk alcohol drinking had a 76% lower risk of ALF aOR (95% CI): 0.24 (0.12–0.50)). Among those with high coffee intake, high-risk alcohol consumption seemed to have no effect on liver fibrosis, with these drinkers having at least an 86% lower risk of advanced fibrosis than the reference group (0.14 (0.03–0.64) in high-risk alcohol drinkers and 0.11 (0.05–0.25) in low-risk alcohol drinkers) (Table 2 and Figure 1).





4. Discussion


In this longitudinal observational study of HIV-HCV co-infected patients from the French ANRS CO13 HEPAVIH cohort, after controlling for age, CD4, HCV clearance, ARV treatment and BMI, we found that there is an inverse relationship between alcohol intake and coffee consumption on the risk of ALF. This is a major result in a population where liver disease may persist even after HCV clearance, because of HIV-related risk factors [26]. This study also confirms that there is a strong inverse association between high coffee consumption and ALF. This important finding provides further evidence of the beneficial effect of coffee consumption on clinical issues in HIV-HCV co-infected patients.



Our findings are consistent with those of Stroffolini et al. [18] in a study conducted in Italy among patients who had either chronic hepatitis B or C. Their study showed that the association between high-risk alcohol consumption and the risk of cirrhosis decreased in individuals who consumed at least 3 cups of coffee/day. It has also been demonstrated that coffee minimizes the harmful effect of high-risk alcohol consumption on the functioning of the body and consequently on the health of the individual [27,28]. In Japan, Oze et al. conducted a case-control study to analyze the association between coffee and tea consumption and the risk of upper aerodigestive tract (UADT) cancer [27]. They demonstrated that drinking three cups of coffee or more per day was inversely associated with incidence of UADT cancer, but that this protective effect was observed only among people who had never smoked or drunk alcohol. In addition, in a study on mortality among 28,561 individuals in a cohort from three Eastern European countries [28], a mortality study stratified on alcohol consumption showed that drinking three cups of coffee/day or more was inversely associated with mortality irrespective of the level of alcohol consumption.



Other studies have shown that even in patients with chronic liver diseases, coffee consumption was associated with a decreased risk of alcoholic related cirrhosis [29,30]



In prior studies conducted in the ANRS HEPAVIH CO-13 cohort, we showed that high coffee intake had the following beneficial effects in HIV-HCV co-infected patients: reduced levels of liver enzymes, including aspartate aminotransferase (AST), alanine aminotransferase (ALT) and gamma-glutamyltransferase (GGT) [15], fewer self-reported side-effects during peg-IFN and ribavirin treatment [20], and a 50% reduction in mortality risk [25]. These findings are consistent with those of a meta-analysis of studies on patients with chronic hepatitis C which also showed an inverse relationship between coffee intake and the risk of liver fibrosis [7,31,32].



Coffee is a complex mixture of bioactive components including caffeine and polyphenols, like chlorogenic acids, although the precise chemical ingredient profile depends on the variety of coffee. These substances not only decrease the inflammation of liver cells (in the case of liver disease) by reducing the expression of inflammatory cytokines, but also demonstrate a well-documented anti-fibrotic effect [33,34]. It is also well documented that high alcohol consumption is strongly associated with several hepatic complications, including hepatic inflammation, steatosis and ALF in HIV-HCV co-infected patients [35,36]. In these patients, the two diseases are independently involved in fibrinogenesis—the inflammation of hepatic cells—and hepatocyte apoptosis in the liver [37,38,39,40]. This predisposes these patients to a higher risk of developing liver fibrosis and cirrhosis. These mechanisms may be accelerated by high-risk alcohol consumption. However, in our study, the latter effect seems to have been greatly diminished in HIV-HCV co-infected patients who drank at least 3 cups of coffee/day. Although the protective effect of coffee for several major health issues is becoming increasingly plausible, the mechanism by which coffee intake slows the progression of liver disease in HIV-HCV co-infected patients, and/or how it may inhibit the toxic effect of alcohol on the liver, is not understood. Some studies have reported antioxidant properties of certain components of coffee such as chlorogenic acids [41,42]. These properties help regulate the genes involved in the fibrogenesis process, and this could partially explain why patients in our study who consumed coffee were less likely to have ALF. Furthermore, just as has been reported for the effect of certain nutritional supplements—including L-cysteine, vitamin C and vitamin B1—on alcohol toxicity [43], coffee might also interact in the metabolization of blood alcohol into acetate, carbon dioxide and water, and thereby minimize the toxic effect. Another explanation, is that high coffee consumption may be associated with decreased alcohol consumption or the blocking of specific alcohol receptors in liver cells. Future studies are needed to better understand the interactions between consumption behaviors, including alcohol and coffee intake, and liver-related outcomes, such as liver fibrosis and liver stiffness, in HIV-HCV co-infected patients.



As reported elsewhere [44,45,46], HCV clearance in HIV-HCV co-infected patients with sustained virological response (SVR) was associated with a lower probability of having ALF, meaning that HCV clearance after antiviral therapy had a major impact on the natural course of the disease. A previous study in this cohort showed that in HIV-HCV co-infected patients, SVR after pegylated interferon-based treatment was significantly associated with improvement in liver stiffness [46]. In another study conducted among HIV-HCV co-infected patients in Spain [45], those who were treated for chronic HCV and cured with peg-IFN and ribavirin, experienced a significant reduction in liver fibrosis. Among chronic HCV patients in the United States, Fontana et al. [47] showed that serum levels in fibrosis markers decreased significantly in patients with SVR after peg-interferon- and ribavirin-based treatment for 24 to 48 weeks. In addition, Berenguer et al. [48] evaluated the clinical course of a cohort of HIV-HCV co-infected patients who were followed even after therapy with peg-interferon plus ribavirin, and showed that patients with SVR had significantly fewer liver-related events, including liver fibrosis, than those without SVR. The primary goal of the peg-Interferon and ribavirin treatment is the eradication of HCV, which may slow, stop or even reverse the progression of HCV infection events including liver fibrosis. In addition, successful HCV treatment leads to hepatic inflammation reduction and liver function improvements, even in patients with decompensated cirrhosis or transplant patients with chronic hepatitis C. These beneficial results are now being amplified by the generalized use of Direct Antiviral Analogues (DAA), which enable the treatment and cure of a large majority of HIV-HCV coinfected patients.



Importantly, our results revealed that co-infected patients on ARV treatment were less likely to have ALF. HIV infection is known to have a harmful effect on the natural history of HCV infection. In chronic hepatitis C patients, HIV co-infection was strongly associated with a rapid progression of hepatic complications including liver fibrosis and cirrhosis, due to immunosuppression [49,50]. Logically therefore, antiretroviral treatment in HIV-HCV co-infected patients should reduce the progression of liver complications [51]. However, several studies have shown persistent progression of liver fibrosis in HIV-HCV co-infected patients on antiretroviral treatment, which could be explained by a potential hepatotoxicity effect (including necroinflammation of hepatic cells) of certain categories of antiretroviral drugs [52,53]. In addition, closely related to the effectiveness of antiretroviral therapy, a greater CD4 count was associated with a decreased probability of having advanced fibrosis in the present work.



In our study, patients’ body mass index was significantly associated with the risk of liver fibrosis, as obese HIV-HCV co-infected patients were six times more likely to have ALF. Several studies have shown a strong association between obesity and disease progression in chronic HCV patients [54,55,56,57]. In a study of an American cohort of chronic HCV patients with available liver biopsies, Younossi et al. [57] highlighted that overweight and obese patients were much more likely to have advanced fibrosis. In another study of chronic HCV patients [56], obese patients had a greater risk of advanced fibrosis. Similar results were found by El-Ray et al. in Egypt [55]. The harmful effects of obesity are caused by a state of chronic metabolic inflammation induced in the liver, which may predispose individuals to liver fibrosis and non-alcoholic fatty liver disease. This result, in our study, should be interpreted with caution, as the confidence interval (5.93 (1.95–18.07), p = 0.0031) is wide.



Finally, results from a meta-analysis [58,59] suggest that the effect of coffee does not depend on caffeine, as similar benefits on liver diseases including hepatocellular carcinoma were shown for caffeinated and decaffeinated coffee.



Our study had several limitations. First, it was observational in nature, meaning that the associations observed did not imply causality. Accordingly, more research (for example a randomized clinical trial) is needed to confirm these findings in this population. Second, although the sensitivity of FIB-4 was estimated to be only approximately 65% in a different study by Sterling et al. [19]. The FIB-4 index is nonetheless considered one of the most reliable non-invasive methods in the assessment of liver fibrosis in HIV-HCV co-infected patients. In this study, we did not use data from a DAA-based cohort but from a PEG-IFN-based one, and so treatment initiation rates and cure rates were much lower. However, the positive effect of coffee on ALF remained true both for patients cured and not. Finally, the behavioral data related to the consumption of alcohol and other substances were based on self-reports which could be affected by social desirability bias.




5. Conclusions


This observational study analyzed the combined effect of coffee intake and alcohol consumption on the risk of ALF. High coffee intake was associated with a significantly reduced risk of ALF in HIV-HCV co-infected patients, even in those with high-risk alcohol consumption. This finding confirms the need to systematically take into account coffee intake in the evaluation of liver fibrosis progression in this population. Further studies are needed not only to confirm our findings, but also to evaluate the dose-effect response of coffee consumption on liver fibrosis in HIV-HCV co-infected patients.







Author Contributions


Conceptualization, I.Y., F.M. and M.P.C.; Methodology, I.Y., C.P., M.P.C.; Validation, C.P. and M.P.C.; Formal Analysis, I.Y.; Investigation, P.M., G.P., A.G., P.S., D.S.-C.; Data Curation, F.M. and C.P.; Writing-Original Draft Preparation, I.Y., F.M. and M.P.C.; Writing-Review & Editing, I.Y., F.M., M.C., P.M., C.P., G.P., M.E.S., L.W., L.E., A.G., P.S., D.S.-C.; Supervision, M.P.C.; Project Administration, L.W., L.E.; Funding Acquisition, L.W., P.S., D.S.-C., M.P.C.




Funding


This work was supported by the French National Agency for Research on Aids and Viral Hepatitis (ANRS), with the participation of Abbott France; Glaxo-Smith-Kline; Roche; Schering-Plough; and INSERM’s ‘Programme Cohortes TGIR’.




Acknowledgments


We thank all the members of the ANRS CO13-HEPAVIH Study Group. Scientific Committee: D. Salmon (co-Principal investigator), L. Wittkop (co-Principal Investigator), P. Sogni (co-Principal Investigator), L. Esterle (project manager), P. Trimoulet, J. Izopet, L. Serfaty, V. Paradis, B. Spire, P. Carrieri, M.A. Valantin, G. Pialoux, J. Chas, I. Poizot-Martin, K. Barange, A. Naqvi, E. Rosenthal, A. Bicart-See, O. Bouchaud, A. Gervais, C. Lascoux-Combe, C. Goujard, K. Lacombe, C. Duvivier, D. Vittecoq, D. Neau, P. Morlat, F. Bani-Sadr, L. Meyer, F. Boufassa, S. Dominguez, B. Autran, A.M. Roque, C. Solas, H. Fontaine, D. Costagliola, L. Piroth, A. Simon, D. Zucman, F. Boué, P. Miailhes, E. Billaud, H. Aumaître, D. Rey, G. Peytavin, V. Petrov-Sanchez, A. Pailhé. Clinical Centres (ward/participating physicians): APHP Cochin, Paris (Médecine Interne et Maladies Infectieuses: D. Salmon, R. Usubillaga; Hépato-gastro-entérologie: P. Sogni; Anatomo-pathologie: B. Terris; Virologie: P. Tremeaux); APHP Pitié-Salpétrière, Paris (Maladies Infectieuses et Tropicales: C. Katlama, M.A. Valantin, H. Stitou; Hépato-gastro-entérologie: Y. Benhamou; Anatomo-pathologie: F. Charlotte; Virologie: S. Fourati); APHP Pitié-Salpétrière, Paris (Médecine Interne: A. Simon, P. Cacoub, S. Nafissa); APHM Sainte-Marguerite, Marseille (Service d'Immuno-Hématologie Clinique: I. Poizot-Martin, O. Zaegel, H. Laroche; Virologie: C. Tamalet); APHP Tenon, Paris (Maladies Infectieuses et Tropicales: G. Pialoux, J. Chas; Anatomo-pathologie: P. Callard, F. Bendjaballah; Virologie: C. Le Pendeven); CHU Purpan, Toulouse (Maladies Infectieuses et Tropicales: B. Marchou; Hépato-gastro-entérologie: L. Alric, K. Barange, S. Metivier; Anatomo-pathologie: J. Selves ; Virologie: F. Larroquette); CHU Archet, Nice (Médecine Interne: E. Rosenthal; Infectiologie: A. Naqvi, V. Rio; Anatomo-pathologie: J. Haudebourg, M.C. Saint-Paul; Virologie: C. Partouche); APHP Avicenne, Bobigny (Médecine Interne – Unité VIH: O. Bouchaud; Anatomo-pathologie: M. Ziol; Virologie: Y. Baazia); Hôpital Joseph Ducuing, Toulouse (Médecine Interne: M. Uzan, A. Bicart-See, D. Garipuy, M.J. Ferro-Collados; Anatomo-pathologie: J. Selves; Virologie: F. Nicot); APHP Bichat-Claude-Bernard, Paris (Maladies Infectieuses:, A. Gervais, Y. Yazdanpanah; Anatomo-pathologie: H. Adle-Biassette; Virologie: G. Alexandre); APHP Saint-Louis, Paris (Maladies infectieuses: C. Lascoux-Combe, J.M. Molina; Anatomo-pathologie: P. Bertheau; Virologie:M.L. Chaix, C. Delaugerre, S. Maylin); APHP Saint-Antoine (Maladies Infectieuses et Tropicales:, K. Lacombe, J. Bottero; J. Krause P.M. Girard, Anatomo-pathologie: D. Wendum, P. Cervera, J. Adam; Virologie: C. Viala); APHP Bicêtre, Paris (Médecine Interne: C. Goujard, Y. Quertainmont, E. Teicher; Virologie: C. Pallier; Maladies Infectieuses: D. Vittecoq); APHP Necker, Paris (Maladies Infectieuses et Tropicales: O. Lortholary, C. Duvivier, C. Rouzaud, J. Lourenco, F. Touam, C. Louisin: Virologie: V. Avettand-Fenoel, A. Mélard); CHU Pellegrin, Bordeaux (Maladies Infectieuses et Tropicales: D. Neau, A. Ochoa, E. Blanchard, S. Castet-Lafarie, C. Cazanave, D. Malvy, M. Dupon, H. Dutronc, F. Dauchy, L. Lacaze-Buzy; Anatomo-pathologie: P. Bioulac-Sage; Virologie: P. Trimoulet, S. Reigadas); Hôpital Saint-André, Bordeaux (Médecine Interne et Maladies Infectieuses: Médecine Interne et Maladies Infectieuses: P. Morlat, D. Lacoste, F. Bonnet, N. Bernard, M. Hessamfar, J, F. Paccalin, C. Martell, M. C. Pertusa, M. Vandenhende, P. Merciéer, D. Malvy, T. Pistone, M.C. Receveur, M. Méchain, P. Duffau, C. Rivoisy, I. Faure, S. Caldato; Anatomo-pathologie: P. Bioulac-Sage; Virologie: P. Trimoulet, S. Reigadas); Hôpital du Haut-Levêque, Bordeaux (Médecine Interne: J.L. Pellegrin, J.F. Viallard, E. Lazzaro, C. Greib; Anatomo-pathologie: P. Bioulac-Sage; Virologie: P. Trimoulet, S. Reigadas); Hôpital FOCH, Suresnes (Médecine Interne: D. Zucman, C. Majerholc; Virologie: E. Farfour); APHP Antoine Béclère, Clamart (Médecine Interne: F. Boué, J. Polo Devoto, I. Kansau, V. Chambrin, C. Pignon, L. Berroukeche, R. Fior, V. Martinez ; Virologie : C. Deback); CHU Henri Mondor, Créteil (Immunologie Clinique: Y. Lévy, S. Dominguez, J.D. Lelièvre, A.S. Lascaux, G. Melica); CHU Hôtel Dieu, Nantes (Maladies Infectieuses et Tropicales: E. Billaud, F. Raffi, C. Allavena, V. Reliquet, D. Boutoille, C. Biron; Virologie: A. Rodallec, L. Le Guen) ; Hôpital de la Croix Rousse, Lyon (Maladies Infectieuses et Tropicales: P. Miailhes, D. Peyramond, C. Chidiac, F. Ader, F. Biron, A. Boibieux, L. Cotte, T. Ferry, T. Perpoint, J. Koffi, F. Zoulim, F. Bailly, P. Lack, M. Maynard, S. Radenne, M. Amiri; Virologie: C. Scholtes, T.T. Le-Thi); CHU Dijon, Dijon (Département d'infectiologie:, L. Piroth, P. Chavanet M. Duong Van Huyen, M. Buisson, A. Waldner-Combernoux, S. Mahy, R. Binois, A.L. Simonet-Lann, D. Croisier-Bertin); CH Perpignan, Perpignan (Maladies infectieuses et tropicales: H. Aumaître); CHU Robert Debré, Reims (Médecine interne, maladies infectieuses et immunologie clinique: F. Bani-Sadr, D. Lambert, Y Nguyen, J.L. Berger); CHRU Strasbourg (Le Trait d’Union: D Rey, M Partisani, ML Batard, C Cheneau, M Priester, C Bernard-Henry, E de Mautort, Virologie: P Gantner et S Fafi-Kremer), APHP Bichat-Claude Bernard (Pharmacologie: G. Peytavin).Data collection: F. Roustant, I. Kmiec, L. Traore, S. Lepuil, S. Parlier, V. Sicart-Payssan, E. Bedel, F. Touam, C. Louisin, M. Mole, C. Bolliot, M. Mebarki, A. Adda-Lievin, F.Z. Makhoukhi, O. Braik, R. Bayoud, M.P. Pietri, V. Le Baut, D. Bornarel, C. Chesnel, D. Beniken, M. Pauchard, S. Akel, S. Caldato, C. Lions, L. Chalal, Z. Julia, H. Hue, A. Soria, M. Cavellec, S. Breau, A. Joulie, P. Fisher, C. Ondo Eyene, S. Ogoudjobi, C. Brochier, V. Thoirain-Galvan. Management, statistical analyses: E. Boerg, P. Carrieri, V. Conte, L. Dequae-Merchadou, M. Desvallees, N. Douiri, L. Esterle, C. Gilbert, S. Gillet, R. Knight, F. Marcellin, L. Michel, M. Mora, S. Nordmann, C. Protopopescu, P. Roux, B. Spire, S. Tezkratt, A. Vilotitch, I. Yaya. T. Rojas, T. Barré. We especially thank all physicians and nurses who are involved in the follow-up of the cohort and all patients who took part in this study. We thank Jude Sweeney for the English revision and editing of our manuscript.




Conflicts of Interest


The authors declare no conflict of interest. The funding sources were not involved in the study design, data analysis, or in the writing and submission of the manuscript.




References


	



Pawlotsky, J.-M. Pathophysiology of hepatitis C virus infection and related liver disease. Trends Microbiol. 2004, 12, 96–102. [Google Scholar] [CrossRef] [PubMed]

	



Castello, G.; Scala, S.; Palmieri, G.; Curley, S.A.; Izzo, F. HCV-related hepatocellular carcinoma: From chronic inflammation to cancer. Clin. Immunol. 2010, 134, 237–250. [Google Scholar] [CrossRef] [PubMed]

	



Moqueet, N.; Kanagaratham, C.; Gill, M.J.; Hull, M.; Walmsley, S.; Radzioch, D.; Saeed, S.; Platt, R.W.; Klein, M.B.; Canadian Co-infection Cohort Study (CTN 222). A prognostic model for development of significant liver fibrosis in HIV-hepatitis C co-infection. PLoS ONE 2017, 12, e0174205. [Google Scholar] [CrossRef] [PubMed]

	



Marcellin, P.; Asselah, T.; Boyer, N. Fibrosis and disease progression in hepatitis C. Hepatology 2002, 36, s47–s56. [Google Scholar] [PubMed]

	



Poynard, T.; Ratziu, V.; Charlotte, F.; Goodman, Z.; McHutchison, J.; Albrecht, J. Rates and risk factors of liver fibrosis progression in patients with chronic hepatitis C. J. Hepatol. 2001, 34, 730–739. [Google Scholar] [CrossRef]

	



Joshi, K.; Kohli, A.; Manch, R.; Gish, R. Alcoholic Liver Disease: High Risk or Low Risk for Developing Hepatocellular Carcinoma? Clin. Liver Dis. 2016, 20, 563–580. [Google Scholar] [CrossRef] [PubMed]

	



Liu, F.; Wang, X.; Wu, G.; Chen, L.; Hu, P.; Ren, H.; Hu, H. Coffee Consumption Decreases Risks for Hepatic Fibrosis and Cirrhosis: A Meta-Analysis. PLoS ONE 2015, 10, e0142457. [Google Scholar] [CrossRef] [PubMed]

	



Alferink, L.J.M.; Fittipaldi, J.; Kiefte-de Jong, J.C.; Taimr, P.; Hansen, B.E.; Metselaar, H.J.; Schoufour, J.D.; Ikram, M.A.; Janssen, H.L.A.; Franco, O.H.; et al. Coffee and herbal tea consumption is associated with lower liver stiffness in the general population: The Rotterdam study. J. Hepatol. 2017, 67, 339–348. [Google Scholar] [CrossRef] [PubMed]

	



Heckman, M.A.; Weil, J.; De Mejia, E.G. Caffeine (1, 3, 7-trimethylxanthine) in Foods: A Comprehensive Review on Consumption, Functionality, Safety, and Regulatory Matters. J. Food Sci. 2010, 75, R77–R87. [Google Scholar] [CrossRef] [PubMed]

	



Godos, J.; Pluchinotta, F.R.; Marventano, S.; Buscemi, S.; Li Volti, G.; Galvano, F.; Grosso, G. Coffee components and cardiovascular risk: Beneficial and detrimental effects. Int. J. Food Sci. Nutr. 2014, 65, 925–936. [Google Scholar] [CrossRef] [PubMed]

	



Grosso, G.; Godos, J.; Galvano, F.; Giovannucci, E.L. Coffee, Caffeine, and Health Outcomes: An Umbrella Review. Annu. Rev. Nutr. 2017, 37, 131–156. [Google Scholar] [CrossRef] [PubMed]

	



Grosso, G.; Micek, A.; Godos, J.; Sciacca, S.; Pajak, A.; Martínez-González, M.A.; Giovannucci, E.L.; Galvano, F. Coffee consumption and risk of all-cause, cardiovascular, and cancer mortality in smokers and non-smokers: A dose-response meta-analysis. Eur. J. Epidemiol. 2016, 31, 1191–1205. [Google Scholar] [CrossRef] [PubMed]

	



Alicandro, G.; Tavani, A.; La Vecchia, C. Coffee and cancer risk: A summary overview. Eur. J. Cancer Prev. 2017, 26, 424–432. [Google Scholar] [CrossRef] [PubMed]

	



Ding, M.; Bhupathiraju, S.N.; Satija, A.; van Dam, R.M.; Hu, F.B. Long-term coffee consumption and risk of cardiovascular disease: A systematic review and a dose-response meta-analysis of prospective cohort studies. Circulation 2014, 129, 643–659. [Google Scholar] [CrossRef] [PubMed]

	



Carrieri, M.P.; Lions, C.; Sogni, P.; Winnock, M.; Roux, P.; Mora, M.; Bonnard, P.; Salmon, D.; Dabis, F.; Spire, B.; ANRS CO13 HEPAVIH Study Group. Association between elevated coffee consumption and daily chocolate intake with normal liver enzymes in HIV-HCV infected individuals: Results from the ANRS CO13 HEPAVIH cohort study. J. Hepatol. 2014, 60, 46–53. [Google Scholar] [CrossRef] [PubMed]

	



Oh, M.G.; Han, M.A.; Kim, M.W.; Park, C.G.; Kim, Y.D.; Lee, J. Coffee consumption is associated with lower serum aminotransferases in the general Korean population and in those at high risk for hepatic disease. Asia Pac. J. Clin. Nutr. 2016, 25, 767–775. [Google Scholar] [PubMed]

	



Morisco, F.; Lembo, V.; Mazzone, G.; Camera, S.; Caporaso, N. Coffee and liver health. J. Clin. Gastroenterol. 2014, 48 (Suppl. 1), S87–S90. [Google Scholar] [CrossRef] [PubMed]

	



Stroffolini, T.; Cotticelli, G.; Medda, E.; Niosi, M.; Del Vecchio-Blanco, C.; Addolorato, G.; Petrelli, E.; Salerno, M.T.; Picardi, A.; Bernardi, M.; et al. Interaction of alcohol intake and cofactors on the risk of cirrhosis. Liver Int. 2010, 30, 867–870. [Google Scholar] [CrossRef] [PubMed]

	



Freedman, N.D.; Everhart, J.E.; Lindsay, K.L.; Ghany, M.G.; Curto, T.M.; Shiffman, M.L.; Lee, W.M.; Lok, A.S.; Di Bisceglie, A.M.; Bonkovsky, H.L.; et al. Coffee Intake Is Associated with Lower Rates of Liver Disease Progression in Chronic Hepatitis C. Hepatology 2009, 50, 1360–1369. [Google Scholar] [CrossRef] [PubMed]

	



Carrieri, M.P.; Cohen, J.; Salmon-Ceron, D.; Winnock, M. Coffee consumption and reduced self-reported side effects in HIV-HCV co-infected patients during PEG-IFN and ribavirin treatment: Results from ANRS CO13 HEPAVIH. J. Hepatol. 2012, 56, 745–747. [Google Scholar] [CrossRef] [PubMed]

	



Shim, S.G.; Jun, D.W.; Kim, E.K.; Saeed, W.K.; Lee, K.N.; Lee, H.L.; Lee, O.Y.; Choi, H.S.; Yoon, B.C. Caffeine attenuates liver fibrosis via defective adhesion of hepatic stellate cells in cirrhotic model. J. Gastroenterol. Hepatol. 2013, 28, 1877–1884. [Google Scholar] [CrossRef] [PubMed]

	



Bai, K.; Cai, Q.; Jiang, Y.; Lv, L. Coffee consumption and risk of hepatocellular carcinoma: A meta-analysis of eleven epidemiological studies. OncoTargets Ther. 2016, 9, 4369–4375. [Google Scholar]

	



Loko, M.-A.; Salmon, D.; Carrieri, P.; Winnock, M.; Mora, M.; Merchadou, L.; Gillet, S.; Pambrun, E.; Delaune, J.; Valantin, M.A.; et al. The French national prospective cohort of patients co-infected with HIV and HCV (ANRS CO13 HEPAVIH): Early findings, 2006–2010. BMC Infect. Dis. 2010, 10, 303. [Google Scholar] [CrossRef] [PubMed]

	



Sterling, R.K.; Lissen, E.; Clumeck, N.; Sola, R.; Correa, M.C.; Montaner, J.; Sulkowski, M.S.; Torriani, F.J.; Dieterich, D.T.; Thomas, D.L.; et al. Development of a simple noninvasive index to predict significant fibrosis in patients with HIV/HCV coinfection. Hepatology 2006, 43, 1317–1325. [Google Scholar] [CrossRef] [PubMed]

	



Carrieri, M.P.; Protopopescu, C.; Marcellin, F.; Rosellini, S.; Wittkop, L.; Esterle, L.; Zucman, D.; Raffi, F.; Rosenthal, E.; Poizot-Martin, I.; et al. Protective effect of coffee consumption on all-cause mortality of French HIV-HCV co-infected patients. J. Hepatol. 2017. [Google Scholar] [CrossRef] [PubMed]

	



Labarga, P.; Fernandez-Montero, J.V.; de Mendoza, C.; Barreiro, P.; Pinilla, J.; Soriano, V. Liver fibrosis progression despite HCV cure with antiviral therapy in HIV-HCV-coinfected patients. Antivir. Ther. 2015, 20, 329–334. [Google Scholar] [CrossRef] [PubMed]

	



Oze, I.; Matsuo, K.; Kawakita, D.; Hosono, S.; Ito, H.; Watanabe, M.; Hatooka, S.; Hasegawa, Y.; Shinoda, M.; Tajima, K.; et al. Coffee and green tea consumption is associated with upper aerodigestive tract cancer in Japan. Int. J. Cancer 2014, 135, 391–400. [Google Scholar] [CrossRef] [PubMed]

	



Grosso, G.; Stepaniak, U.; Micek, A.; Stefler, D.; Bobak, M.; Pajak, A. Coffee consumption and mortality in three Eastern European countries: Results from the HAPIEE (Health, Alcohol and Psychosocial factors in Eastern Europe) study. Public Health Nutr. 2017, 20, 82–91. [Google Scholar] [CrossRef] [PubMed]

	



Kennedy, O.J.; Roderick, P.; Buchanan, R.; Fallowfield, J.A.; Hayes, P.C.; Parkes, J. Systematic review with meta-analysis: Coffee consumption and the risk of cirrhosis. Aliment. Pharmacol. Ther. 2016, 43, 562–574. [Google Scholar] [CrossRef] [PubMed]

	



Setiawan, V.W.; Porcel, J.; Wei, P.; Stram, D.O.; Noureddin, N.; Lu, S.C.; Le Marchand, L.; Noureddin, M. Coffee Drinking and Alcoholic and Nonalcoholic Fatty Liver Diseases and Viral Hepatitis in the Multiethnic Cohort. Clin. Gastroenterol. Hepatol. 2017, 15, 1305–1307. [Google Scholar] [CrossRef] [PubMed]

	



Jaruvongvanich, V.; Sanguankeo, A.; Klomjit, N.; Upala, S. Effects of caffeine consumption in patients with chronic hepatitis C: A systematic review and meta-analysis. Clin. Res. Hepatol. Gastroenterol. 2017, 41, 46–55. [Google Scholar] [CrossRef] [PubMed]

	



Larsson, S.C.; Wolk, A. Coffee Consumption and Risk of Liver Cancer: A Meta-Analysis. Gastroenterology 2007, 132, 1740–1745. [Google Scholar] [CrossRef] [PubMed]

	



Nieber, K. The Impact of Coffee on Health. Planta Med. 2017, 83, 1256–1263. [Google Scholar] [CrossRef] [PubMed]

	



Shi, H.; Dong, L.; Jiang, J.; Zhao, J.; Zhao, G.; Dang, X.; Lu, X.; Jia, M. Chlorogenic acid reduces liver inflammation and fibrosis through inhibition of toll-like receptor 4 signaling pathway. Toxicology 2013, 303, 107–114. [Google Scholar] [CrossRef] [PubMed]

	



Lim, J.K.; Tate, J.P.; Fultz, S.L.; Goulet, J.L.; Conigliaro, J.; Bryant, K.J.; Gordon, A.J.; Gibert, C.; Rimland, D.; Goetz, M.B. Relationship between alcohol use categories and noninvasive markers of advanced hepatic fibrosis in HIV-infected, chronic hepatitis C virus-infected, and uninfected patients. Clin. Infect. Dis. 2014, 58, 1449–1458. [Google Scholar] [CrossRef] [PubMed]

	



Marcellin, F.; Roux, P.; Loko, M.-A.; Lions, C.; Caumont-Prim, A.; Dabis, F.; Salmon-Ceron, D.; Spire, B.; Carrieri, M.P.; et al. High levels of alcohol consumption increase the risk of advanced hepatic fibrosis in HIV/hepatitis C virus-coinfected patients: A sex-based analysis using transient elastography at enrollment in the HEPAVIH ANRS CO13 cohort. Clin. Infect. Dis. 2014, 59, 1190–1192. [Google Scholar] [PubMed]

	



Balasubramanian, A.; Koziel, M.; Groopman, J.E.; Ganju, R.K. Molecular mechanism of hepatic injury in coinfection with hepatitis C virus and HIV. Clin. Infect. Dis. 2005, 41 (Suppl. 1), S32–S37. [Google Scholar] [CrossRef] [PubMed]

	



Mascia, C.; Lichtner, M.; Zuccalà, P.; Vita, S.; Tieghi, T.; Marocco, R.; Savinelli, S.; Rossi, R.; Iannetta, M.; Campagna, M.; et al. Active HCV infection is associated with increased circulating levels of interferon-gamma (IFN-γ)-inducible protein-10 (IP-10), soluble CD163 and inflammatory monocytes regardless of liver fibrosis and HIV coinfection. Clin. Res. Hepatol. Gastroenterol. 2017, 41, 644–655. [Google Scholar] [CrossRef] [PubMed]

	



Negash, A.A.; Ramos, H.J.; Crochet, N.; Lau, D.T.; Doehle, B.; Papic, N.; Delker, D.A.; Jo, J.; Bertoletti, A.; Hagedorn, C.H.; et al. IL-1β Production through the NLRP3 Inflammasome by Hepatic Macrophages Links Hepatitis C Virus Infection with Liver Inflammation and Disease. PLoS Pathog. 2013, 9, e1003330. [Google Scholar] [CrossRef] [PubMed][Green Version]

	



Czaja, A.J. Hepatic inflammation and progressive liver fibrosis in chronic liver disease. World J. Gastroenterol. 2014, 20, 2515–2532. [Google Scholar] [CrossRef] [PubMed]

	



Delgado-Andrade, C.; Rufián-Henares, J.A.; Morales, F.J. Assessing the antioxidant activity of melanoidins from coffee brews by different antioxidant methods. J. Agric. Food Chem. 2005, 53, 7832–7836. [Google Scholar] [CrossRef] [PubMed]

	



Gutiérrez-Grobe, Y.; Chávez-Tapia, N.; Sánchez-Valle, V.; Gavilanes-Espinar, J.G.; Ponciano-Rodríguez, G.; Uribe, M.; Méndez-Sánchez, N. High coffee intake is associated with lower grade nonalcoholic fatty liver disease: The role of peripheral antioxidant activity. Ann. Hepatol. 2012, 11, 350–355. [Google Scholar] [PubMed]

	



Lundberg, G.D. A Supplement That May Block. The Toxic Effects of Alcohol. Medscape. Available online: http://www.medscape.com/viewarticle/885865 (accessed on 6 October 2017).

	



Labarga, P.; Fernandez-Montero, J.V.; Barreiro, P.; Pinilla, J.; Vispo, E.; de Mendoza, C.; Plaza, Z.; Soriano, V. Changes in liver fibrosis in HIV/HCV-coinfected patients following different outcomes with peginterferon plus ribavirin therapy. J. Viral Hepat. 2014, 21, 475–479. [Google Scholar] [CrossRef] [PubMed]

	



Fernández-Montero, J.V.; Barreiro, P.; Vispo, E.; Labarga, P.; Sánchez-Parra, C.; de Mendoza, C.; Treviño, A.; Soriano, V. Liver fibrosis progression in HIV-HCV-coinfected patients treated with distinct antiretroviral drugs and impact of pegylated interferon/ribavirin therapy. Antiviral Ther. 2014, 19, 287–292. [Google Scholar] [CrossRef] [PubMed]

	



ANRS CO13 HEPAVIH Cohort. Regression of liver stiffness after sustained hepatitis C virus (HCV) virological responses among HIV/HCV-coinfected patients. AIDS 2015, 29, 1821–1830. [Google Scholar]

	



Fontana, R.J.; Bonkovsky, H.L.; Naishadham, D.; Dienstag, J.L.; Sterling, R.K.; Lok, A.S.; Su, G.L.; Halt-C Trial Group. Serum fibrosis marker levels decrease after successful antiviral treatment in chronic hepatitis C patients with advanced fibrosis. Clin. Gastroenterol. Hepatol. 2009, 7, 219–226. [Google Scholar] [CrossRef] [PubMed]

	



Berenguer, J.; Alvarez-Pellicer, J.; Martín, P.M.; López-Aldeguer, J.; Von-Wichmann, M.A.; Quereda, C.; Mallolas, J.; Sanz, J.; Tural, C.; Bellón, J.M.; et al. Sustained virological response to interferon plus ribavirin reduces liver-related complications and mortality in patients coinfected with human immunodeficiency virus and hepatitis C virus. Hepatology 2009, 50, 407–413. [Google Scholar] [CrossRef] [PubMed]

	



Benhamou, Y.; Bochet, M.; Di Martino, V.; Charlotte, F.; Azria, F.; Coutellier, A.; Vidaud, M.; Bricaire, F.; Opolon, P.; Katlama, C.; et al. Liver fibrosis progression in human immunodeficiency virus and hepatitis C virus coinfected patients. The Multivirc Group. Hepatology 1999, 30, 1054–1058. [Google Scholar] [CrossRef] [PubMed]

	



Graham, C.S.; Baden, L.R.; Yu, E.; Mrus, J.M.; Carnie, J.; Heeren, T.; Koziel, M.J. Influence of human immunodeficiency virus infection on the course of hepatitis C virus infection: A meta-analysis. Clin. Infect. Dis. 2001, 33, 562–569. [Google Scholar] [CrossRef] [PubMed]

	



Bräu, N.; Salvatore, M.; Ríos-Bedoya, C.F.; Fernández-Carbia, A.; Paronetto, F.; Rodríguez-Orengo, J.F.; Rodríguez-Torres, M. Slower fibrosis progression in HIV/HCV-coinfected patients with successful HIV suppression using antiretroviral therapy. J. Hepatol. 2006, 44, 47–55. [Google Scholar] [CrossRef] [PubMed]

	



Bani-Sadr, F.; Lapidus, N.; Bedossa, P.; De Boever, C.M.; Perronne, C.; Halfon, P.; Pol, S.; Carrat, F.; Cacoub, P.; French National Agency for Research on AIDS; et al. Progression of fibrosis in HIV and hepatitis C virus-coinfected patients treated with interferon plus ribavirin-based therapy: Analysis of risk factors. Clin. Infect. Dis. 2008, 46, 768–774. [Google Scholar] [CrossRef] [PubMed]

	



Suárez-Zarracina, T.; Valle-Garay, E.; Collazos, J.; Montes, A.H.; Cárcaba, V.; Carton, J.A.; Asensi, V. Didanosine (ddI) associates with increased liver fibrosis in adult HIV-HCV coinfected patients. J. Viral Hepat. 2012, 19, 685–693. [Google Scholar] [CrossRef] [PubMed]

	



Dyal, H.K.; Aguilar, M.; Bhuket, T.; Liu, B.; Holt, E.W.; Torres, S.; Cheung, R.; Wong, R.J. Concurrent Obesity, Diabetes, and Steatosis Increase Risk of Advanced Fibrosis among HCV Patients: A Systematic Review. Dig. Dis. Sci. 2015, 60, 2813–2824. [Google Scholar] [CrossRef] [PubMed]

	



El Ray, A.; Asselah, T.; Moucari, R.; El Ghannam, M.; Taha, A.A.; Saber, M.A.; Akl, M.; Atta, R.; Shemis, M.; Radwan, A.S.; et al. Insulin resistance: A major factor associated with significant liver fibrosis in Egyptian patients with genotype 4 chronic hepatitis C. Eur. J. Gastroenterol. Hepatol. 2013, 25, 421–427. [Google Scholar] [CrossRef] [PubMed]

	



Hu, S.X.; Kyulo, N.L.; Xia, V.W.; Hillebrand, D.J.; Hu, K.Q. Factors Associated with Hepatic Fibrosis in Patients with Chronic Hepatitis C: A Retrospective Study of a Large Cohort of U.S. Patients. J. Clin. Gastroenterol. 2009, 43, 758–764. [Google Scholar] [CrossRef] [PubMed]

	



Younossi, Z.M.; McCullough, A.J.; Ong, J.P.; Barnes, D.S.; Post, A.; Tavill, A.; Bringman, D.; Martin, L.M.; Assmann, J.; Gramlich, T.; et al. Obesity and non-alcoholic fatty liver disease in chronic hepatitis C. J. Clin. Gastroenterol. 2004, 38, 705–709. [Google Scholar] [CrossRef] [PubMed]

	



Kennedy, O.J.; Roderick, P.; Buchanan, R.; Fallowfield, J.A.; Hayes, P.C.; Parkes, J. Coffee, including caffeinated and decaffeinated coffee, and the risk of hepatocellular carcinoma: A systematic review and dose-response meta-analysis. BMJ Open 2017, 7, e013739. [Google Scholar] [CrossRef] [PubMed]

	



Godos, J.; Micek, A.; Marranzano, M.; Salomone, F.; Rio, D.D.; Ray, S. Coffee Consumption and Risk of Biliary Tract Cancers and Liver Cancer: A Dose-Response Meta-Analysis of Prospective Cohort Studies. Nutrients 2017, 9, 950. [Google Scholar] [CrossRef] [PubMed]








[image: Nutrients 10 00705 g001 550] 





Figure 1. Risk of advanced liver fibrosis according to the pattern of coffee and alcohol consumption. 
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Table 1. Characteristics of HIV-HCV co-infected patients in the study population (N = 1019) at the last available follow-up visit with a completed self-administered questionnaire in the ANRS CO13 HEPAVIH cohort.
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N (%)

	
Advanced Liver Fibrosis 1




	
No, 822 (84.8%)

	
Yes, 147 (15.2%)

	
p-Value (chi-2)






	
Age, years

	

	

	

	
0.0856 *




	
Mean (±SD)

	
47.8 (±6.4)

	
47.4 (±6.3)

	
49.3 (±7.0)

	




	
Median (IQR)

	
48 (44–51)

	

	

	




	
Gender

	

	

	

	
0.2880




	
Male

	
710 (69.7)

	
568 (69.1)

	
108 (73.5)

	




	
Female

	
309 (30.3)

	
254 (30.9)

	
39 (26.5)

	




	
Living in a couple

	

	

	

	
0.8208




	
No

	
526 (51.9)

	
418 (51.0)

	
76 (52.1)

	




	
Yes

	
488 (48.1)

	
401 (49.0)

	
70 (47.9)

	




	
High-school certificate

	

	

	

	
0.1331




	
No

	
576 (66.4)

	
449 (65.2)

	
97 (71.8)

	




	
Yes

	
291 (33.6)

	
240 (34.8)

	
38 (28.2)

	




	
Employment

	

	

	

	
0.0100




	
No

	
525 (51.8)

	
406 (49.7)

	
90 (61.2)

	




	
Yes

	
489 (48.2)

	
411 (50.3)

	
57 (38.8)

	




	
CDC clinical stage

	

	

	

	
0.5139




	
Stage A

	
446 (45.1)

	
369 (45.0)

	
63 (42.9)

	




	
Stage B

	
260 (26.3)

	
221 (26.9)

	
36 (24.5)

	




	
Stage C

	
283 (28.6)

	
230 (28.1)

	
48 (32.6)

	




	
CD4 count, cells/mm3

	

	

	

	
<0.0001 *




	
Mean (±SD)

	
564 (±309)

	
594 (±311)

	
394 (±355)

	




	
Median (IQR)

	
516 (341–733)

	

	

	




	
Body mass index 2

	

	

	

	
0.2155




	
Underweight or Normal

	
749 (78.4)

	
633 (79.6)

	
103 (74.6)

	




	
Overweight

	
162 (17.0)

	
129 (16.2)

	
25 (18.1)

	




	
Obese

	
44 (4.6)

	
33 (4.2)

	
10 (7.3)

	




	
Diabetes

	

	

	

	
0.1888




	
No

	
1008 (98.9)

	
815 (99.1)

	
144 (98.0)

	




	
Yes

	
11 (1.1)

	
7 (0.9)

	
3 (2.0)

	




	
Receiving ART

	

	

	

	
0.5111




	
No

	
50 (5.0)

	
40 (4.9)

	
9 (6.3)

	




	
Yes

	
951 (95.0)

	
770 (95.1)

	
135 (93.7)

	




	
HCV treatment status

	

	

	

	
<0.0001




	
Not yet treated

	
643 (63.1)

	
518 (63.0)

	
98 (66.7)

	




	
On treatment

	
62 (6.1)

	
36 (4.4)

	
19 (12.9)

	




	
Treated, chronic HCV

	
108 (10.6)

	
79 (9.6)

	
25 (17.0)

	




	
Treated, HCV-cured

	
206 (20.2)

	
189 (23.0)

	
5 (3.4)

	




	
Alcohol consumption 3

	

	

	

	
0.0018




	
Low-risk

	
916 (94.2)

	
749 (95.3)

	
125 (88.7)

	




	
High-risk

	
56 (5.8)

	
37 (4.7)

	
16 (11.3)

	




	
Binge drinking 4

	

	

	

	
0.0699




	
No

	
725 (72.4)

	
594 (73.5)

	
96 (66.2)

	




	
Yes

	
276 (27.6)

	
214 (26.5)

	
47 (33.8)

	




	
Coffee intake

	

	

	

	
0.0002




	
Low

	
713 (72.6)

	
561 (70.7)

	
122 (85.9)

	




	
High

	
269 (27.4)

	
232 (29.3)

	
20 (14.1)

	




	
Cannabis consumption

	

	

	

	
0.5252




	
No

	
620 (71.8)

	
497 (71.4)

	
92 (74.2)

	




	
Yes

	
244 (28.2)

	
199 (28.6)

	
32 (25.8)

	




	
Tobacco consumption

	

	

	

	
0.4535




	
Never

	
116 (12.6)

	
102 (13.3)

	
13 (9.6)

	




	
Past

	
147 (15.9)

	
123 (16.0)

	
21 (15.4)

	




	
Current

	
659 (71.5)

	
543 (70.7)

	
102 (75.0)

	




	
Coffee intake-alcohol consumption

	

	

	

	
<0.0001




	
Low coffee intake and high-risk alcohol consumption

	
39 (4.0)

	
25 (3.2)

	
12 (8.5)

	




	
Low coffee intake and low-risk alcohol consumption

	
666 (68.9)

	
529 (67.8)

	
109 (77.3)

	




	
High coffee intake and high-risk alcohol consumption

	
15 (1.6)

	
10 (1.3)

	
4 (2.8)

	




	
High coffee intake and low-risk alcohol consumption

	
246 (25.5)

	
216 (27.7)

	
16 (11.4)

	








* t-test; 1: FIB-4 ≥ 3.25; 2: Underweight or Normal (BMI < 25), Overweight (BMI between 25 and 30), Obese (BMI > 30); 3: High-risk alcohol consumption if >4 AU/day for men and >3 AU/day for women; and low-risk if ≤4 AU/day for men and ≤3 AU/day for women. 4: defined as reporting to have consumed six alcohol drinks (units) or more on one occasion during the previous 6 months.
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Table 2. Factors associated with ALF in HIV-HCV co-infected patients, mixed logistic regression models, ANRS CO13 HEPAVIH cohort (N = 1019).
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Mixed-Effects Logistic Regression Models




	
Univariate Analyses

	
Multivariable Analysis




	
OR (95% CI)

	
p-Value

	
AOR (95% CI)

	
p-Value






	
Age, years

	
1.08 (1.05–1.1)

	
<0.001

	
1.18 (1.13–1.22)

	
<0.0001




	
Gender

	

	

	

	




	
Male

	
1

	




	
Female

	
0.67 (0.41–1.09)

	
0.109




	
Living in a couple

	

	

	

	




	
No

	
1

	




	
Yes

	
0.91 (0.65–1.27)

	
0.559




	
High-school certificate

	

	

	

	




	
No

	
1

	




	
Yes

	
0.66 (0.40–1.10)

	
0.114




	
Employment

	

	

	

	




	
No

	
1

	




	
Yes

	
0.54 (0.40–0.74)

	
0.0002




	
CDC clinical stage

	

	
0.463

	

	




	
Stage A

	
1

	




	
Stage B

	
1.25 (0.70–2.23)

	
0.417




	
Stage C

	
1.37 (0.77–2.44)

	
0.252




	
CD4 count 1, cells/mm3

	
0.85 (0.82–0.88)

	
<0.0001

	
0.74 (0.71–0.78)

	
<0.0001




	
Obesity 2

	

	
<0.0021

	

	
0.0031




	
No

	
1

	

	
1

	




	
Yes

	
4.24 (1.78–10.10)

	
0.0021

	
5.93 (1.95–18.07)

	
0.0031




	
Diabetes

	

	

	

	




	
No

	
1

	




	
Yes

	
1.55 (0.75–3.21)

	
0.229




	
Receiving ART

	

	

	

	




	
No

	
1

	

	

	




	
Yes

	
0.23 (0.13–0.39)

	
<0.0001

	
0.18 (0.09–0.34)

	
<0.0001




	
HCV treatment status

	

	
<0.0001

	

	
<0.0001




	
Not yet treated

	
1

	

	
1

	




	
On treatment/Treated, chronic HCV

	
2.50 (1.79–3.49)

	
<0.0001

	
1.96 (1.33–2.90)

	
0.0008




	
Treated, HCV-cured

	
0.07 (0.04–0.13)

	
<0.0001

	
0.04 (0.02–0.08)

	
<0.0001




	
Alcohol consumption 3

	

	

	

	




	
Low-risk

	
1

	




	
High-risk

	
3.2 (1.8–5.7)

	
0.0002




	
Binge drinking 4

	

	

	

	




	
No

	
1

	




	
Yes

	
0.85 (0.62–1.17)

	
0.3065




	
Coffee intake

	

	

	

	




	
Low

	
1

	




	
High

	
0.49 (0.35–0.69)

	
<0.0001




	
Cannabis consumption

	

	

	

	




	
No

	
1

	




	
Yes

	
1.09 (0.72–1.65)

	
0.687




	
Tobacco consumption

	

	
0.6354

	

	




	
Never

	
1

	




	
Past

	
1.28 (0.28–5.93)

	
0.7402




	
Current

	
1.67 (0.46–6.08)

	
0.4095




	
Coffee intake-alcohol consumption

	

	
<0.0001

	

	
<0.0001




	
Low coffee intake and high-risk alcohol consumption

	
1

	

	
1

	




	
Low coffee intake and low-risk alcohol consumption

	
0.24 (0.13–0.46)

	
<0.0001

	
0.24 (0.12–0.50)

	
0.0002




	
High coffee intake and high-risk alcohol consumption

	
0.26 (0.09–0.74)

	
0.0117

	
0.14 (0.03–0.64)

	
0.0114




	
High coffee intake and low-risk alcohol consumption

	
0.14 (0.07–0.27)

	
<0.0001

	
0.11 (0.05–0.25)

	
<0.0001








1: Intervals of 50 cell/mm3; 2: Underweight or Normal (BMI < 25), Overweight (BMI between 25 and 30), Obese (BMI > 30); 3: High-risk alcohol consumption if >4 AU/day for men and >3 AU/day for women; and low-risk if ≤4 AU/day for men and ≤3 AU/day for women; 4: defined as reporting to have consumed six alcohol drinks (units) or more on one occasion during the previous 6 months.
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