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PRESENTATION DU SUJET

Context

In metropolitan France, the latest national prevalence survey of chronic viral hepatitis C and B carried out in 2016
reported estimated prevalences of 0.30% (1C95%: [0.13-0.70]) for chronic hepatitis C and 0.30% [0.13-0.70] for
chronic hepatitis B. The estimated proportion of infected people knowing their status was 80.6% [44.2-95.6] and
17.5% [4.9-46.4], respectively (1). Since 2016, the arrival on the market of direct-acting antivirals for the treatment
of chronic hepatitis C, with efficacy close to 100% in achieving virological cure, has led to the recommendation of
universal treatment for this infection, with the aim of eradicating it by 2025 (2). In a study carried out on the
French national health data system (SNDS), we estimated that 19% of patients with chronic hepatitis C would be
eligible for treatment and not yet successfully treated in 2021 (3), i.e. around 15,000 infected people. With regard
to hepatitis B, current management is based on the use of antivirals in patients with chronic hepatitis - principally
tenofovir and entecavir, and several molecules or therapeutic strategies are currently being evaluated for the
achievement of a functional cure defined by the undetectability of the HBs antigen (4). Nonetheless, while the
prevalence of chronic hepatitis B has declined overall in Europe and France in recent years, notably as a result of
falling incidences (5), an SNDS query indicates that in 2022, almost 115,000 people will be living with HBV in
mainland France, of whom around 20% will require antiviral treatment (6).

Patients with chronic hepatitis B or C have social, demographic and behavioral profiles that differ from those of
the general population, with an over-representation of drug users (one of the modes of contamination for these
two infections) and, for the progression of these infections to cirrhosis, a strong link with alcohol consumption
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(7). These chronic infections are also more frequently encountered in patients with severe psychiatric illnesses
(8,9), and chronic infection status is a source of stress, anxiety and mood disorders (10,11). To date, however, the
evolution of mental health and addictions before and after effective treatment in people infected with hepatitis
Cvirus (HCV), or upon initiation or cessation of antiviral treatment and eventual achievement of a functional cure
in people infected with HBV, remains little explored. Studies measuring depressive disorders and anxiety before
and after antiviral treatment in HCV-infected patients have produced contradictory results, and are based on very
low-quality studies (12-14). In the case of patients with hepatitis B virus (HBV) infection, few studies have been
carried out, and none to our knowledge links the stage of chronic infection with this virus ("inactive" infection or
treated hepatitis) with mental health or addiction-related behaviors (11,15).

Objectives

The objectives of this thesis work are to identify the relationships between mental health and addictions and the
management (and in particular antiviral treatments) of people living with HCV or HBV in the National Health
Data System.

In particular, we will explore

- Impact of direct antiviral treatment on mental health and addictions (alcohol, drugs) in patients chronically
infected with the hepatitis C virus.

- Interdependence between mental health and addictions and the care and status (chronic infection, chronic
hepatitis) of people living with the hepatitis B virus.

Data

The main data source used for this thesis is the National Health Data System / Systéme National des Données de
Santé (SNDS), enriched with data from the ANRS-CO22 Hepather cohort linked to the SNDS.

Since 2012, the CLEPIVIR team at IPLESP has been coordinating the Hepather cohort of patients with hepatitis B
(n=6600) and C (n=11400). For 85% of the patients in this cohort, data have been linked to the SNDS using a
deterministic method (reconstitution of the identification number in the NIR directory). We have developed and
validated various algorithms for identifying different phenotypes of these chronic infections in the SNDS (16),
enabling us to build up national cohorts of people living with these infections - around 140,000 people with
chronic HCV infection, and 115,000 chronic HBV carriers. In addition, within this cohort, data on addictions
(drugs, alcohol, tobacco, cannabis) and quality of life (EQ5D, PROQOL-HCV, SF12) were collected at cohort
inclusion (before 2015), during follow-up (every 2 years until 2024) and before and after treatment where
appropriate.

ERES team (ESSMA in the new mandate) @IPLESP has expertise in the analysis of mental health and addictions.
It collaborates, along with the CLEPIVIR team, with the UMS CONSTANCES in which mental health measures
using validated instruments (CES-D, anxiety scale,....) are collected longitudinally and chained with SNDS data.
By chaining these cohorts with the SNDS, it will be possible to identify and validate the SNDS criteria used to
measure mental health or addictions in the Hepather or CONSTANCES cohorts. Furthermore, if algorithms
already exist to measure pathologies or disorders linked to excessive alcohol or tobacco consumption in the
SNDS, we will have the opportunity to verify their relevance in chained data where these addictions are
precisely collected.
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Methods
A "self-controlled case series" design will be used to analyze the data. This scheme can be applied fairly easily to
patients treated for hepatitis C, since the treatment is intended to cure the infection, is prescribed for a short
period of time, and is not influenced by pre-treatment events describing mental health. It will need to be
adapted for people living with HBV and hepatitis whose treatment is prescribed on an ongoing, long-term basis.
In addition, analysis techniques will need to take into account the causal relationships that may exist between
mental health and HBV infection, and the changes in mental health that occurred during the early years of the
COVID-19 pandemic. Comparison with an age-, sex- and time-matched cohort of equivalent size will use a
difference-in-differences method.
Collaboration with the ERES-ESSMA team for the identification and validation in the SNDS of markers of mental
health or addiction, and with the Inserm Chair in Causal Inference (Charles Assaad, CIPHOD team) for the choice
or development of adapted methods is already planned. Our team, which has been piloting several SNDS
analysis projects since 2018, has the necessary methodological and technical expertise on these data.

Power and sample size

The cohorts of HBV- or HCV-infected people already identified in the SNDS are each over 100,000 people in size
(>200,000 if we add a "control" cohort of uninfected people for comparison), and the follow-up will be 10 years;
mental health events are not rare, and the exposures studied (treatment) are frequent: we can assume a power
greater than 99% for the identification of even relatively low relative risk (i.e. RR> 1.2).

Provisional agenda

Semester 1 - SNDS training (if necessary), literature review on the subject, identification of relevant mental health
or addiction criteria within the SNDS.

Semester 2 - analysis of mental health before and after HCV treatment - submission of article 1

Semester 3- publication of article 1 and development of the analysis model for the HBV cohort

Semester 4 - analysis of mental health in people living with HBV - submission of article 2

Semester 5 - writing of thesis - publication of article 2

Semester 6 - defense

Articles

Article 1: mental health and addictions in people infected with the hepatitis C virus, before and after virological
cure obtained by direct antiviral treatment.

Article 2: mental health and addictions in people living with HBV: impact of infection status, treatment and
comparison with the uninfected population.
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