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Introduction

Lyme disease (LD), which received little media coverage in France until the end of the 2000s, is now the subject of a controversy, [START_REF] Sordet | Chronic Lyme disease: fact or fiction?[END_REF] with sometimes virulent public debates. Doctors and patients represented by associations, [START_REF]Association France Lyme -Association de lutte contre les maladies vectorielles à tiques[END_REF] demand recognition of a chronic form of the disease associated with non-specific symptoms such as pain, asthenia, and concentration disorders. [START_REF] Feder | A Critical Appraisal of "Chronic Lyme Disease[END_REF] In this context, long-term antibiotic treatments are often prescribed despite the absence of proven benefits and may cause serious adverse reactions and even death in some patients. [START_REF] Marzec | Serious Bacterial Infections Acquired During Treatment of Patients Given a Diagnosis of Chronic Lyme Disease -United States[END_REF][START_REF] Marks | Antibiotic Treatment for Chronic Lyme Disease-Say No to the DRESS[END_REF][START_REF] Holzbauer | Death due to community-associated Clostridium difficile in a woman receiving prolonged antibiotic therapy for suspected lyme disease[END_REF][START_REF] Berende | Randomized Trial of Longer-Term Therapy for Symptoms Attributed to Lyme Disease[END_REF][START_REF] Sr | Misleading information about Lyme disease[END_REF] To date, there is no evidence in humans pointing towards the diagnostic criteria of a possible chronic LD. [START_REF] Melenotte | Post-bacterial infection chronic fatigue syndrome is not a latent infection[END_REF] However, media coverage of this disease has led to an increase in consultations for presumed LD in France and in Europe. [START_REF] Septfons | Epidemiology of Lyme borreliosis through two surveillance systems: the national Sentinelles GP network and the national hospital discharge database, France, 2005 to 2016[END_REF][START_REF] Wijngaard Cc Van Den | Surveillance perspective on Lyme borreliosis across the European Union and European Economic Area[END_REF] In France, annual incidence is estimated at around 33,000 cases and presents strong regional disparities, with the incidence being very low around the Mediterranean area, where the vector is rare. [START_REF] Figoni | Lyme borreliosis and other tick-borne diseases. Guidelines from the French Scientific Societies (I): prevention, epidemiology, diagnosis[END_REF] Series of patients consulting with a suspicion of LD result in a confirmed diagnosis of LD for only 10 to 20%, while significant numbers of patients (6-26%) with non-specific symptoms (arthralgia, asthenia, myalgia, headaches) remain undiagnosed at the end of the etiological investigation. [START_REF] Jacquet | Multidisciplinary management of patients presenting with Lyme disease suspicion[END_REF][START_REF] Haddad | Holistic Approach in Patients With Presumed Lyme Borreliosis Leads to Less Than 10% of Confirmation and More Than 80% of Antibiotic Failures[END_REF][START_REF] Bouiller | Consultation for Presumed Lyme Borreliosis: The Need for Multidisciplinary Management[END_REF] In a context of easier access to medical information, media coverage of many health issues, and official discourse promoting patient autonomy, [START_REF] Peretti-Watel | Lyme disease: Insight from social sciences[END_REF] this paradigm has been begin to be reversed the last decades: physicians are now confronted with patients who produce diagnoses and seek to confirm them through the use of health professionals. [START_REF] Fainzang | A deviant diagnosis? Doctors faced with a patient's diagnostic work[END_REF] Using a biographical approach, we sought to describe the diagnostic pathways of patients who initially consulted for a suspicion of LD and for whom this diagnosis had been rejected by an infectiologist at the time of their inclusion in the study. We wanted to better understand firstly the influence of the social environment on the genesis of "LD hypothesis"; secondly the role of the patient in the diagnostic investigation.

Materials and methods

Design and Study Setting

This is a qualitative single-centre study. Between 1 May and 30 June 2019, we recruited the first 30 consecutive patients from a prospective cohort consulting in infectious diseases department for presumed LD as part of regional clinical research programme dedicated to tick-borne diseases led by University Hospital Institute (IHU) Méditerranée Infections in Marseille. This project was approved by an ethical committee. The reporting of this study follows the COREQ guidelines.

Patients were eligible to participate if they were 18 years or older, French-speaking, and able to provide informed consent. They had all previously been seen in consultation with a senior infectiogist. Inclusion criteria were as follows: presenting non-specific symptoms such as fatigue, difficulty concentrating, joint, muscle or headache pain for at least six months; having a negative Lyme serology; and no evidence for an organic differential diagnosis.

Interview guide and biographical approach

The interview guide (Appendix 1) was developed and iteratively revised during pretesting with five older adults (not included in the study). The semi-structured interviews followed a biographical approach, using an interview guide covering the history of symptoms and referrals to different medical specialties, detailed diagnostic pathway, including the history of the differential diagnoses, genesis of the LD diagnosis, the patient's prioritisation of the most likely diagnostic hypotheses, and the associated diagnostic degree of certainty (low, medium, high). The interview guide also covered relationships with health professionals, in particular general practitioners (GPs), their role in conducting the diagnostic enquiry, the impact of symptoms on daily life, and finally patients' views of the disease. The biographical approach consisted of collecting patients' trajectories by combining sequences from the interviewee's life and developing themes related to the subject of study. [START_REF]Groupe de réflexion sur l'approche biographique[END_REF] It uses a life-calendar (Appendix 2), a retrospective data collection tool highlighting the chronological order and proximity of events, important transitions in health pathwat and makes it possible to jointly analyse several aspects of the patient's life.

Data collection and analysis

One male investigator (RL) trained in qualitative methods (GP with a master's degree in social sciences) conducted all interviews in person. The investigator had no direct clinical relationship with any participant. Interviews occurred in a private meeting room at the IHU after a scheduled follow-up consultation. Interviews were systematically audio recorded with the patients' agreement. We also used personal documents spontaneously provided by the patient (medical files, illness diary etc) and investigator' field notes. Interviews were fully transcribed, coded and analysed using the NVivo qualitative data software. All the collected data were systematically cross-checked. Two investigators (RL and CE, the clinician who performed the medical consultation) independently coded all transcripts. Differences were reconciled by consensus until 100% agreement was reached.

The clinical profile category was defined according to the patient's prioritisation of symptoms (see Table 2), in decreasing order of their impact on their quality of life. The category "diagnostic survey coordinator" was coded from the intersection of the following elements: the person who asked for serology test, the patient's deliberate search for a "pro-Lyme doctor" to confirm the diagnosis, spontaneous consultation of specialists (without referral by the GP), particularly infectious disease consultations, presence/absence of a referring GP (or other referring physician) and finally spontaneous statements during the qualitative interview (e.g. "I conducted the investigation"). The category "pro-Lyme caregiver" was chosen if the patient reported during their pathway at least one consultation with a "specialist in chronic LD", whether they were a doctor or other caregiver providing non-conventional medicines.

The category of "Lyme activist" was chosen if the patient was a member of an association or an active member of a forum dedicated to LD.

Results

Participants' sociodemographic and clinical characteristics:

The 30 participants were mainly women with an average age of 47.3 years, with a high education level. Interviews lasted from 44 minutes to 85 minutes. The "pain" profile was predominant. The history of the disease was long with an average symptom duration of 8.5 years (Table 1 and2).

Genesis of the Lyme Disease diagnostic hypothesis

A majority of patients [START_REF] Aronowitz | The Rise and Fall of the Lyme Disease Vaccines: A Cautionary Tale for Risk Interventions in American Medicine and Public Health[END_REF] did not report a history of tick bites. For these patients, the main types of potential exposure to the Lyme vector were the presence of ticks in their environment [START_REF] Sr | Misleading information about Lyme disease[END_REF], contact with traditionally tick-carrying animals [START_REF] Berende | Randomized Trial of Longer-Term Therapy for Symptoms Attributed to Lyme Disease[END_REF], and having spent time in a region perceived to be endemic like forests in the north-east of France [START_REF] Berende | Randomized Trial of Longer-Term Therapy for Symptoms Attributed to Lyme Disease[END_REF].

The hypothesis of "chronic LD" in the diagnostic pathway/trajectory of patients was most often triggered by their identification with other patients' clinical narratives circulating on different media and social networks [START_REF] Haddad | Holistic Approach in Patients With Presumed Lyme Borreliosis Leads to Less Than 10% of Confirmation and More Than 80% of Antibiotic Failures[END_REF]. Other circumstances triggered diagnostic investigations including presence of false positive Lyme serology during a medical check-up [START_REF] Holzbauer | Death due to community-associated Clostridium difficile in a woman receiving prolonged antibiotic therapy for suspected lyme disease[END_REF], family or close friends raising the question of LD [START_REF] Marks | Antibiotic Treatment for Chronic Lyme Disease-Say No to the DRESS[END_REF] and finally, the hypothesis evoked by their doctors [START_REF] Marks | Antibiotic Treatment for Chronic Lyme Disease-Say No to the DRESS[END_REF].

All patients had previously undergone serological testing in a laboratory. For a majority of patients [START_REF] Peretti-Watel | Lyme disease: Insight from social sciences[END_REF], the test was negative, for the others [START_REF] Haddad | Holistic Approach in Patients With Presumed Lyme Borreliosis Leads to Less Than 10% of Confirmation and More Than 80% of Antibiotic Failures[END_REF], the result was considered as a false positive by the clinician according to international and national guidelines. [START_REF] Eldin | Review of European and American guidelines for the diagnosis of Lyme borreliosis[END_REF][START_REF] Raffetin | Unconventional diagnostic tests for Lyme borreliosis: a systematic review[END_REF] Of the latter, half of them [START_REF] Berende | Randomized Trial of Longer-Term Therapy for Symptoms Attributed to Lyme Disease[END_REF] had used laboratories whose techniques were not validated by international standards: private laboratories in Germany, "alternative" private French laboratories, or via a self-test kit obtained on the internet, all recommended by the websites of various Lyme associations. In addition, nearly half of participants ( 14) had received an antibiotic therapy for "chronic Lyme disease", which was not justified on the basis of current recommendations.

Most of patients [START_REF] Jutel | Beyond the Sociology of Diagnosis[END_REF] stated that they believed the diagnosis of LD to be the main explanation for their symptoms, among which 13 considered this diagnosis to be highly certain (Table 3).

Few patients had a "Lyme activist" profile (3), and had consulted a "pro-Lyme" caregiver [START_REF] Sr | Misleading information about Lyme disease[END_REF].

Serology was mainly prescribed at the request of patients [START_REF] Fainzang | A deviant diagnosis? Doctors faced with a patient's diagnostic work[END_REF], despite the fact that their referring doctors [START_REF] Pollak | Une Identité blessée[END_REF] were sceptical about the Lyme hypothesis. (Table 3).

Diagnostic pathway

During their diagnostic trajectory, patients had consulted 3.7 different specialists on average, half of them consulted a psychiatrist. 18 used complementary therapies (naturopathy, homeopathy, kinesiology, etc.) and 14 consulted a pain relief centre.

Regarding the history of differential diagnoses, 23 patients mentioned the diagnosis of fibromyalgia, among which 21 rejecting it because they considered it to be a "psychiatrisation" of their symptoms. In the end, we could conclude majority of participants coordinated the etiological investigation [START_REF] Pollak | Une Identité blessée[END_REF]; for the others, the enquiry was conducted by their GP (4) or by their referring specialist (3) (Table 4).

Discussion

"When the patient makes the diagnosis"

A large majority of patients (with the participation of their entourage) were at the origin of the LD hypothesis. We found a significant role of narratives from other patients on social networks or in the media in the genesis of "diagnostic hypotheses". These stories are particularly valued by patients in situations marked by the absence of a satisfactory diagnostic proposal from doctors. Studies show the general public refers to this type of information source much more often, to the detriment of more "objective" and official sources. [START_REF] Peretti-Watel | Lyme disease: Insight from social sciences[END_REF] This is in line with the results of a qualitative survey performed in Connecticut (USA), which reported that patients with LD placed greater trust in the experiences of close relatives who had contracted Lyme disease than in information disseminated by health professionals and health authorities. [START_REF] Macauda | Long-Term Lyme Disease Antibiotic Therapy Beliefs Among New England Residents[END_REF] Moreover, patients could find online tools to back up their hypotheses.

A majority of patients managed to convince their GP to prescribe a Lyme serology test, illustrating that the medical decision is no longer monopolised by doctors. This reflects the contemporary role of patients claiming the legitimacy of a diagnosis based on their own experience. [START_REF] Aronowitz | The Rise and Fall of the Lyme Disease Vaccines: A Cautionary Tale for Risk Interventions in American Medicine and Public Health[END_REF][START_REF] Pollak | Une Identité blessée[END_REF] The recognition of the patients' diagnostic proactivity has recently been the subject of studies in the field of social sciences of health. [START_REF] Fainzang | A deviant diagnosis? Doctors faced with a patient's diagnostic work[END_REF][START_REF] Jutel | Beyond the Sociology of Diagnosis[END_REF][START_REF] Jutel | Putting a Name to It: Diagnosis in Contemporary Society[END_REF][START_REF] Fainzang | Self-Medication and Society: Mirages of Autonomy[END_REF] Fainzang showed that diagnostic work was more particularly exercised by patients when physicians are unable to elucidate the causes of their disorders than when they are, with patients taking charge of the entire sequence from self-diagnosis to self-prescribing. [START_REF] Fainzang | Self-Medication and Society: Mirages of Autonomy[END_REF] 

"A diagnosis set in advance"

For the first time, our study explores the level of conviction associated with LD diagnosis.

A large majority of patients did not report a tick bite, but often mentioned that they may have been bitten without noticing or remembering. A negative serology was not sufficient to completely exclude the diagnosis of LD and, in the case of uncertain serologies, patients often gave more weight to the positivity of the ELISA test than to a negative Western Blot reference test. The "Lyme activist" profile, and/or an encounter with a "pro-Lyme" caregiver concerned a minority of the pathways described in this study and cannot by itself explain this high level of conviction observed among participants.

The attribution of symptoms to a well-identified external (environmental) cause is well described in the literature on LD and more generally on somatoform disorders. [START_REF] Forestier | Cheminement diagnostique et vécu des patients se pensant atteints de « maladie de Lyme chronique[END_REF][START_REF] Rebman | Living in Limbo: Contested Narratives of Patients With Chronic Symptoms Following Lyme Disease[END_REF][START_REF] Duddu | Somatization, somatosensory amplification, attribution styles and illness behaviour: A review[END_REF][START_REF] Chamoux | Modèles explicatifs des patients souffrant de Lyme chronique[END_REF] The infectious origin is often guilt-reducing for patients who often refuse, as in our study, any psychological explanation of their symptoms, what they called "a psychiatrisation of their symptoms". Moreover, the higher level of certainty about the LD hypothesis in patients leading their own diagnostic pathway than in the others suggests that patients had a preestablished etiological scenario and were seeking to put together the different elements of the medical puzzle to demonstrate this. In cognitive psychology, this phenomenon is known as "confirmation bias" and describes our tendency to seek, interpret, promote, and recall information that supports our previous personal beliefs.

Disappointment with science and scientific controversies

The current controversies over the chronic form of LD remind us of the strength of the population's contemporary disenchantment with modern science, as highlighted by Ulrich Beck. [START_REF] Peretti-Watel | Lyme disease: Insight from social sciences[END_REF][START_REF] Beck | Risk Society: Towards a New Modernity[END_REF] especially when modern science generates a multitude of highly specialised, fragmented, temporary, and often contradictory results, especially in the biomedical field. This is especially the case in the French context of the Lyme controversy. In 2018, French scientific societies and the National Academy of Medicine refused to approve the recommendations on LD published by the Haute Autorité de Santé, a French government agency. [START_REF]Borréliose de Lyme et autres maladies vectorielles à tiques : recommandations de bonnes pratiques[END_REF][START_REF] Cnge | Borréliose de Lyme et autres maladies transmises par les tiques : Pourquoi les sociétés scientifiques et professionnelles refusent de cautionner la recommandation de bonne pratique élaborée par la HAS[END_REF] Indeed, French scientific societies (including French College of General Practitioners) did not recognise the new clinical entity called "symptom/polymorphic syndrome persisting after a possible tick bite" arguing that the term was not based on scientific evidence and opened the door to over-diagnosis and inappropriate antibiotic prescriptions. [START_REF] Cnge | Borréliose de Lyme et autres maladies transmises par les tiques : Pourquoi les sociétés scientifiques et professionnelles refusent de cautionner la recommandation de bonne pratique élaborée par la HAS[END_REF][START_REF] Webber | Lyme disease overdiagnosis in a large healthcare system: a population-based, retrospective study[END_REF] 

Strengths and limitations

The originality of this study lies in the population studied which consists of patients who have reached a diagnostic dead-end. In this frequent situation regarding LD, we showed that most of the patients were the driving force of the etiological investigations of their symptoms.

Despite medical evidence, almost half of them were strongly convinced that they were suffering from LD.

To our knowledge, this study was also the first to apply a biographical approach to the analysis of the diagnostic trajectories of patients consulting in infectious disease wards for a suspected LD. This approach allowed for the joint analysis of contextualised self-reported data and clinical data from medical records. The interviews, by focusing on the overlap between life, medical and clinical events, highlighted the two dimensions at work in any care pathway: biology and biography. [START_REF] Fassin | Life: A Critical User's Manual[END_REF] Our qualitative approach limits our ability to extrapolate but our sample size (n=30) was the largest to date among the international qualitative research published on the subject. [START_REF] Forestier | Cheminement diagnostique et vécu des patients se pensant atteints de « maladie de Lyme chronique[END_REF][START_REF] Rebman | Living in Limbo: Contested Narratives of Patients With Chronic Symptoms Following Lyme Disease[END_REF][START_REF] Chamoux | Modèles explicatifs des patients souffrant de Lyme chronique[END_REF][START_REF] Drew | A qualitative approach to understanding patients' diagnosis of Lyme disease[END_REF][START_REF] Ali | Experiences of patients identifying with chronic Lyme disease in the healthcare system: a qualitative study[END_REF] Comparison with existing literature A previous qualitative study involving 13 patients in the Savoy region of France reported the same results on the role of the internet and the media in the care pathways of these patients and in triggering their suspicion of chronic LD. [START_REF] Forestier | Cheminement diagnostique et vécu des patients se pensant atteints de « maladie de Lyme chronique[END_REF] However, the method of recruitment through a patient association led to an over-representation of patients who had activist attitudes, who were likely to support conspiracy theories, who were explicitly reported to be in conflict with the medical profession, and who had a relationship with "pro-Lyme caregivers", than our study population. Other international qualitative studies on the subject focused on the experience and impact of the disease in the daily life of patients. [START_REF] Rebman | Living in Limbo: Contested Narratives of Patients With Chronic Symptoms Following Lyme Disease[END_REF][START_REF] Drew | A qualitative approach to understanding patients' diagnosis of Lyme disease[END_REF][START_REF] Ali | Experiences of patients identifying with chronic Lyme disease in the healthcare system: a qualitative study[END_REF] 

Implications for practice

The patients in our study were the main actors in their diagnostic enquiry. The role of physicians appears paradoxical. Although patients frequently solicited them (number of referrals), physicians were powerless, or unwilling, to offer structured care pathways. The clinician's ability to listen to the patient's disease history rarely includes consideration of the patient's diagnostic experience. [START_REF] Fainzang | A deviant diagnosis? Doctors faced with a patient's diagnostic work[END_REF] Dissatisfaction with the medical diagnosis is the classic explanation for the use of alternative medicine. [START_REF] García-Campayo | The use of alternative medicines by somatoform disorder patients in Spain[END_REF][START_REF] Lantos | Unorthodox alternative therapies marketed to treat Lyme disease[END_REF] By opposing the doctor as the sole custodian of the medical diagnosis, [START_REF] Jutel | Towards a sociology of diagnosis: Reflections and opportunities[END_REF] to patients reduced to the subjectivity of their symptoms, run the risk of seeing the development of diagnostic dead-end or parallel diagnostic pathways. Finally, patient empowerment in the diagnostic process suggest a failure of mainstream medicine to propose solutions for symptoms that it cannot explain because of lack of evidence when the limits of medical knowledge are attained. In conclusion, clinicians should systematically explore the diagnostic work and etiologic representations of their patients in a patient-centred care approach in order to create the conditions for a therapeutic alliance.

Table 1. Characteristics of the 30 patients

a The 2 other participants were also from the Mediterranean region (Occitania).

Characteristic

No a The clinical profile was defined according to patient's prioritisation of symptoms, in decreasing order of their impact on their quality of life.

b The "chronic pain" category included neuropathic, musculo-articular, diffuse, poorly characterised or headache-type pain. c The "neurological profile" category included patients whose main complaint was vertigo or sensitive motor disorders or cognitive complaints. The term "psychiatrisation" was used when the patient explicitly mentioned the refusal to be told that the cause of their pain was psychological (e.g. "it's not in my head").

Characteristic features No. (%)

Average no. of specialties used in relation to the history of symptoms (excluding infectiology and psychiatry) 

d

  The "chronic fatigue syndrome" category included patients with predominant fatigue, often associated with concentration difficulties.

3. 7 [0- 9 ]

 79 Referral to > 5 medical specialists in relation to the history of symptoms (excluding infectiology and psychiatry) 10 (33) Referral to a psychiatrist in relation to the history of symptoms 15 (50) Use of alternative medicine in relation to their symptoms 18 (60) Patients treated in a pain-treatment centre 14 (47) Fibromyalgia: diagnosis evoked by a doctor 23 (77) Refusal of "psychiatrisation a of their symptoms" 21(70)Main diagnostic pathway coordinator (typological approach)

Table 2 . Clinical characteristics of the 30 patients
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Table 3 . Genesis of the Lyme Disease diagnostic hypothesis for the 30 participants
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