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Introduction

New antiretroviral therapies (ART) are associated with better quality of life and with a significantly reduced morbidity and fatality in treated patients. HIV infection is therefore now considered a chronic disease, with a life expectancy close to that of the general population. The aging of HIVinfected individuals raises many pathophysiological, clinical, therapeutic, and management questions as the frequency of comorbidities and co-prescriptions as well as the potential increased frailty are factors that are yet to be assessed [START_REF] Hasse | Morbidity and aging in HIV-infected persons: the Swiss HIV cohort study[END_REF]. In France in 2011, 41% of HIV-infected patients were aged above 50 years [START_REF]Prise en charge médicale des personnes vivant avec le VIH[END_REF].

Despite restoration of a good immunological status and a sustained virological control with treatments, HIV-infected individuals remain more vulnerable than the general population. They are at higher risk of non-infectious comorbidities related to aging such as cardiovascular diseases, high blood pressure, diabetes, renal insufficiency, osteoporosis, and cancer [3-4-5]. Over the past years several studies assessed HIV-infected individuals aged above 50 years in terms of morbidity, fatality, and iatrogenic events. The 50-year threshold was selected based on epidemiological criteria (age pyramid of HIV-infected people) and not on clinical criteria. Yet, the geriatric population of developed countries usually refers to people aged above 75 years as, irrespective of comorbidities, frailty syndrome may be observed from this age onwards. Frailty is defined as a clinical syndrome indicative of a reduction in reserve physical capacities impairing the stress adaptation mechanisms. Little data is available on the geriatric HIV-infected population in western Europe. We aimed to better characterize HIV-infected individuals aged above 75 years and to assess their vulnerability to comprehend the complexity of the aging process and to adequately adapt their management.

Method

We performed an observational, epidemiological, multicenter, regional, and cross-sectional study in the six centers of the Regional coordination for the management of HIV (French acronym COREVIH) of the Pays de la Loire region (Angers, Laval, La Roche-sur-Yon, Le Mans, Nantes, Saint Nazaire) from January to May 2016. The study protocol was approved by the advisory committee on research-related data processing in health (French acronym CCTIRS). The computerized management of data was approved by the French Data Protection Authority (French acronym CNIL).

We aimed to describe the HIV-infected population aged above 75 years, to perform a geriatric evaluation of this population with a particular focus on comorbidities and iatrogenic events. Included patients were aged 75 years and above and consulted as part of their usual HIV followup. They gave oral consent for study participation after having received an information letter during their consultation.

Data was anonymized and collected using Nadis® software. Nadis® is a standardized computerized medical record software for the follow-up of HIV-infected patients and/or patients infected with hepatitis B virus and/or hepatitis C virus in French hospitals. Clinical, biological, and therapeutic data is captured in this software. Alongside data collected in Nadis®, a simplified geriatric evaluation was performed using a standardized questionnaire (used by the mobile geriatric team of Angers). The geriatric evaluation assessed eight health items among the following: cognition using a three-word test [START_REF] Cullum | Three-word recall as a measure of memory[END_REF], mood using the mini-geriatric depression scale (GDS) [START_REF] Shah | Screening for depression among acutely ill geriatric inpatients with a short Geriatric depression scale[END_REF], mobility using the ADTM scale (sitting-standingchanging position-walking), autonomy using the AGGIR grid (autonomy-gerontology-group-isoresources) [START_REF] Coutton | Évaluer la dépendance à l'aide de groupes iso-ressources (GIR): une tentative en France avec la grille aggir[END_REF], pain using a numeric verbal scale [START_REF] Anaes | Services des recommandations et refeŕences professionnelles. Evaluation et suivi de la douleur chronique chez l'adulte en médecine ambulatoire[END_REF], nutrition with BMI measurement and albumin level [START_REF]Strateǵie de prise en charge en cas de deńutrition proteíno-eńergetique chez la personne aĝeé[END_REF], comorbidity burden by counting the number of drugs taken by the patient, environmental status using the socio-family evaluation. The geriatric evaluation was assessed out of 24 points; patients were considered "frail" with a score higher than 16 and "at risk of frailty" with a score between 8 and 16. Undernourishment was defined by an albumin level between 35-30 g/L or a BMI <21, and severe undernourishment by an albumin level <30g/L or a BMI <18. Vitamin D deficiency was defined as a vitamin D level <10 ng/ml, and vitamin D insufficiency as a level between 10 and 30 ng/ml. Renal insufficiency was defined by a glomerular filtration rate estimate <60 ml/min/1.73m² with the MDRD formula.

Characteristics of patients with or without frailty at the geriatric evaluation were compared using Fischer's exact test for qualitative variables and Wilcoxon -Mann Whitney test for quantitative variables at a threshold of 5%.

Results

Sixty-five (1.6%) of the 3,965 patients of the Pays de la Loire COREVIH were aged 75 years or above. Fifty-one of the 65 HIV-infected patients aged 75 years or above, followed up in the Pays de la Loire region, consulted and agreed to take part in the study. Epidemiological and immunovirological characteristics of the studied population as well as ART distribution at the study visit are detailed in Table 1.

Of the 42 patients treated with a triple therapy, 14 (33%) were treated with a single-tablet triple therapy; 28 (67%) with a combination of two nucleoside reverse transcriptase inhibitors (NRTIs) + one non-nucleoside reverse transcriptase inhibitor (NNRTI), nine (21%) with two NRTIs + one integrase inhibitor (II), four (10%) with a combination of two NRTIs + one boosted protease inhibitor (bPI) and one (2%) with a combination of one NNRTI + one II + one bPI. Overall, seven patients were treated with a two-drug combination therapy, including four patients with a combination with one NNRTI and one II, without any NRTI nor bPI. Two patients were treated with a four-drug combination therapy.

As for comorbidities: seven patients (13.7%) were managed for diabetes, 25 (49.0%) for high blood pressure, seven (13.7%) for cardiovascular disease, six (11.8%) had a history of stroke, 25.5% had renal insufficiency, 18 (35.3%) had a history of neoplasia. Vitamin D low level (25 OHD3 <30 ng/ml) was observed in almost half of patients (insufficiency: 18.9%, deficiency [25 OHD3 <10 ng/ml]:

27.0%).

Results of the simplified geriatric evaluation are detailed in Table 2 (all 51 patients were assessed using all tools): 84.3% of patients had a GIR score of 6 and 86.3% had an ADTM score of 5. The median number of different treatments per day were six. Three-quarters of patients were considered non-frail patients, 11 (21.6%) were at risk of frailty, and two (3.9%) were considered frail.

The comparison between the group of non-frail patients and the group of frail patients or patients at risk of frailty did not reveal any significant difference between both groups, neither in terms of immuno-virological parameters (Nadir CD4, CDC stage, current CD4, viral load, CD4/CD8 ratio, CMV serological status) nor in terms of treatment characteristics (age at treatment initiation, number of ART lines received, number of ARTs received). From an epidemiological standpoint, only female sex was significantly associated with frailty (53.8% in the frailty group or at risk of frailty versus 15.8% in the non-frailty group, p=0.0066).

Discussion

This is one of the first study to specifically assess geriatric HIV-infected patients, i.e. patients aged 75 years and above. Our study sample may be considered representative as all HIV centers of the Pays de la Loire region participated in the study and as 78.5% of the 65 HIV-infected patients aged 75 years or above in the Pays de la Loire were included over a five-month period. The proportion of HIV-infected individuals aged above 75 years in our study is comparable to the proportion we reported in the Dat'AIDS cohort assessing 43,552 patients followed up in France (1.6% and 1.5%, respectively) [START_REF] Allavena | Ageing with HIV: Emerging importance of chronic comorbidities in patients over 75 C. CROI[END_REF]. HIV-infected individuals aged 75 years and above seem to be adequately followed up. Overall, 100% of patients were receiving ART and 98.0% had an undetectable plasma viral load. By way of comparison, over the same period 94.0% of HIV-infected patients -all agesin the Pays de la Loire region were receiving ART and 92.8% had an undetectable viral load [START_REF]Rapport préliminaire d'activité épidémiologique[END_REF].

One of the strengths of our study was the screening for vulnerability in HIV-infected patients aged above 75 years, using a simplified standardized geriatric evaluation. The standardized geriatric evaluation assesses the frailty status of patients to prevent the risks of morbidity and mortality [START_REF] Stuck | Home Visits to Prevent Nursing Home Admission and Functional Decline in Elderly People Systematic Review and Meta-regression Analysis[END_REF]. The concept of frailty is defined as a clinical state of vulnerability to external stimuli, resulting from an age-related weakening of physiological resources and of reactive capacity, with a progressive reduction in homeostasis level [START_REF] Fried | Frailty in older adults: evidence for a phenotype[END_REF]. Frailty is associated with an increased risk of falls, hospitalization, living in a nursing home, disability, and fatality. Assessing frailty is helpful to understand the complexity of HIV-infected people's aging, and to adapt management [START_REF] Brothers | Frailty in People Aging With Human Immunodeficiency Virus[END_REF]. We chose a simplified geriatric evaluation based on short tests (mini-GDS, three-word test, etc.), known as screening tests, to allow for rapid evaluation at the follow-up visit. An evaluation based on longer tests, known as diagnostic tests, may have been more relevant but such tests could not be performed during standard visits. Overall, 21.6% of our patients were at risk of frailty and 3.9% were frail patients. These figures may be underestimated as some of the patients with the highest degree of frailty could not come to consultation during this period (hospitalization, transportation difficulties, etc.). Another study assessing frailty in a younger population of patients and using a different scale (VAS score) reported a frailty prevalence of 2% in virologically-controlled HIV-infected patients of a median age of 47.6 years (7.1% >60 years) [START_REF] Akgun | An adapted frailty-related phenotype and the VACS index as predictors of hospitalization and mortality in HIV-infected and uninfected individuals[END_REF]. A case-control study of 520 HIVinfected individuals (mean age: 52 years; 10.8% >65 years) reported a significantly higher incidence of frailty and pre-frailty in HIV-infected individuals (1.6% vs. 2.7% and 50.7% vs. 36.3% respectively, p<0.001) [START_REF] Kooij | HIV infection is independently associated with frailty in middle-aged HIV type 1-infected individuals compared with similar but uninfected controls[END_REF]. The authors of another study of female HIV-infected patients only, re-ported a frailty prevalence of 8%, using Fried's criteria [START_REF] Terzian | Factors associated with preclinical disability and frailty among HIV-infected and HIV-uninfected women in the era of cART[END_REF]. In our study frailty was significantly higher among women. This finding is concordant with data from the general population. We did not observe any relation between frailty and low CD4 nadir, unlike other authors who reported a correlation between low CD4 nadir and an increased risk of geriatric syndromes [20-21-22]. The adequate immunological restoration of HIV-infected individuals included in our study and the duration of undetectable viral load (median of more than 3 years), might have had a "compensatory" effect, thus avoiding the occurrence of frailty. We also did not observe any relation between the HIV infection duration and frailty, unlike findings from the pre-cART era [23]. Patients from our study had been living with HIV for a median of 18.8 years, but they were also receiving ART for a median of 15.4 years. The high immuno-virological efficacy of these treatments probably has a protective effect on some components of the frailty syndrome.

The high frequency (60.8%) of cognitive disorders, assessed by the three-word tests, was certainly overestimated as this score is not the most adequate with HIV-infected individuals. This test can nevertheless be used as a guiding test in studies of this type. Other studies already reported a high prevalence of cognitive disorders, although to a lower extent and in a younger HIV-infected population (50-60 years) [START_REF] Greene | Geriatric Syndromes in Older HIV-Infected Adults[END_REF]. Tests such as MOCA [START_REF] Milanini | The Montreal cognitive assessment to screen for cognitive impairment in HIV patients older than 60 years[END_REF], TMT A-TMT B, or the clock-drawing test, would have probably been more adequate, but are time-consuming in routine practice. To confirm cognitive disorders and define their nature, all HIV-infected patients with a positive three-word test, should undergo complete neurocognitive assessment or even brain imaging (CT scan or brain MRI). Screening for these cognitive disorders is crucial as they might be a risk factor for poor compliance with ART [START_REF] Hinkin | Medication adherence in HIV-infected adults: effect of patient age, cognitive status, and substance abuse[END_REF]. Most study patients maintained mobility and autonomy. The GIR test was sometimes difficult to administer during the consultation (when no caregiver or member of the multidisciplinary team was present) and results may have been overestimated. Greene M. et al.

reported physical dependence in 10% of HIV-infected patients aged 65 years or above [START_REF] Greene | Geriatric Syndromes in Older HIV-Infected Adults[END_REF]. Sarcopenia screening, which was not performed in our study, also seems important [START_REF] Hawkins | Geriatric syndromes: new frontiers in HIV and sarcopenia[END_REF]. The mini-GDS test contributed to detecting depression in 35.3% of included patients. Depression is probably underestimated and undertreated among HIV-infected individuals [START_REF] Rodkjaer | Depression in patients with HIV is underdiagnosed: a cross-sectional study in Denmark[END_REF]. The prevalence of depression in the ambulatory general geriatric population is 15% to 30% [START_REF]Prescription de psychotropes chez le sujet âgé[END_REF]. The prevalence of undernourishment and vitamin D low levels in HIV-infected individuals (25.5% and 45.9%, respectively, in our study) is higher than in the general geriatric population living at home, with a prevalence of approximately 4% for undernourishment [START_REF]Strateǵie de prise en charge en cas de deńutrition proteíno-eńergetique chez la personne aĝeé[END_REF][START_REF] Cormier | Nouvelles définitions de l'insuffisance vitaminique D, retentissement sur les normes de PTH[END_REF].

Our study also confirms the high rate of polypharmacy in this geriatric population, with a median number of six drugs (including ART). Other studies had already reported similar data among HIV-infected individuals aged above 60 years [START_REF] Greene | Polypharmacy, drug-drug interactions, and potentially inappropriate medications in older adults with human immunodeficiency virus infection[END_REF][START_REF] Marzolini | Prevalence of comedications and effect of potential drugdrug interactions in the Swiss HIV Cohort Study[END_REF]. The iatrogenic risk is major with some ARTs because of very frequent drug-drug interactions, mainly with ritonavir and some NNRTIs, and because of renal toxicity associated with some ARTs (TDF and boosted PI). The iatrogenic risk is also increased due to the high prevalence of undernourishment and renal insufficiency. Polypharmacy and the iatrogenic risk are challenging among this population of geriatric patients. Polypharmacy is also associated with a higher risk of non-compliance (and thus of resistance to ARTs), especially when more than five drugs are prescribed [START_REF] Hughes | Medication non-adherence in the elderly. How big is the problem?[END_REF]. A re-evaluation of prescriptions focusing on geriatric needs is essential to ensure treatment adequacy, to adapt dosing regimens, and to limit potential drug-drug interactions.

Our study had several limitations: small sample size, screening scales preventing us from performing an accurate analysis of the various components of frailty, comparison difficulties with other studies of younger patients and using different tools. However, our study provided relevant epidemiological, clinical, and polypharmacy data. The various geriatric evaluation scales contribute to assessing the health of elderly HIV-infected individuals, to identify frailty risk factors, to guide treatment, to anticipate and prevent complications, but further studies are required to validate such scales for use in HIV-infected geriatric people. These evaluations could also help in implementing an individualized plan for care and assistance, especially as access to medical/social facilities for elderly HIV-infected people may be difficult because of institutional obstacles as highlighted by the French Directorate-General for Health [START_REF]Étude sur la prise en charge des personnes vieillissantes vivant avec le VIH/SIDA[END_REF].

Conclusion

Our study showed that HIV-infected individuals aged above 75 years are almost perfectly managed. We also underlined underdiagnosed and poorly treated frailty risk factors such as depression, cognitive disorders, undernourishment, low levels of vitamin D, and pain. We highlighted the importance of specific management for HIV-infected individuals aged above 75 years, with a collaboration between infectious disease specialists and geriatricians, which should be focused on geriatric syndromes (polypharmacy, undernourishment, deficiencies, depression, pain, etc.). Structuring management with dedicated geriatric/HIV consultations could help reevaluate prescriptions and lead to implementing a multidimensional approach based on varied and standardized scales to assess the complexity of geriatric HIV-infected people's health [START_REF] Guaraldi | Geriatric-HIV medicine is born[END_REF]. Mini-GDS: mini-geriatric depression scale, ADTM: ADTM scale (sitting-standing-changing positionwalking), AGGIR: AGGIR grid (autonomy-gerontology-group-iso-resources), NVS: numeric verbal scale, BMI: body mass index

  The following data was collected: age, sex, contamination mode,

	level of education, marital status, lifestyle habits (alcohol, tobacco), CDC stage, presence or ab-
	sence of hepatitis coinfection (HCV and HBV), CD4 lymphocyte level, and HIV viral load at diagno-
	sis, age at diagnosis, CD4 level, current viral load, CD4/CD8 ratio, cytomegalovirus serological sta-
	tus, number of antiretroviral treatment lines, current ART, history (diabetes, high blood pressure,
	cardiovascular diseases, neurovascular diseases, depression, cancer), body mass index (BMI), al-
	bumin level, vitamin D level.
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 1 Caractéristiques socio-démographiques, immuno-virologiques et thérapeutiques des PVVIH de 75 ans et plus

Table 1 .

 1 Socio-demographic, immuno-virological, and therapeutic characteristics of HIV-infected patients aged 75 years and above Évaluation gériatrique simplifiée des PVVIH de 75 ans et plus

	n (%) / median [IQR]

Table 2 .

 2 Simplified geriatric evaluation of HIV-infected patients aged 75 years and above n (%) / median[IQR] 

	Cognition: 3-word test (/6)
	3-word test ≤5 , n (%)
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