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Introduction

Hip fractures are a leading cause of mortality and disability among older people. Worldwide 1.6 million patients suffer from hip fracture every year [START_REF] Johnell | An estimate of the worldwide prevalence and disability associated with osteoporotic fractures[END_REF]. The number of hip fractures is expected to rise to over 6 million by the year 2050 [START_REF] Kanis | A systematic review of hip fracture incidence and probability of fracture worldwide[END_REF]. Even if the hip fracture incidence decreased over time, the lifetime risk of a hip fracture has not decreased because of the increase of life expectancy [START_REF] Karampampa | Declining incidence trends for hip fractures have not been accompanied by improvements in lifetime risk or postfracture survival -A nationwide study of the Swedish population 60 years and older[END_REF]. Overall, the survival rate after a hip fracture has not improved since 1998 [START_REF] Brauer | Incidence and mortality of hip fractures in the United States[END_REF]. Elderly mortality after hip fracture remains high ranging from 14,9% to 25,6% for women to 25,4% to 36,4% for men at 6 months in elderly and in elderly in nursing home respectively [START_REF] Brauer | Incidence and mortality of hip fractures in the United States[END_REF]. Despite all mechanisms associated with hip fracture prognosis in this emergency setting being currently incompletely known [START_REF] Manach | Outcomes After Hip Fracture Surgery Compared With Elective Total Hip Replacement[END_REF], comorbidities represent a more important prognostic factor than the fracture itself [START_REF] Penrod | The association of race, gender, and comorbidity with mortality and function after hip fracture[END_REF], justifying a multi-disciplinary approach for the prevention and management of complications [START_REF] Ireland | Total hospital stay for hip fracture: measuring the variations due to pre-fracture residence, rehabilitation, complications and comorbidities[END_REF].

Pressure ulcers (PUs) are a common complication of decubitus in elderly patients, associated with a poor prognosis and increased risk of death [START_REF] Barrois | A national prevalence study of pressure ulcers in French hospital inpatients[END_REF]. Pressure ulcers are associated with increased length of hospital stay, costs, shorter life expectancy and worse quality of life [START_REF] Khor | Determinants of mortality among older adults with pressure ulcers[END_REF].

Overall prevalence of PUs decreases but PUs still affects 8,9% to 12.3% of hospitalized patients, particularly elderly patients with numerous risk factors including immobility [START_REF] Barrois | A national prevalence study of pressure ulcers in French hospital inpatients[END_REF][START_REF] Vangilder | Results of the 2008-2009 International Pressure Ulcer Prevalence Survey and a 3 year, acute care, unit-specific analysis[END_REF].

Hip fracture patients are at high risk of PUs because of a long resting period before, during and after surgery and the presence of other PU risk factors such as incontinence and poor nutritional status [START_REF] Thompson | A critical review of the literature on pressure ulcer aetiology[END_REF]. Approximately one-third of hip fracture patient develop PU, with a higher rate in acute setting [START_REF] Penrod | The association of race, gender, and comorbidity with mortality and function after hip fracture[END_REF][START_REF] Baumgarten | Pressure ulcers in elderly patients with hip fracture across the continuum of care[END_REF]. In particular, PUs are associated with one year mortality in hip fracture patients [START_REF] Ireland | Risk factor profiles for early and delayed mortality after hip fracture: Analyses of linked Australian Department of Veterans[END_REF].

According to orthogeriatrics concept [START_REF] Kammerlander | Ortho-geriatric service a literature review comparing different models[END_REF][START_REF] Prestmo | Comprehensive geriatric care for patients with hip fractures: a prospective, randomised, controlled trial[END_REF], an appropriate clinical intervention is recommended for patient receiving surgery with high risk of developing PUs [START_REF] Tschannen | Patient specific and surgical characteristics in the development of pressure ulcers[END_REF]. In a previous study, we have shown a significant reduction in the number of pressure ulcers (9 % versus 33%) after hip fracture in patients treated in a dedicated post-operative geriatric unit, compared with usual care, together with improvement of morbidity and 6-month mortality [START_REF] Boddaert | Postoperative Admission to a Dedicated Geriatric Unit Decreases Mortality in Elderly Patients with Hip Fracture[END_REF].

Finally, PUs in hip fracture patients are frequent and serious, but consequences of early orthogeriatrics management on PUs outcome and prognosis remain unknown. The purpose of this study was to determine the prognostic value of PUs in elderly hip fracture patients managed in a dedicated post-operative geriatric care unit.

Methods

The study was approved by our hospital ethics committee (CPP Ile de France VI, Paris, France); waived informed consent was authorized since the study was observational. The database was declared to the French National Commission on Computing and Liberty (CNIL, Paris, France). This cohort has been used in previous studies [START_REF] Boddaert | Postoperative Admission to a Dedicated Geriatric Unit Decreases Mortality in Elderly Patients with Hip Fracture[END_REF]. This study was carried out in a ten-bed perioperative geriatric unit and in a tertiary teaching hospital. Acquisition of data was prospective but this study should be considered as retrospective since the design was performed later. Nevertheless, the statistical plan of the study was decided before the analysis.

Patients

In June 2009, we created a geriatric unit (Unit for Post-Operative Geriatric Care, UPOG) devoted to the post-operative care of elderly patients with hip fracture [START_REF] Boddaert | Postoperative Admission to a Dedicated Geriatric Unit Decreases Mortality in Elderly Patients with Hip Fracture[END_REF].

In this geriatric dedicated unit, knowledge of PUs risk factors to define better prevention of pressure ulcers is provided. The medical and paramedical staff is focused on comorbidities management and rehabilitation, and was formed to the importance of controlling PUs risk factors to limit their development. To that goal, all patients were provided with air-filled mattresses to prevent or treat pressure ulcers. This was in agreement with initial Braden scale evaluations, showing that all patients were at high risk of PU. Furthermore, systematic malnutrition detection was performed according to weight and albumin level, as well as swallowing disorders in order to adapt nutrition in conjunction with a nutritionist. Clinical management was focused on early mobilization, including chair sitting in the 3 hours following operating room exit. Installation to bed and chair was reviewed with an occupational therapist.

From June 2009 to April 2015 (i.e. 71 months), all consecutive patients with hip fracture admitted to the UPOG were evaluated for eligibility. Patients were included if their primary presentation was due to hip fracture and if they were ≥70 years of age. Patient were excluded if it was a pathological fracture or if they were already hospitalized at the time of the fracture.

Data Collection

Data were prospectively entered in a dedicated research database. The following variables were collected: age, sex, home or nursing home living conditions, previous medical history, and type of fracture. The Cumulative Illness Rating Scale (CIRS) was determined. Functional status was evaluated with the Activities of Daily Living (ADL) scale and the Instrumental Activities of Daily Living (IADL) scale.

Outcome and Follow-up

The primary end point was 6-month mortality. Patients were followed from hospital admission until death or 6 months after surgery. Surviving patients or their family were seen in routine consultation, or contacted and interviewed by telephone. Missing patients were tracked through health care providers, particularly general practitioners, or any identified acquaintances. Secondary end points was in-hospital mortality and 30-day mortality since this end-point has been widely used in perioperative studies, length of stay (LOS) in acute care facilities, and main complications including admission into ICU, as previously described [START_REF] Langer | Nutritional interventions for preventing and treating pressure ulcers[END_REF].

Data Analysis

The sample size was based on all available patients and thus no a priori power calculation was conducted. Data are presented as mean + SD, median [25-75 interquartile] for non-Gaussian variables, or number (percentages). Comparison between patients with and without pressure ulcer was performed using the unpaired Student t test, Mann-Whitney test, Chi square test, Fisher's exact method, when appropriate.

A logistic model using all variables available at admission was developed to determine variables associated with the occurrence of a pressure ulcer, excluding patients who already had pressure ulcer at the admission. The odds ratios and their 95% CI were calculated.

Survival was estimated by the Kaplan-Meier method and differences were assessed by the log-rank test. Since we previously observed that three variables (age, sex, CIRS) were associated with 6-month mortality [START_REF] Boddaert | Postoperative Admission to a Dedicated Geriatric Unit Decreases Mortality in Elderly Patients with Hip Fracture[END_REF], we tested the impact of pressure ulcer by calculating the hazard ratio and its 95 percent confidence interval (CI) in association with these prognostic variables.

All P values are two-tailed, and P < 0.05 was considered to denote significant differences.

Statistical analyses were carried out using NCSS software (Statistical Solutions ltd, Corke, Ireland) and R software (version 2.15) (http://www.r-project.org)

Results

Over the study period, 585 patients with hip fracture were admitted. Among them, 18 patients were excluded for pathological fracture (n=5) or because they were already hospitalized (n=13) at the time of the fracture. Finally, 567 patients were addressed to our ED and UPOG and included in the study. Two (0.4 %) patients were lost on follow-up and 56 (10%) patients were followed less than 6 months.

Baseline characteristics of the cohort are shown in Table 1. Sixty-seven (11.8%, 95% CI 8.3-13.5%) patients experienced pressure ulcer. The main localization was the heel (n=40, 60%) and the sacrum (n=26, 39%). Four patients had a pressure ulcer at admission in ED whereas it appeared later in the 63 other patients. Forty-three patients (64%) had 1 ulcer, 19 (28%) 2 ulcers, and 5 (7%) more than 2 ulcers. The severity of the pressure ulcer was grade 1 in 23 (34%) patients, grade 2 in 33 (49%) patients and grade 3 in 6 (9%) patients and grade 4 in the remaining 5 (7%) patients. The median delay from hospital admission to pressure ulcer was 5 days [25-75 interquartile 3-8].

Using a multivariable logistic model, we determined that 4 variables were significantly associated with the occurrence of a pressure ulcer: a low serum albumin level, chronic atrial fibrillation, coronary artery disease, and diabetes (Table 2).

The 30-day mortality was 4.1 % (95% CI: 2.7-6.3%) and the 6-month mortality was 14.4 % (95% CI: 11.6-17.8%). Table 2 shows the complications and mortality in the Control and pressure ulcer group. During the follow up period, survival rate significantly decreased in the pressure ulcer group (71%, 95% CI 60-83%) as compared to the control group (90%, 95%CI 87-93%) (Logrank test=17.2, P<0.001) (Fig) . When taking into account age, sex, and comorbidities (using the CIRS), this difference remained significant. The risk ratio of death at 6 month associated with pressure ulcer was 2.38 (95% CI: 1.31-4.32%, P=0.044).

Discussion

To our knowledge, this is the first study in a dedicated geriatric post-operative unit, focusing on PU in elderly patients with hip fracture with a detailed description of multimorbidity, complications and medical procedures performed to avoid PU occurrence. Despite a PU targeted intervention including prevention and treatment, 12 % of patients experienced one or more PU, with a median occurrence of 5 days after hospital admission. Furthermore, survival rate was significantly lower in the PU group, and PUs were significantly associated with a low albumin level, history of atrial fibrillation coronary artery disease and diabetes.

Incidence of PU in elderly patients admitted with hip fracture greatly varies according to countries, type of unit and length of stay, length of follow-up, and stage of PU (≥ stage 2), making comparison between studies difficult. It varies from 2%, in a younger population (mean age 74.5 year old [START_REF] Tian | Management of hip fractures in older people in Beijing: a retrospective audit and comparaison with evidence-based guidelines and practice in the UK[END_REF]), to 3.7 % but with uncompleted data for PU (7% of patients) [START_REF]The National Hip Fracture Database[END_REF], to 36% [START_REF] Baumgarten | Pressure ulcers in elderly patients with hip fracture across the continuum of care[END_REF]. Using a common methodological approach between units, we previously reported a 33% prevalence of PU in a standard orthopedic care pathway, and observed a 9 % prevalence in our dedicated geriatric pathway [START_REF] Boddaert | Postoperative Admission to a Dedicated Geriatric Unit Decreases Mortality in Elderly Patients with Hip Fracture[END_REF]. As reported here, we used, inside a dedicated unit allowing an early geriatric intervention, a procedure with early surgery and mobilization, nutritional support and systematic air mattresses. Some of these factors were previously reported as effective for PU prevention, such as orthogeriatric, in a model of daily geriatric intervention in an orthopedic ward [START_REF] Vidan | Efficacy of a comprehensive geriatric intervention in older patients hospitalized for hip fracture: a randomized, controlled trial[END_REF], time to surgery [START_REF] Moja | Timing matters in hip fracture surgery: Patients operated within 48 hours have better outcomes. A meta-analysis and metaregression of over 190 000 patients[END_REF] and use of dedicated support to prevent or limit the severity of pressure ulcers occurrence [START_REF] Qaseem | Clinical Guidelines Committee of the American College of Physicians. Risk assessment and prevention of pressure ulcers: a clinical practice guideline from the American College of Physicians[END_REF]. Nutritional supplementation is still a matter of debate in PU prevention [START_REF] Langer | Nutritional interventions for preventing and treating pressure ulcers[END_REF], but oral supplementation in hip fracture patients was associated with a lower rate of complications and deaths [START_REF] Delmi | Dietary supplementation in elderly patients with fractured neck of the femur[END_REF]. Taken together, our study suggests that a dedicated pathway centered around a geriatric peripoerative unit allows a multilayer intervention, may be associated with a low prevalence of PU. However, this study was not interventional and this result should be confirmed by a randomized study including a multilayer intervention including all validated factors. Pressure ulcers are associated with functional outcome [START_REF] Uriz-Otano | Factors associated with short-term functional recovery in elderly people with a hip fracture. Influence of cognitive impairment[END_REF] and mortality [START_REF] Freeman | Quality improvement for patients with hip fracture: experience from a multi-site audit[END_REF] in hip fracture.

In our study, PUs were also associated with long-term mortality, and PU risk factors were represented by nutritional (low serum albumin) and vascular (atrial fibrillation, coronary artery disease and diabetes) conditions. Malnutrition and diabetes are well known PU risk factors [START_REF] Lefaivre | Length of stay, mortality, morbidity and delay to surgery in hip fractures[END_REF]. Delay to surgery is also associated with PU [START_REF] Vidan | Efficacy of a comprehensive geriatric intervention in older patients hospitalized for hip fracture: a randomized, controlled trial[END_REF][START_REF] Lefaivre | Length of stay, mortality, morbidity and delay to surgery in hip fractures[END_REF][START_REF] Baumgarten | Care-related Risk Factors for Hospital-acquired pressure ulcers in elderly adults with hip fracture[END_REF][START_REF] Lindholm | Hip fracture and pressure ulcersthe Pan-European Pressure Ulcer Study -intrinsic and extrinsic risk factors[END_REF], and a delay >48h was more frequent in the PU group. However, delay to surgery was no more significant in multivariate analysis in our study. In an emergency surgery such as a hip fracture, vascular risk factors may become overriding, because they can be triggered by dehydration, or peroperative hemodynamic instability and anemia, in agreement with the lower hemoglobin level observed in the PU group of our study. Moreover, the importance of vascular risk factors could explain the timing of appearance of PU, which mainly occurred in the first five days after admission. This suggests that the first days, including admission, could be decisive and require an optimization of hemodynamic filling and anemia management, from emergency department, to operating room and geriatric department. In addition, a multilayer and multispecialist intervention may be necessary, beginning from the arrival to the emergency department (air mattresses, correct management of hydration and blood requirements), to the operating room (shortest time to surgery, air mattresses, strict monitoring of hemodynamic and hemoglobin parameters) and until orthogeriatric (shortest time to walking, air mattresses, multimorbidity management) and rehabilitation admissions

The benefit of nutritional support, early transfer to orthogeriatric unit and early mobilization should also be implemented but is still a matter of debate.

Multimorbidity was associated with 6 months mortality in our study, as represented by CIRS score. Previous studies have also documented that co-morbidities such as malnutrition, renal failure, pneumonia, pre-existing malignancy, previous myocardial infarction, cerebrovascular disease and pressure ulcers [START_REF] Ireland | Risk factor profiles for early and delayed mortality after hip fracture: Analyses of linked Australian Department of Veterans[END_REF], or total number number of comorbidities [START_REF] Myers | Hip fracture among the elderly: Factors associated with in-hospital mortality[END_REF] were independently associated with a greater risk of mortality. The previous observation of age and sex (male) as independent factors associated with mortality were not confirmed in our study [13}. Taken together, and considering one of the geriatrics expertises as multimorbidity management in the field of acute care, these data highlight the need of geriatric involvement in perioperative care.

Our study has several limitations. First, it was an observational study and should be considered as retrospective despite acquisition of data wich was prospective. Besides, we did not evaluate the benefit of our systematic intervention, including orthogeriatrics, systematic air mattresses, nutrition support and short delays, and were unable to compare our results to other models of orthogeriatric reported in the literature. Then, we included all stages of PUs, increasing PU incidence, but this choice was guided by real life conditions analysis. However, our study used a systematic procedure for PUs occurrence, and shows the difficulty of PU prevention in this vulnerable population.

Conclusion

Despite orthogeriatric management, PUs still represent an independent risk factor for mortality after hip fracture. Admission to a dedicated geriatric unit could decrease occurrence of PU, since it was associated with a low PU incidence, but further studies are required to demonstrate it. There is an urgent need for evaluation of the benefit of such units and way of care to prevent PUs using innovative interventions. 
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TABLE 1 .

 1 Comparaison of the Main Characteristics of the Patients (n=567)

		Control (n=500)	Pressure ulcer (n=67) P value
	Age (years)	86 + 7	87 + 7	0.58
	Men	112 (22%)	22 (33%)	0.16
	Women	388 (78%)	45 (67%)	
	Living in institution	76 (15%)	13 (19%)	0.36
	IADL4	2 [0-4]	1 [0-3]	0.16
	ADL6	5 [3-6]	5 [3-6]	0.11
	Charlson score	3 [2-4]	4 [2-6]	0.002
	Dementia	196 (39%)	29 (43%)	0.59
	Diabetes	55 (11%)	14 (21%)	0.02
	Hypertension	345 (69%)	48 (72%)	0.48
	Cardiac failure	85 (17%)	16 (24%)	0.17
	Coronary artery disease	87 (17%)	20 (30%)	0.02
	Heart valve disease	43 (9%)	8 (12%)	0.35
	Atrial fibrillation	126 (25%)	25 (37%)	0.03
	Peripheral vascular disease	32 (6%)	10 (15%)	0.02
	Stroke	80 (16%)	16 (24%)	0.11
	Hemiplegia/paraglegia	17 (3%)	5 (7%)	0.16
	Cancer	105 (21%)	18 (27%)	0.05
	Chronic obstructive pulmonary	38 (8%)	8 (12%)	0.22
	disease			
	Creatinine (µmol.L -1 )	73 + 29	92 + 77	<0.001
	Creatinine clearance (mL.min -1 )	54 + 23	48 + 24	0.06
	Creatinine clearance <30 mL.min -1	61 (12%)	11 (16%)	0.32
	CIRS	9 [6-11]	11 [8-14]	<0.001
	Albumin (g.L -1 )	28.9 ± 4.4	27.0 ± 4.3	0.002
	Hemoglobin (g			

.dL -1 ) Hemoglobin < 10 g.dL -1

  

		12.2 + 1.6	12.0 + 1.5	<0.001
		48 (10%)	9 (13%)	0.82
	Anemia	234 (47%)	42 (63%)	0.28
	Type of fracture			
	-Femoral neck fracture	260 (52%)	37 (55)	0.69
	-Intertrochanteric fracture	240 (48%)	30 (45)	
	Delay to surgery (h)	23 [14-34]	26 [15-48]	0.59
	Delay to surgery >48h	71 (14%)	17 (39%)	0.04
	Delayed time to support (>1 day)	32 (6%)	6 (9%)	0.43
	Delay to admission into UPOG (h)	35 [25-56]	42 [25-72]	0.26
	Delay to admission into UPOG >48h	175 (35%)	28 (42%)	0.34

Data are mean + SD, median [25-75 interquartile], or number (percentage). CIRS: cumulative illness rating scale; IADL4= Instrumental activities of daily living scale; ADL= Activities of daily living scale.

TABLE 2 .

 2 Multivariable Analysis : only who had no pressure ulcer at admission were considered and patients who died were considered.

	Variables

*