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Abstract  84 

Background: Myocardial injury after a hip fracture is common and has a poor prognosis. Patients 85 

with hip fracture and myocardial injury may benefit from accelerated surgery to remove the 86 

physiological stress associated with the hip fracture. This study aimed to determine if accelerated 87 

surgery is superior to standard-care on the 90-day risk of death in hip fractured patients who 88 

presented with an elevated cardiac biomarker/enzyme at hospital arrival.  89 

Methods: The HIP ATTACK-1 trial was a randomized controlled trial designed to determine 90 

whether accelerated surgery for hip fracture was superior to standard-care in reducing death or 91 

major complications. This substudy is a post-hoc analysis of 1392/2970 patients with a cardiac 92 

biomarker/enzyme measurement (>99.9% had a troponin measurement) at hospital arrival. The 93 

primary outcome was all-cause mortality. The secondary composite outcome included all-cause 94 

mortality, myocardial infarction, stroke, and congestive heart failure 90 days after 95 

randomization.  96 

Results: 322/1392 (23%) patients had troponin elevation at hospital arrival. Among patients with 97 

troponin elevation, median time from hip fracture diagnosis to surgery was 6 h (IQR 5–13) in the 98 

accelerated-care group and 29 h (IQR 19–52) in the standard-care group. Patients with increased 99 

troponin had lower risk of mortality with accelerated surgery compared to standard-care (17/163 100 

[10%] versus 36/159 [23%]; HR 0.43 [95% CI 0.24–0.77]); and lower risk of the composite 101 

outcome (23/163 [14%] versus 47/159 [30%]; HR 0.43 [CI 95% 0.26-0.72]).  102 
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Conclusion: One in 5 patients with hip fracture presented myocardial injury. Accelerated surgery 103 

demonstrated lower mortality risk than standard-care, however, these findings need to be 104 

confirmed. Level of Evidence: Level I 105 

  106 



 7 

Introduction 107 

Hip fractures are common and associated with high mortality.(1, 2) The fracture initiates 108 

inflammatory, hypercoagulable, and stress states, increasing the risk of delirium, infections, 109 

bleeding, and vascular events.(3, 4)  110 

   The most common perioperative complication associated with hip fracture is myocardial 111 

injury, happening in at least 20% of patients at hospital presentation.(5, 6)  Myocardial injury is 112 

frequently unrecognized, as patients usually do not have typical cardiac ischemic symptoms and 113 

routine perioperative troponin screening is not established as standard of care. Myocardial injury 114 

in patients with a hip fracture is important because it is associated with poor prognosis and risk 115 

for premature death.(5, 6)  Due to the complexity of these patients, medical specialists are 116 

frequently consulted for preoperative medical assessment/clearance for surgery. Surgical timing 117 

is a common dilemma if evidence of myocardial injury. Physicians often perceive medical 118 

management and testing as a priority; however, the resulting surgical delay may worsen their 119 

prognosis.(5, 7, 8)   120 

The impetus for the HIP fracture Accelerated surgical TreaTment And Care tracK-1 (HIP 121 

ATTACK-1) trial arose from a patient who presented with a hip fracture and troponin elevation. 122 

The HIP ATTACK-1 trial randomized 2,970 patients with hip fracture to accelerated surgery 123 

(median of 6 hours from orthopedic diagnosis) or standard-care (median of 24 hours from 124 

orthopedic diagnosis). The HIP ATTACK-1 trial demonstrated that accelerated surgery was 125 

feasible and safe, even in the subgroup of patients with acute medical conditions.  126 

During the HIP ATTACK-1 trial, we recognized that several patients presented with an 127 

elevated cardiac biomarker/enzyme at hospital arrival before randomization. Therefore, we 128 

designed this substudy to determine the impact of accelerated surgery versus standard-care on 129 
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the 90-day risk of death and vascular outcomes in patients who presented with a hip fracture and 130 

with a myocardial injury at hospital arrival. 131 

Methods 132 

The HIP ATTACK-1 trial was an international randomized controlled trial (RCT) of 133 

2970 patients aged 45 years or older, with a low energy mechanism hip fracture presenting 134 

during working hours who required a surgical intervention. The main exclusion criteria were 135 

patients on therapeutic anticoagulants with no reversing drug available, peri-prosthetic and high-136 

energy fracture. The primary objective was to determine the effect of accelerated surgery 137 

compared to standard-care on the 90-day risk of all-cause mortality and major perioperative 138 

complications. The HIP ATTACK-1 protocol and the main trial results (NCT02027896) were 139 

published previously.(6, 9)  We followed CONSORT recommendations, patient flow diagram is 140 

shown in Figure 1.  141 

In brief, eligible patients were randomized stratified by planned surgery type (open 142 

reduction and internal fixation or arthroplasty) in a 1:1 fashion through a central computerized 143 

randomization system with randomly varying block sizes to accelerated surgery (goal of  144 

surgery in 6 hours from orthopedic diagnosis) or standard-care. We recruited patients in 69 145 

centres, from 17 countries. All sites obtained local Research Ethics Board approval. All patients 146 

provided consent before randomization. Patients, health-care providers, and research staff were 147 

aware of the treatment assignment; however, outcome adjudicators were blinded to treatment 148 

allocation.  149 

All patients had the same structured follow-up for outcome assessment and troponin 150 

measurements post-randomization days 1 to 7 using the assay available at each site were 151 

performed.  Research personnel followed all patients throughout their index hospitalization and 152 

contacted patients at 30 and 90 days after randomization noting any outcomes. Baseline cardiac 153 
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biomarker/enzymes, from hip fracture to randomization, were measured at the discretion of the 154 

physicians involved in the patient's care. Myocardial injury at hospital presentation was defined 155 

as a baseline troponin elevation before randomization that was above the upper limit of normal 156 

(ULN) for the site specific assay, except for the high sensitivity troponin T assay (hsTnT) where 157 

the threshold was defined as ≥20 ng/L, and for the non-high sensitivity troponin T (TnT) where 158 

the threshold was defined as ≥0.03 ng/mL, based on perioperative troponin thresholds associated 159 

with short term mortality in noncardiac surgery.(10-12)   160 

A committee of independent experts in perioperative medicine, masked to participants’ 161 

allocation, adjudicated the following events: myocardial infarction, myocardial injury after 162 

randomization not meeting the universal definition of myocardial infarction(13), nonfatal cardiac 163 

arrest, stroke, pulmonary embolism, proximal deep venous thrombosis, congestive heart failure, 164 

infection, sepsis, life-threatening bleeding, and major bleeding. For adjudicated events we used 165 

the decision of the adjudicators for all statistical analyses.     166 

For this substudy, we determined a priori that the primary outcome was all-cause 167 

mortality 90 days after randomization. Secondary outcomes included a composite of major 168 

perioperative vascular complications (i.e., all-cause mortality and non-fatal myocardial 169 

infarction, heart failure, and stroke). The individual secondary outcomes were: vascular 170 

mortality, non-vascular mortality, myocardial infarction, myocardial injury after randomization 171 

not meeting the universal definition of myocardial infarction(13), congestive heart failure, new 172 

clinically important atrial fibrillation, and stroke.  Duration of hospital stay after index admission 173 

for hip fracture, delirium, and moderate to severe pain, and time to first mobilization, standing, 174 

and weight bearing after randomization were also analyzed as secondary outcomes. Tertiary 175 

outcomes, and outcomes’ definitions are described in the supplemental material.  176 
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Statistical Analyses 177 

All randomized participants with baseline cardiac biomarker/enzyme measurement before 178 

randomization in the HIP ATTACK-1 trial were included in this analysis. As baseline troponins 179 

were measured at the discretion of the attending physicians involved in patient's care, there was 180 

no specific sample size calculation for this substudy. Patients were analyzed according to the 181 

treatment groups to which they were randomized, according to the intention-to-treat principle.  182 

For the primary and secondary binary outcomes with an event date, we performed a Cox 183 

proportional hazard model with treatment group as the covariate and adjusted for stratification 184 

variable. We assessed for subgroup effects using tests of interaction, designated as significant if 185 

p value for interaction was <0.05. The interaction p value informs if the treatment effect across 186 

different subgroups is not attributable to chance. For the primary outcome, we performed a 187 

sensitivity analysis including centre as a random effect (frailty model). We hypothesized a priori 188 

that patients with baseline cardiac biomarker/enzyme elevation would benefit from accelerated 189 

surgery compared to standardcare than patients with no baseline cardiac biomarker/enzyme 190 

elevation.  191 

We undertook a post-hoc Cox regression analysis to determine the relationship between 192 

baseline cardiac biomarker/enzyme measurements and 90-day mortality. Cox proportionality 193 

assumption was met (details in the supplemental material). The dependent variable was 90-day 194 

mortality, and independent variables were age, sex, Revised Cardiac Risk Index score which 195 

includes history of coronary artery disease, congestive heart failure, cerebrovascular disease, 196 

diabetes on insulin, creatinine > 177 umol/L and high-risk surgery (reference 0, 1, 2, or ≥3); 197 

baseline cardiac biomarker/enzyme elevation (no, yes), history of peripheral vascular disease, 198 

history of chronic obstructive pulmonary disease (COPD), and active cancer. For all Cox models, 199 
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we determined the hazard ratio (HR) of each predictor and its associated 95% confidence interval 200 

(CI). We repeated this analysis including baseline cardiac biomarker/enzyme as an independent 201 

variable assessed by terciles (reference being no elevation). Only observed values were used for 202 

analysis and no attempt was made to impute missing values. In cases of patients lost to follow-203 

up, the participants were censored on their last day of available contact during the study or the 204 

date of death. All outcomes were tested using two-sided tests at the 0.05 significance level. The 205 

fragility index was estimated to assess the fragility of our results for the primary outcome. The 206 

fragility index indicates how many patients would be required to convert a trial from being 207 

statistically significant to not significant: the larger the index the more robust is the data. All 208 

analyses were performed in SAS® using version 9.4.  209 

Results 210 

This substudy included 1392 patients (47%) out of the 2970 patients recruited in the HIP 211 

ATTACK-1 trial, from 61 sites, that had a cardiac biomarker/enzyme measurement (>99.9% of 212 

those had a troponin measurement) at hospital arrival. Appendix Table 1 reports details of 213 

baseline characteristics of all the HIP ATTACK-1 trial participants. Among patients with 214 

baseline cardiac biomarker/enzyme measurements, 322/1392 patients (23%) had a cardiac 215 

biomarker/enzyme elevation at hospital arrival. Patients with a baseline cardiac 216 

biomarker/enzyme elevation compared with patients with no baseline cardiac biomarker/enzyme 217 

elevation had higher baseline risk of complications. They were more likely to be male [36.0% 218 

versus 29.1%], have a history of hypertension [64.6% versus 57.8%], had higher median 219 

creatinine [88.4 umol/L versus 74.3 umol/L] and lower median hemoglobin levels [117 g/L 220 

versus 122 g/L], respectively. Patients with and without a baseline cardiac biomarker/enzyme 221 

elevation had similar history of myocardial infarction (8.7% versus 8.0%), stable angina (2.8% 222 
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versus 2.7%), coronary artery revascularization (5.0% versus 5.3%) and aortic valve stenosis 223 

(1.6% versus 2.0%). These baseline characteristics were also similar to the overall HIP 224 

ATTACK-1 trial population (Appendix Table 1).   225 

Table 1 presents details of baseline characteristics in the subgroup of patients according 226 

to cardiac biomarker/enzyme and treatment allocation. Among patients with an elevated cardiac 227 

biomarker/enzyme, the median time from hip fracture diagnosis to surgery was 6 hours 228 

(interquartile range [IQR] 5–13) in the accelerated surgery group, and 29 hours (IQR 19–52) in 229 

the standard-care group (median absolute difference 23 hours). Among patients without an 230 

elevated cardiac biomarker/enzyme, the median time from hip fracture diagnosis to surgery was 231 

6 hours (IQR 4–8) in the accelerated surgery group, and 29 hours (IQR 9–36) in the standard-232 

care group (median absolute difference 23 hours). 233 

Patients with an increased baseline cardiac biomarker/enzyme had a lower risk of 234 

mortality with accelerated surgery compared to standard-care (17/163 [10%] in accelerated 235 

surgery patients compared to 36/159 [23%] in standard-care patients; hazard ratio [HR] 0.43, 236 

95% confidence interval [CI] 0.24–0.77), whereas the patients with no elevated cardiac 237 

biomarker/enzyme demonstrated no mortality reduction with accelerated surgery, p value for 238 

interaction = 0.048) – Table 2. The fragility index for the primary outcome was 6.  239 

Table 3 presents the cardiovascular secondary composite outcome and its components. 240 

Among patients with a baseline elevated cardiac biomarker/enzyme, there was a lower risk of the 241 

secondary composite outcome of major perioperative vascular complications in accelerated 242 

surgery patients (23/163 patients [14%]) compared to standard-care patients (47/159 [30%]) with 243 

a HR of 0.43, CI 95% 0.26-0.72), whereas the patients with no elevated cardiac 244 

biomarker/enzyme demonstrated no reduction in vascular complications with accelerated 245 
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surgery, p value for interaction = 0.025. Additional secondary and tertiary outcomes are 246 

presented in the Supplemental material (Appendix Tables 2, 3, 4 and 5). Patients with cardiac 247 

biomarker/enzyme elevation >2.1 times the ULN had lower mortality risk following accelerated 248 

surgery compared with standard-care (3/53 [6%] versus 17/56 [30%]; HR 0.17, CI 95% 0.05-249 

0.58) when compared to patients with lower levels of cardiac biomarker elevation, p value for 250 

interaction=0.034 (Table 4).   251 

Table 5 presents the Cox model with predictors of 90-day all-cause mortality including 252 

all 1392 patients with cardiac biomarker/enzymes measurements available. Elevated baseline 253 

cardiac biomarker/enzyme was independently associated with 90-day mortality (adjusted HR 254 

1.80 [95% CI 1.27-2.56], p=0.001) when adjusted for cardiovascular risk factors, other clinically 255 

important comorbidities, and for treatment effect. In multivariable analysis, accelerated surgery 256 

was associated with lower all-cause mortality as compared to standard of care (adjusted HR 0.66 257 

[95% CI 0.47-0.92]; p= 0.0152). 258 

Discussion 259 

We found that 1 in 5 patients with hip fracture had evidence of a myocardial injury 260 

identified by an elevated cardiac biomarker/enzyme measurement when they present to the 261 

hospital. In patients with a hip fracture, the presence of myocardial injury before surgery was 262 

associated with 3 times higher mortality at 90 days.(6) In a multivariable analyses, a baseline 263 

cardiac biomarker/enzyme elevation was an independent predictor of 90-day all-cause mortality 264 

(adjusted HR 1.80 [95% CI 1.27-2.56], p=0.001), offering additional information on top of 265 

clinical predictors including the RCRI score. Accelerated surgery lowered the risk of mortality 266 

compared with standard-care in patients with a baseline elevated cardiac biomarker/enzyme (HR 267 
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0.43; 95% CI, 0.24 - 0.77) compared to patients without a baseline elevated cardiac 268 

biomarker/enzyme (HR 0.88; 95% CI, 0.58-1.34), p-value for interaction 0.048.  269 

Our results are similar to previous cohort studies demonstrating that preoperative 270 

myocardial injury is common in hip fracture patients (15-30%) and carries a poor prognosis.(5, 271 

7, 14, 15) Currently, there are no clinical guidelines on how to manage those patients. 272 

Conventional treatment focuses on medically managing the myocardial injury. Usually, 273 

physicians only proceed to hip surgery when it is believed that the myocardial injury is 274 

stabilized.(7, 16) This typically prevents hip surgery from occurring for at least 24 hours after the 275 

hip fracture diagnosis. However, with the current approach, 23% of patients presenting with a 276 

hip fracture and myocardial injury die within 90 days.(6)  This short-term mortality rate is much 277 

worse than outcomes for hip fracture patients without an elevated troponin (9%).(6)   278 

Most likely the myocardial injury is a consequence of the physiologic stress induced by 279 

hip fracture and is a marker of patients with poor cardiac reserve. Although troponins are specific 280 

for myocardial injury (17), multiple different etiologies, play a role in the perioperative setting. 281 

These include dehydration, hypoperfusion, bleeding, inflammation, or ischemia. These are also 282 

common causes of type 2 supply-demand mismatch myocardial infarction.(18) Patients are 283 

commonly managed accordingly to ACS guidelines (16), despite hip fracture patients being 284 

frequently excluded from ACS trials. Indeed, coronary artery thrombosis is uncommon in the 285 

perioperative context, and physicians’ judgement of thrombosis etiology is frequently 286 

inaccurate.(19, 20)  287 

Our results suggest the possibility of a beneficial paradigm shift in perioperative 288 

medicine, proposing expedited surgery among patients with a hip fracture and myocardial injury 289 

at hospital presentation, as an alternative approach based on a strong biologic rationale and 290 
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encouraging preliminary data. Similar to other causes of myocardial injury, where the standard 291 

of care is to control the trigger (i.e., upper gastrointestinal bleeding), earlier surgical repair of the 292 

hip fracture seems to reduce the risk of further medical complications and all-cause mortality. 293 

Hip fractures result in pain, bleeding, inflammation, and hypercoagulation which can precipitate 294 

myocardial injury.(21-27)  Patients undergoing hip fracture surgery have higher risk-adjusted 295 

mortality and major complications than patients undergoing elective hip surgery.(28) This 296 

suggests that the hip fracture, independent of surgery, increases patient risk. Typical medical 297 

treatments for myocardial injury such as antithrombotics and beta-blockers, may worsen 298 

physiological factors resulting from the hip fracture by way of increased bleeding and 299 

hypotension.(29, 30)  . Additionally, performing multiple preoperative cardiac tests delays 300 

surgical access, prolongs the aforementioned stress state, and frequently does not change 301 

perioperative clinical management.(31) Thus, accelerated hip surgery has the potential to quickly 302 

restore a patient’s overall physiologic health, and reduce the risk of death compared to standard-303 

care. 304 

Overall, our results suggest that patients presenting with a myocardial injury are not 305 

tolerating the additional cardiac stress associated with hip fracture  and could benefit from 306 

expedited surgical care. These patients are frequently asymptomatic from a cardiac perspective 307 

and will not be identified without routine preoperative troponin screening. Additionally, if only 308 

postoperative troponin is monitored, the myocardial injury could be attributed to the surgical 309 

stress rather than the hip fracture. A common concern when identifying an elevated troponin is 310 

surgical delays and cancellations. It is clear these patients are very high-risk, and they are not 311 

being identified. Instead of ignoring this problem, we should identify these patients and propose 312 

new strategies to improve their prognosis. HIP ATTACK-1 is the first trial that provides insights 313 
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on this topic, suggesting accelerated surgery may be the best approach. Despite the fact that the 314 

first participants in HIP ATTACK-1 were enrolled a decade ago, current practice has not 315 

changed.(7)  316 

Our study has some limitations. Reasons for cardiac biomarker/enzymes elevation before 317 

randomization were not recorded. However, only 19/322 (6%) patients presented with an acute 318 

myocardial infarction as per site report (13 in the accelerated-care group and 6 in the standard-319 

care group). These low numbers did not allow any solid comparisons, however, they go in the 320 

conservative direction for the accelerated-care group. Indeed, regardless of the etiology of the 321 

myocardial injury, its presence identifies the potential benefit of accelerated surgery. Sites used 322 

multiple different troponin assays. Therefore, it was not possible to establish specific troponin 323 

thresholds independently associated with mortality. We thus performed analysis by terciles. The 324 

data presented is based on a post-hoc analysis, being underpowered to be a definitive practice 325 

changing trial, to access additional strategies to improve outcomes such as type of anesthesia, or 326 

to make positive statements on secondary exploratory outcomes. The ongoing HIP ATTACK-2 327 

trial will include 1100 participants, and is powered to answer this question. (NCT04743765).  328 

In conclusion, 1 in 5 patients with hip fracture present with acute myocardial injury. 329 

Mortality is three-fold higher in this population. Accelerated surgery has the potential to improve 330 

mortality and major cardiovascular outcomes compared with standard-care. These findings must 331 

be confirmed in additional trials. 332 
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Legends 472 
Figure 1. Patient Flow diagram  473 
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Table 1. Characteristics of participants in the cardiac biomarker/enzyme substudy 475 
 476 

 
Participants with NO cardiac 
biomarker/enzyme elevation 

Participants WITH cardiac 
biomarker/enzyme elevation 

 

Accelerated Standard Accelerated Standard 

N (%) N (%) N (%) N (%) 

Randomized 516 554  163  159 

Age - Mean (SD) 77.7 (11.5) 78.6 (11.1)   81.8 (11.1)   81.5 (11.5) 

Male  152 (29.5%)  159 (28.7%)   64 (39.3%)   52 (32.7%) 

History before hip fracture     

Assistance with activities of daily living  145 (28.1%)  190 (34.3%)   59 (36.2%)   60 (37.7%) 

Current Nursing home residence  107 (20.7%)  131 (23.6%)   29 (17.8%)   32 (20.1%) 

Tobacco use  142 (27.5%)  138 (24.9%)   31 (19.0%)   23 (14.5%) 

   Total Pack Years - Mean (SD) 34.7 (31.0) 33.2 (27.9) 36.6 (30.4) 27.9 (24.1) 

 Stroke   52 (10.1%)   33 (6.0%)   11 (6.7%)   19 (11.9%) 

 Subarachnoid hemorrhage    4 (0.8%)    3 (0.5%)    5 (3.1%)    1 (0.6%) 

 Transient ischemic attack   22 (4.3%)   29 (5.2%)    7 (4.3%)    7 (4.4%) 

 Myocardial infarction   46 (8.9%)   40 (7.2%)   12 (7.4%)   16 (10.1%) 

 Unstable Angina   11 (2.1%)    6 (1.1%)    2 (1.2%)    2 (1.3%) 

 Stable Angina   14 (2.7%)   15 (2.7%)    4 (2.5%)    5 (3.1%) 

 Pulmonary Embolism     3 (0.6%)    4 (0.7%)    3 (1.8%)    4 (2.5%) 

 Deep Vein Thrombosis     8 (1.6%)   16 (2.9%)    4 (2.5%)    5 (3.1%) 

 CABG   17 (3.3%)   14 (2.5%)    4 (2.5%)    2 (1.3%) 

 PCI   16 (3.1%)   17 (3.1%)    6 (3.7%)    6 (3.8%) 

 CABG or PCI   29 (5.6%)   28 (5.1%)    9 (5.5%)    7 (4.4%) 

 Peripheral Vascular Disease   14 (2.7%)   15 (2.7%)    6 (3.7%)    7 (4.4%) 

 Aortic Stenosis   10 (1.9%)   11 (2.0%)    3 (1.8%)    2 (1.3%) 

 Paroxysmal Atrial Fibrillation   17 (3.3%)   16 (2.9%)    6 (3.7%)    6 (3.8%) 

 Chronic Atrial Fibrillation   27 (5.2%)   32 (5.8%)   10 (6.1%)    9 (5.7%) 

 Congestive Heart Failure   33 (6.4%)   21 (3.8%)   12 (7.4%)   12 (7.5%) 

 Hypertension  284 (55.0%)  334 (60.3%)   98 (60.1%)  110 (69.2%) 

 Diabetes  113 (21.9%)  104 (18.8%)   33 (20.2%)   37 (23.3%) 

 COPD   44 (8.5%)   55 (9.9%)   16 (9.8%)    6 (3.8%) 

Active Cancer   24 (4.7%)   24 (4.3%)    5 (3.1%)    7 (4.4%) 

 Renal Failure requiring Dialysis    1 (0.2%)    2 (0.4%)    3 (1.8%)    2 (1.3%) 

 Dementia   71 (13.8%)  107 (19.3%)   33 (20.2%)   31 (19.5%) 
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Participants with NO cardiac 
biomarker/enzyme elevation 

Participants WITH cardiac 
biomarker/enzyme elevation 

 

Accelerated Standard Accelerated Standard 

N (%) N (%) N (%) N (%) 

 Osteoporosis prior to Fracture   69 (13.4%)   88 (15.9%)   20 (12.3%)   17 (10.7%) 

Previous Hip Fracture   31 (6.0%)   41 (7.4%)    9 (5.5%)   11 (6.9%) 

Physiological measurements before 
randomization 

    

  Systolic Blood Pressure (mmHg)- 
mean (SD) 

142.4 (24.5) 142.5 (26.1) 140.0 (126.0-159.0) 140.0 (126.0-
157.0) 

  Diastolic Blood Pressure (mmHg)- 
mean (SD) 

76.9 (13.0) 76.8 (13.0) 80.0 (70.0- 87.0) 77.0 (70.0- 82.0) 

 Heart Rate (bpm)   81.0 (13.5) 80.8 (13.6) 80.0 (70.0- 87.0) 81.0 (72.0- 90.0) 

Baseline Laboratory Assessments     

  Creatinine (umol/L)   82.2 (38.8)   83.5 (40.8) 88.4 (70.7-122.0) 90.5 (69.8-124.6) 

  Hemoglobin (g/L) 120.9 (18.3) 121.1 (18.4) 118.5 (103.0-131.5) 115.5 (101.0-
125.5) 

Abbreviations: CABG: cardiac artery by pass; COPD: chronic obstructive pulmonary disease; PCI: percutaneous coronary 477 
intervention 478 
  479 
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Table 2. Subgroup analyses for 90-day all-cause mortality based on whether patients had a 480 
baseline elevated cardiac biomarker/enzyme measurement after hip fracture and before 481 
randomization 482 
 483 

 Accelerated care Standard 
care   

All-cause 
Mortality 

Events/ 
Patients (%) 

Events/ 
Patients (%) 

HR 
(95% CI) 

P Value 
for 
Interaction* 

Overall 
                                                                

140 / 1487 (9.4) 154 / 1483 
(10.4) 

0.91 (0.72 – 
1.14) 

. 

Non-elevated 
cardiac 
biomarker/enzy
me                                          
                                                                

39 / 516 (7,6) 48 / 554 (8.7)  0.88 (0.58 – 
1.34) 

0.048 

Elevated 
cardiac 
biomarker/enzy
me 
                                                                

17 / 163 (10.4) 36 / 159 
(22.6) 

0.43 0.24 – 
0.77) 

 

 484 
*P value for interaction for the subgroup analysis comparing the treatment effect on 485 
patients with non-elevated cardiac biomarker/enzyme versus treatment effect on patients 486 
presenting with elevated cardiac biomarker/enzyme 487 
  488 
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Table 3. Secondary outcomes at 90 days according to allocation groups 489 

  
Accelerated 

care 
Standard 

care    

Outcome 

Baseline 
Troponin 
elevation 

Events/ 
Patients (%) 

Events/ 
Patients (%) 

HR 
(95% CI) 

P 
Value 

P Value 
for 

Interaction 

Secondary composite 
outcome* 
                                       

No 65/516 (12.6) 81/554 (14.6) 0.86 (0.62-1.19) .3602 .0256 

Yes 23/163 (14.1) 47/159 (29.6) 0.43 (0.26-0.72) .0011  

Vascular Mortality                                              
                                                                

No 21/516 (4.1) 32/554 (5.8) 0.71 (0.41-1.23) .2219 .2509 

Yes 10/163 (6.1) 22/159 (13.8) 0.41 (0.19-0.87) .0196  

Non-vascular Mortality                                          
                                                                

No 18/516 (3.5) 16/554 (2.9) 1.22 (0.62-2.39) .5647 .0844 

Yes 7/163 (4.3) 14/159 (8.8) 0.46 (0.19-1.15) .0967  

Myocardial Infarction                                           
                                                                

No 29/516 (5.6) 35/554 (6.3) 0.89 (0.54-1.45) .6305 .2903 

Yes 9/163 (5.5) 16/159 (10.1) 0.52 (0.23-1.18) .1189  

Stroke                                                          
                                                                

No 3/516 (0.6)  5/554 (0.9) 0.64 (0.15-2.70) .5479 .0725 

Yes 0/163 (0) 4/159 (2.5) - .9949  

Congestive Heart Failure                                        
                                                                

No 5/516 (1.0) 8/554 (1.4) 0.67 (0.22-2.05) .4809 .2647 

Yes 1/163 (0.6) 5/159 (3.1) 0.18 (0.02-1.55) .1183  

New Clinically important 
Atrial Fibrillation                   
                                                                

No 8/516 (1.6) 9/554 (1.6) 0.96 (0.37-2.49) .9308 .2488 

Yes 0/163 (0) 1/159 (0.6) - .9975  

Recurrent myocardial 
injury after randomization                                                           
                                                                

No 110/516 (21.3)  146/554 (26.4) 0.80 (0.63-1.03) .0851 .6033 

Yes 37/163 (22.7) 50/159 (31.4) 0.68 (0.44-1.04) .0775  

*All-cause mortality, Non fatal myocardial infarction, Non fatal stroke, Non fatal congestive heart failure. 490 
  491 
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Table 4. 90-day all-cause mortality by troponin terciles at hospital presentation according 492 
to the accelerated care group and standard care group 493 

Troponin levels Accelerated 
Events/Patients (%) 

Standard 
Events/Patients (%) 

HR  
(95% CI) p Value 

p Value 
for 

Interaction 
Not elevated 39/516 (8) 48/554 (9) 0.88 (0.58-1.34) .552 .0340 

Elevated times* (1 - 1.32) 4/54 (7) 7/53 (13) 0.54 (0.16-1.88) .335 
 

Elevated times* (1.33 - 2.1) 10/56 (18) 12/50 (24) 0.71 (0.31-1.66) .431 
 

Elevated times* (> 2.1) 3/53 (6) 17/56 (30) 0.17 (0.05-0.58) .054 
 

*Elevated times of the upper reference limit of the troponin assay at each site. Abbreviations: CI: confidence interval; HR: hazard 494 
ratio. 495 
  496 
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Table 5. Cox model with predictors of 90-day all-cause mortality  497 

Variables HR (95% CI) P value 

Elevated troponin versus not elevated                                       1.80 (1.27-2.56) .0010 

RCRI score 1 vs 0 1.39 (0.93-2.07) .1098 

RCRI score 2 vs 0 1.95 (1.15-3.33) .0140 

RCRI score ≥3 vs 0 2.56 (1.20-5.48) .0151 

Age  1.04 (1.02-1.06) <0.0001 

Sex - Male vs Female 1.62 (1.14-2.30) .0067 

History of peripheral vascular disease 1.11 (0.52-2.38) .7791 

History of COPD 1.63 (0.99-2.66) .0526 

Active cancer 1.57 (0.81-3.03) .1823 

Accelerated versus Standard care                              0.66 (0.47-0.92) .0152 

Abbreviations: CI: confidence interval; COPD: chronic obstructive pulmonary disease; HR: hazard ratio; RCRI: Revised Cardiac 498 
Index Risk. 499 
 500 
 501 


