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Abstract

Introduction Osteoporosis is a major disease state associated with significant morbidity, mortality, and health care costs. Less
than half of the individuals sustaining a low energy hip fracture are diagnosed and treated for the underlying osteoporosis.
Objective A multidisciplinary Canadian hip fracture working group has developed practical recommendations to meet
Canadian quality indicators in post hip fracture care.

Methods A comprehensive narrative review was conducted to identify and synthesize key articles on post hip fracture
orthogeriatric care for each of the individual sections and develop recommendations. These recommendations are based on
the best evidence available today.

Conclusion Recommendations are anticipated to reduce recurrent fractures, improve mobility and healthcare outcomes post
hip fracture, and reduce healthcare costs. Key messages to enhance postoperative care are also provided.
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Abbreviations

ACTIVE Abaloparatide Comparator Trial in Verte-
bral Endpoints

ARCH Active-Controlled Fracture Study in Post-
menopausal Women with Osteoporosis at
High Risk

ADL Activities of daily living

AHS Alberta Health Services

ALP Alkaline phosphatase

CHEST American College of Chest Physicians

ASBMR American Society For Bone And Mineral
Research

AUC Area under the curve

ASA Aspirin

AFF Atypical femoral fracture

AVN Avascular necrosis

BMI Body mass index

BMD Bone mineral density

CAROC Canadian Association of Radiologists and
Osteoporosis Canada

CSHA-CFS Canadian Study of Health and Aging-Clini-
cal Frailty Scale

CHS Cardiovascular Health Study

CKD Chronic kidney disease

CCPs Clinical care pathways

CBC Complete blood count

CI Confidence interval

CAM Confusion Assessment Method

DVT Deep venous thrombosis

DSM-V Diagnostic And Statistical Manual of Men-
tal Disorders Fifth Edition

DOACs Direct oral anti-coagulants

EKG Electrocardiogram

eGFR Estimated glomerular filtration rate

FES-I Falls Efficacy Scale-International

FRIDs Fall risk inducing drugs

FICB Fascia iliaca compartment block

FN Femoral neck

FGF-23 Fibroblast growth factor-23

FSH Follicle stimulating hormone

FDA Food And Drug Administration

FRAX Fracture Risk Assessment Tool Frax

FRAME Fracture study in postmenopausal women
with osteoporosis

FFN Fragility Fracture Network

FI Frailty Index

GERD Gastroesophageal reflux disease

GIM General internal medicine

GLIM Global Leadership Initiative on
Malnutrition

HR Hazard ratio

HQO Health Quality Ontario

HRQoL Health-related quality of life
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HELP Hospital Elder Life Program

Hrs Hours

HIV Human immunodeficiency viruses

ICU Intensive care unit

IOF International Osteoporosis Foundation

v Intravenous

KDIGO Kidney Disease Improving Global
Outcomes

LAST Local systemic anesthetic toxicity

LMWH Low molecular weight heparin

LS Lumbar spine

LH Luteinizing hormone

MOF Major osteoporotic fracture

MUST Malnutrition Universal Screening Tool

MHT Menopausal hormonal therapy

MMSE Mini-Mental State Examination

MNA-SF Mini-Nutritional Assessment-Short Form
MO Month

MoCA Montreal Cognitive Assessment

MI Myocardial infarction

NHS National Health Service

NICE National Institute for Health and Care
Excellence

OR Odds ratio

ONJ Osteonecrosis of the jaw

PTH Parathyroid hormone

PE Pulmonary embolism

RCT Randomized control trials

rPTH Recombinant human parathyroid hormone

RR Relative risk

SERMS Selective estrogen receptor modulators

SPMSQ Short portable mental status questionnaire

SC Subcutaneous

SGA Subjective Global Assessment

ICD-10 Tenth International Classification of
Diseases

OTA The Orthopedic Trauma Association

TSH Thyroid-stimulating hormone

TTG Tissue transglutaminase

UK United Kingdom

VERO Vertebral fracture treatment comparisons in

osteoporotic women
250H D25 Hydroxyvitamin D

Introduction

In response to the American Society for Bone and Mineral
Research (ASBMR) [1], international call to action to address
the low rate of diagnosis and treatment of osteoporosis post
hip fracture a Canadian multi-disciplinary group has devel-
oped recommendations addressing post hip fracture care. The
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goal is to meet the Canadian quality indicators [2] and provide
the best evidence-based strategies for care following a low
trauma hip fracture from an orthopedic, geriatric medicine,
and rehabilitation perspective. These recommendations are
expected to reduce recurrent fractures and improve mobility
and healthcare outcomes as well as healthcare costs.

This Canadian position paper outlining post hip fracture
orthogeriatric care addresses the challenges and best prac-
tice strategies in Canada. It supports the global efforts of the
International Osteoporosis Foundation (IOF) [3] in its goal to
ensure effective pharmacologic intervention following fragil-
ity fracture with the launch of the IOF Capture the Fracture
[4] initiative. The new Capture the Fracture Partnership in fact
aims to reduce the incidence of hip and vertebral fractures due
to osteoporosis by 25% by 2025 [4]. It also supports the initia-
tives of the Fragility Fracture Network (FFN) [5], which has
emphasized the value of multi-disciplinary care with an ortho-
geriatric perspective focusing on early rehabilitation following
a fragility fracture. The FFN also emphasizes the value of reli-
able secondary prevention, reducing falls risk and addressing
bone health following a fragility fracture (FFN—four pillars).

This manuscript was developed by a team of multidisci-
plinary experts in post-fracture care. The patient perspec-
tive has also been captured and the document was reviewed
and approved by the Bone Research and Education Center
patient support program.

Key messages to enhance post-operative care are also
provided.

Methodology

A comprehensive narrative review of the literature was con-
ducted to identify and synthesize key articles on post hip
fracture orthogeriatric care for each of the individual sec-
tions. Multiple search terms for each section were included
(for example, emergency department, post hip fracture, and
orthogeriatric care). Hand searching of reference lists of rel-
evant articles was also conducted. We included articles with
the following criteria (1) adults aged 50 years and older;
(2) described care delivered to patients undergoing surgery
for hip fracture including preoperative assessment, anesthe-
sia management, surgery, pain management, post-operative
management, osteoporosis management, nutrition, and reha-
bilitation; (3) randomized control trials (RCT), observational
studies, systematic reviews, and guideline publications; and
(4) English language articles. No limitations were placed
on publication date to provide a comprehensive summary of
current knowledge. Findings are summarized for each sec-
tion below. This report is also guided by key quality indica-
tors for hip fracture care provided by Health Quality Ontario
(HQO) and Alberta Health Services (AHS) [2, 6].

Results
Emergency department management

The early recognition and initiation of treatment of patients
with hip fractures in the emergency room optimizes care.
A number of “Fast-Track” pathways have been developed
that allow patients with suspected hip fractures to receive
adequate analgesia, early optimization and rapid diagnosis,
and ensure timely care [7]. Early diagnosis and transfer to
an appropriate inpatient bed is required, as it may reduce the
risk of pressure ulcers from prolonged periods of immobili-
zation in emergency room stretchers. Pre-operative traction
in this setting is of no increased benefit [8].

Multi-disciplinary care in the preoperative setting allows
for rapid medical optimization and has the potential to
reduce delays to surgery, incidence of delirium, and in-
patient mortality [9, 10]. An orthogeriatric care model with
co-management by orthopedic surgeons and clinicians with
expertise in the care of geriatric patients has gained traction
in recent years [11-13]. Co-management models have been
shown to reduce the time to surgery and mortality rates in
hip fracture patients [9]. Standardized pre-operative order
sets should be initiated upon diagnosis in the emergency
department. Standardized order sets and care pathways
expedite care, reduce medical errors, and improve preopera-
tive pain management [14]. Key pre-operative assessments
should include a pre-fracture functional status, evaluation
of fluid balance, cognitive and delirium screening, preop-
erative bloodwork, electrocardiography, and evaluation of
home medications [15].

Surgery within 48 h

The evidence supporting timely surgery for patients with hip
fractures has grown in recent years. Following a hip frac-
ture, patients often experience significant pain, blood loss,
and a period of immobilization. This inciting event leads to a
hyper-coagulable, catabolic stress state that increases the risk
of serious perioperative complications [16—18]. It is thought
that timely surgical care shortens the exposure to this harmful
state, reducing the risk of perioperative morbidity and mortal-
ity. Population-based cohort data from Ontario demonstrates
that surgery within 24 h from presentation to hospital signifi-
cantly reduces the overall mortality rate and risk of compli-
cations [19]. A recent RCT demonstrated that early surgery
reduced mortality in high risk patients with elevated preopera-
tive troponin levels [20]. If surgery is delayed for more than
12 h from the time of hospital admission, it is recommended
that thromboprophylaxis be started pre-operatively with low
molecular weight heparin (LMWH) [20, 21].
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Early surgery in this population requires coordination
among several medical and surgical specialists and allied
health staff and administrators. Standardized protocols, order
sets, and dedicated hip fracture care pathways are impera-
tive to ensure that patients who have sustained a hip fracture
receive surgery within 48 h of arriving to the hospital and
as soon as possible [10]. Although a recent RCT found that
“accelerated surgery” for hip fracture, i.e., within 12 h of
arrival at hospital, did not significantly result in a reduction
in death or a composite of major complications compared
with “standard care” [20], it has been established that early
surgery within 24-48 h has proven benefits [10, 19] and
this approach has been widely adopted. Surgery should not
be delayed if possible for patients on anticoagulation as the
risks of delayed surgery outweigh the risks of intraopera-
tive bleeding [22, 23]. Recent meta-analyses have identified
that hip fracture patients who present on oral anti-coagulants
have significantly delayed time-to-surgery and this is related
to higher mortality rates [24, 25]. Hip fracture care pathways
are being studied and there is increasing support for safe and
early coordinated medical and surgical care for patients with
hip fractures presenting on pre-injury anti-coagulation [26].

Multi-modal analgesia/nerve blocks

In addition to around the clock simple analgesia such as
acetaminophen, regional nerve blocks can be a safe adjunc-
tive method to improve pain management in patients with
hip fractures. They have been shown to decrease opioid
use and reduce the rate and length of delirium while also
decreasing the length of stay in the hospital [27-29]. When
done early, they can also assist with decreasing the time to
mobility while also increasing functional walking distance
[27]. This can be done and supplemented with other modes
of analgesia as well to provide optimal pain relief for the
patient.

The most common blocks are the femoral nerve block and
the fascia iliaca compartment block (FICB). Both have been
shown to be effective in providing analgesia to patients and
can be done as a single-shot injection within the first few
hours of presentation once the fracture is confirmed. These
can be done under ultrasound guidance to help visualize the
anatomy and target the specific region or using the landmark
technique. These should be performed by a trained medical
professional but can be done by providers of any specialty
who have undergone sufficient training.

Typically, a long-acting anesthetic, such as ropivacaine
or bupivacaine, is chosen. Pain relief can be felt up to 12 h
or more, with the ability to repeat the block until surgery
is performed. Patients should be monitored for 30—60 min
after the block for signs of local systemic anesthetic tox-
icity (LAST). Absolute contraindications include patient
refusal or allergy to local anesthetic agents. Patients on
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anticoagulation can receive regional nerve blocks for hip
fractures with complications being rare but will need to be
considered on an individual basis with risks such as hema-
toma or minor bleeding around the puncture site [30].

Surgery for stable intertrochanteric fractures

Inter-trochanteric hip fractures are extracapsular and have
minimal risk of nonunion or subsequent osteonecrosis of the
femoral head. Given this, they are treated with fixation with
either a sliding hip screw (Fig. 1a) or with an intramedullary
nail (Fig. 1b). The stability of inter-trochanteric fractures
is generally determined by the fracture morphology and
involvement of the post-eromedial calcar. Stable fracture
patterns generally resist further fracture displacement fol-
lowing an adequate reduction and generally include two-part
intertrochanteric fractures [31]. For stable intertrochanteric
fractures, the clinical and radiographic outcomes are similar
between sliding hip screws and intramedullary nails [32,
33]. Sliding hip screws are significantly less expensive than
intramedullary nails and are more cost-effective for stable
inter-trochanteric hip fractures [34]. In the era of value-
based healthcare, sliding hip screws should be utilized pref-
erentially when indicated in this patient population.

Surgery for subtrochanteric or unstable
intertrochanteric fractures

Sub-trochanteric and unstable inter-trochanteric hip frac-
tures are a challenging entity that commonly present to
orthopedic surgeons. Unstable intertrochanteric hip fractures

Fig.1 (a) Sliding hip screw for intertrochanteric fracture. (b) Intra-
medullary nail for inter-trochanteric fracture
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include those with post-eromedial comminution, a reverse
obliquity fracture pattern, sub-trochanteric extension, and
lateral wall comminution [31, 35] (Fig. 2). These unstable
fracture patterns are associated with fixation failure and a
cephalomedullary nail provides a more favorable biome-
chanical construct compared to a sliding hip screw in this
setting. Patients with a sub-trochanteric or reverse obliqg-
uity inter-trochanteric fracture should be treated surgically
with intramedullary nails to reduce complication rates [2].
Patients who are low demand with unstable inter-trochan-
teric fractures can be treated surgically with intra-medullary
nails or sliding hip screws as the use of intramedullary nail
fixation may be less beneficial in this setting and may not
lead to improved functional outcomes [2, 36]. Patients with
unstable fracture patterns who are high demand and are able
to ambulate without walking aids should be treated surgi-
cally with intra-medullary nails [37]. Fracture reduction and
implant position are critical variables that play a large role
in outcome for all methods of treatment [38]. Long intra-
medullary nails are recommended over short nails by some
authors, but most comparative studies show no advantage of
one technique over the other [39, 40].

Surgery for displaced intracapsular fractures

Displaced intra-capsular hip fractures (femoral neck frac-
tures) (Fig. 3) are at a high risk of avascular necrosis (AVN)
and nonunion due to disruption of the blood supply to the
femoral neck and head. Surgical options for displaced femo-
ral neck fractures include fixation with either a sliding hip
screw or cannulated screws or hip arthroplasty (Fig. 4a). In

Fig. 2 Unstable inter-trochanteric fracture of the right hip

Fig.3 Femoral neck (intra-capsular) fracture of the left hip

Fig.4 (a) Sliding hip screw for intra-capsular fracture (femoral neck
fracture). (b) Bipolar hemiarthroplasty of the left hip (cemented fem-
oral stem). (¢) Cemented left hip replacement (arthroplasty)

@ Springer
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the elderly patient population, arthroplasty has demonstrated
superior results compared to fixation. Arthroplasty results in
lower reoperation rates and improved functional outcomes
and higher patient satisfaction and quality of life when com-
pared to fixation [41]. In young patients (< 60) who are high
functioning and active, clinicians may choose to perform
fixation in attempts to save the native joint after discussing
the risks and benefits with the patient [42]. Given the risk of
AVN, some experts advocate for expedited surgery early after
diagnosis. However, there is growing evidence to suggest that
the risk of AVN and poor outcomes is directly correlated with
the initial fracture displacement and reduction, and surgical
timing may not impact outcomes in this population [43].

In patients undergoing arthroplasty for a displaced intra-
capsular hip fracture, both hemiarthroplasty and total hip
arthroplasty are surgical options [44] (Fig. 4b and c). Hemi-
arthroplasty involves replacing the femoral head and neck
with a prosthesis and total hip arthroplasty involves replac-
ing both the femoral head and acetabular articular surface
with prosthetic components. A recent large, international,
RCT comparing hemiarthroplasty to total hip arthroplasty
demonstrated similar outcomes between the two groups [44].
Total hip arthroplasty should be considered in patients with
pre-existing arthritic hip pain or younger, active patients
with a longer life expectancy. In considering the use of hemi-
arthroplasty, modern unipolar and bipolar implants may both
be advantageous. When undergoing arthroplasty for a dis-
placed intra-capsular hip fracture, cemented components for
the femur should be used to reduce the risk of re-operation
and periprosthetic fractures.

Weight-bearing as tolerated
Early post-operative mobilization in hip fracture patients

reduces serious post-operative complications including
pneumonia, thromboembolism, urinary tract infections,

and pressure ulcers. Prolonged immobilization and lack of
early weight-bearing have been shown to increase mortality
in this patient population [45, 46]. Older patients with hip
fractures, particularly those with underlying dementia and
delirium, may not be able to comply with weight-bearing
restrictions in the postoperative period [47]. Weight-bear-
ing restrictions have been shown to reduce overall mobility
without actually reducing the load placed on the affected
extremity [48]. Immediate post-operative weight-bearing
after hip fracture surgery has not been shown to increase
the rate of revision surgery [47, 49, 50]. Given the negative
consequences and ineffectiveness of weight-bearing restric-
tions in hip fracture patients, they should be avoided, and
the vast majority of patients should be allowed to mobilize
and weight bear as tolerated. Weight-bearing restrictions
may be warranted in younger patients who undergo fixa-
tion of intra-capsular hip fractures in attempts to salvage
the native joint. In these rare situations in which restricted
weight-bearing is warranted, a clear plan for progression
of mobility and weight bearing should be in place prior to
hospital discharge.

Table 2 DIMES mnemonic for major causes of delirium [57]

D Drugs
-drug withdrawal

1 Infections
-Three most common are PUS: pneumonia, UTI, and
skin

Metabolic

Environmental

v oz

Structural
-Central nervous system events (spontaneous or trau-
matic subdural bleeding, stroke, etc.)
-Constipation
-Urinary retention

*UTI urinary tract infection

Table 1 Risk factors for
delirium in hip fracture patients

Predisposing risk factors
*Qccurring prior to surgery

Precipitating risk factors
*QOccurring during or after surgery

High vulnerability
*At baseline

Pre-existing dementia
Severe comorbidities
Frailty

Vision impairment

Low vulnerability
*At baseline

Advanced age

Healthy patient

*Non-noxious events
Dehydration

Use of physical restraints
Sepsis

New psychoactive medication
Infection

Introduction of bladder catheter
*Noxious events

Sleep deprivation

Intensive care stay

Major surgery

Multiple psychoactive medications
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Screening for and managing delirium

Delirium, characterized by an acute onset and fluctuation
in cognition, consciousness, disorganized thinking, and
attention, is a common and serious complication in older
patients after hip fracture surgery [51, 52]. The incidence
of delirium among hip fracture patients is 20-50% [53].
Post-operative delirium is often associated with falls,
impaired functional and cognitive recovery, prolonged hos-
pital stays, discharge to long-term care, and mortality com-
pared to hip fracture patients without delirium, and it may
also increase the risk of dementia [54-56]. See Tables 1
and 2 for risk factors and causes of delirium. Evaluating
risk factors for delirium prior to hip fracture surgery can
assist clinicians in identifying patients at risk and facilitat-
ing optimal use of preventative measures.

Hip fracture patients should be screened for delirium at
admission and throughout the hospital stay as an important
step in delirium management is early detection and pre-
vention [58]. Routine laboratory tests, review of patient’s
medical history and current illness, and the implementation
of a screening test on admission can assist in evaluating a
patient for delirium. The Confusion Assessment Method
(CAM) is a quick, accurate, and commonly used tool for
screening for delirium [59, 60]. It can be incorporated into
routine assessments of patients and has been shown to have
high sensitivity and specificity (sensitivity of 94% (95%
confidence interval (CI), 91-97%) and specificity of 89%
(95% CI, 85-94%)) [59, 61]. Diagnosis of delirium may
also be completed according to the diagnostic criteria of
the Diagnostic and Statistical Manual of Mental Disorders
Fifth Edition (DSM-V) criteria, International Classification
of Diseases (ICD-10), and the Delirium Rating Scale [51,
62, 63]. As delirium is often associated with pre-existing
cognitive impairment, baseline cognitive assessment can
be performed, using assessment tools such as the Stand-
ardized Mini-Mental State Examination (MMSE) [64],
Montreal Cognitive Assessment (MoCA) [65], Mini-Cog
[66], Short Portable Mental Status Questionnaire (SPMSQ)
[67], and upon hospital admission [68]. Due to the high
prevalence of post-operative delirium, hospitalized adult
patients should be assessed at least daily for delirium [69].

Management strategies for delirium should be focused
on prevention and symptom management. Once delirium
has developed, there is limited evidence that pharmaco-
logic therapy is beneficial [70]. A non-pharmacological
multicomponent approach is highly effective to reduce
the number and duration of delirium episodes [71]. Pro-
grams such as the Hospital Elder Life Program (HELP) is
a multicomponent approach that uses delirium prevention
strategies (such as maintaining orientation, reducing sen-
sory deficits, ensuring adequate nutrition, and hydration)
to reduce functional decline, placement in long-term care

facilities, and improve overall quality of hospital care [72,
73]. In-patient geriatric consultation as part of a multidis-
ciplinary team has also been shown to decrease episodes
of delirium by 40% in patients with hip fracture [74]. A
comprehensive geriatric assessment focusing on evalua-
tion of medications, alcohol intake, detailed patient his-
tory, early identification and treatment of complications,
and mobilization has been shown to decrease the occur-
rence of delirium [75]. Physical exercise and rehabilitation
can improve cognitive function among older adults and
decrease the risk of delirium [76—78]. Prevention strategies
should be prioritized in at-risk patients as such approaches
can reduce the development of delirium but have no impact
on duration of delirium once it develops.

Once delirium is diagnosed, it is important to identify
and treat underlying causes, provide supportive care, and
prevent complications. It should be noted that there no spe-
cific drugs that are approved the management of delirium.
Drug treatments can lead to increased harm to patients,
including increased morbidity (including falls and frac-
tures) and mortality.

Pharmacological therapy should only be initiated if
non-pharmacological strategies are not adequate to control
symptoms and the patient is at risk of harm to themselves
or others.

See Table 3 for pharmacologic therapy that may be initi-
ated as indicated [2, 6, 58].

Frailty is a clinical condition associated with increased
vulnerability, which results from aging-related decline
across psychological, physical, and social functioning [79].
Frail older adults undergoing hip fracture surgery are at
increased risk of developing postoperative delirium, longer
length of hospital stay, poor functional status, inability to
recover pre-fracture mobility, and are more likely to be
discharged to a long-term care facility [8§0]. Examples of
frailty assessment methods include the Cardiovascular
Health Study (CHS) frailty phenotype method (Fried’s
phenotype method) [79] and the Frailty Index (FI) [81].
The Canadian Study of Health and Aging-Clinical Frailty
Scale (CSHA-CFS) is a reliable tool to predict mortality or
institutional care needs after hip fracture (available here:
https://www.dal.ca/sites/gmr/our-tools/clinical-frailty-
scale.htmll) [82]. Evaluating frailty is essential in patients
undergoing hip fracture surgery to prevent adverse out-
comes and improve the overall health status of older adults
at discharge.

In summary, delirium is a preventable clinical syndrome
that is associated with multiple complications including
dementia, functional impairment, prolonged length of stay,
long-term care admission, and death [83, 84]. Implementa-
tion of a multi-component non-pharmacological prevention
program is effective in preventing delirium and improving
outcomes for older adults.
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Table 3 Treatment for complications of hyperactive delirium

Drug Dose

Rout of administration Comments

Atypical anti-psychotic

Risperidone Initial dose range: 0.25 —0.50 mg every 4-6 h Oral

Suggested maximum dose in first 24 h: 2.0 mg

Quetiapine  Initial dose range: 12.50-50 mg every 8 h Oral

Suggested maximum dose in first 24 h: 100 mg

Typical anti-psychotic

Haloperidol Initial dose range: 0.25-1.0 mg every 2-4 h Oral
Suggested maximum dose in first 24 h: 2.0 mg Intravenous
Intramuscular
Subcutaneous

Benzodiazepines

Lorazepam Initial dose range: 0.50 —1.0 mg every 1-2 h
Suggested maximum dose in first 24 h: 1.0 mg

Oral/subcutaneous

e May cause prolonged QT interval on EKG
e FDA warning: increased risk of mortality in elderly
patients with dementia-related psychosis

e May cause prolonged QT interval on EKG

o Increased risk of sedation and orthostatic hypoten-
sion

o FDA warning: increased risk of mortality in elderly
patients with dementia-related psychosis

e May cause extrapyramidal side effects. Monitor QT
interval on EKG

o Increased risk of stroke

o Increased risk of hyperglycemia

e Common side effect: extra- pyramidal side effects
including akathisia (i.e., restlessness)

*Should not be confused with worsening agitation

o FDA warning: increased risk of mortality in elderly
patients with dementia-related psychosis

e May be used in patients with alcohol or substance
withdrawal

e May be used concomitantly with other anti-psy-
chotics

e FDA warning: not recommended for use in patients
with primary depressive disorder or psychosis

EKG, electrocardiogram; FDA, Food and Drug Administration; Ars, hours

Post-operative management

Hip fractures are associated with a high risk of post-opera-
tive complications including heart failure, chest infections,
pressure injuries, and delirium [85-87]. Factors associated
with increased risk of post-operative complications include
three or more co-morbidities, frailty, underlying respiratory
disease, and malignancy [85, 88]. Cohesive, inter-discipli-
nary, orthogeriatric management has been recommended to
optimize care [2, 89, 90].

A systematic approach to post-operative management is
required to optimize recovery. Areas of focus should include
the following:

1. Nutritional assessment (see Sect. "Nutrition" for more
detail)

Nutritional assessment is essential. Malnutrition
can be screened for using validated tools including the
mini-nutritional assessment-short form (MNA-SF)
[91] and malnutrition universal screening tool (MUST)
[92]. Accurate assessment of muscle mass and body
weight is advised. Protein and high-energy supple-
ments should be provided if required.

2. Pressure injury prevention and care
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Pressure injuries are common yet preventable [93].
They are associated with delayed rehabilitation, poorer
prognosis, and increased risk of death [94]. Risk fac-
tors include poor nutritional status, low body weight,
incontinence, diabetes, neuropathy, poor skin condition,
and prolonged immobility. Pressure injury risk assess-
ment should be undertaken using a validated tool such
as the Braden Scale [95]. Skin care precautions should
be taken, such as proper turning, repositioning, and use
of pressure relieving equipment.

Catheter care

Urinary catheters should be removed by post-oper-
ative day 1. If post-operative catheterization is nec-
essary beyond day 1, consider intermittent catheteri-
zation. Urinary retention is not uncommon with the
addition of iron, calcium, decreased mobility, and con-
stipation—consider post-void residuals if patient is not
voiding, has delirium, and/or constipation.

Fluid balance assessment

Changes in fluid balance are common post-operatively.
The goal of perioperative fluid management is to opti-
mize cardiac output without precipitating cardiac failure.
Dehydration can lead to hypotension, acute kidney injury,
and delirium whereas fluid overload can lead to cardiac
failure. Post-operative strategies to optimize fluid status
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include avoiding prolonged periods of fasting, assisting
with oral fluid intake, monitoring fluid intake and output
and the patient’s vital signs [87]. If dehydration cannot
be rectified through oral rehydration, consider careful iv
fluid administration with regular monitoring.
5. Venous thromboprophylaxis

In patients undergoing hip fracture surgery, the Amer-
ican College of Chest Physicians (CHEST) recommends
the use of thromboprophylaxis for a minimum of 10 days
post-operatively [21]. The National Institute for Health
and Care Excellence (NICE) recommends the use of
LMWH or fondaparinux for 28 to 35 days, while Throm-
bosis Canada similarly supports enoxaparin, dalteparin,
tinzaparin, or fondaparinux for 14 to 35 days post-oper-
atively [96, 97]. Other subspecialty societies, includ-
ing the Orthopedic Trauma Association (OTA) and the
European Society of Anesthesiology also support aspirin
use post-operatively for up to 35 days following hip frac-
ture surgery [98, 99]. Recent meta-analyses demonstrate
equivalence for the use of Direct Oral Anti-Coagulants
(DOACsS), compared with other pharmacologic throm-
boprophylaxis [100, 101]. Therefore, pharmacologic
thromboprophylaxis using LMWH, aspirin (ASA), or
DOACS are recommended for up to 35 days following
hip fracture surgery (Table 4) [100-102].

6. Fall risk assessment including medication review

A multi-factorial falls risk assessment should be per-
formed including the following domains [103].

a. Focused fall history

b. Detailed medication review including identification of
fall risk inducing drugs (FRIDs) [104]

c. Physical examination including gait, balance, mobility,
neurological and cognitive function, muscle strength,
cardiovascular status, visual acuity, and examination of
feet and footwear

d. Functional assessment

e. Environmental assessment

Rehabilitation

Morbidity post-fracture is due to decreased mobility, impaired
balance, and fear of falling [105], resulting in an increased
risk of falls. These causes prevent approximately 40% of older
people from returning to pre-fracture daily activity [106].

Cognitive impairment (dementia or delirium) does
not preclude rehabilitation [78, 107]. Delay in initia-
tion of rehabilitation increases risk for hospital mortal-
ity (OR 2.2, 95% CI 1.06-4.42, p value 0.034) [108].
Appropriate adaptation of the program to meet individ-
ual patient’s needs is advised [109]. See Alberta Health
Services regarding post-discharge instructions (available
here: http://www.rehabcarealliance.ca/uploads/File/Initi
atives_and_Toolkits/QBP/UPDATED_November_2017-_
Hip_Fracture_QBP_Rehabilitative_Best_Practices_Frame
work.pdf) [110]. It is important that rehabilitation hap-
pens not only acutely, but post-acutely (recovery hospital)
and in the community after discharge. It can take up to
9 months for balance deficits and approximately 1 year for
gait and walking speed to recover.

Mechanical load induced by exercise produces stress upon
bones and enhances bone formation. Progressive resistance
exercise, weight-bearing impact training, and functional
balance training constitute most exercise programs. Resist-
ance exercise and impact training promote the greatest bone
formation. These recommendations have been developed in
a pre-fragility fracture population [111] but are now being
applied to post-fracture populations [112]. The general prin-
ciples are correct technique, gradual loading increments, and
avoiding activities that might increase risk for falls [113].

Rehabilitation should include balance training to reduce risk
of future falls and fractures. A recent meta-analysis revealed
that the balance training group had improved overall physical
functioning, gait, lower limb strength, performance tasks, and
activity of daily living compared with the control group [114].
More high-quality and large-scale RCTs are needed to identify
the optimal regimen of balance training after hip fracture.

Individualized exercise approaches, considering patient
preferences and integrating factors associated with patient
adherence within the context of physiotherapy (such as

Table 4 Summary of current thromboprophylaxis guidelines following hip fracture surgery

Guideline

Recommended thromboprophylaxis agents

Recommended duration ~ Publication year

National Institute for Health and Care
Excellence (NICE)

Orthopedic Trauma Association (OTA)
heparin; fondaparinux

American Society of Hematology
Thrombosis Canada

European Society of Anesthesiology Aspirin

Low molecular weight heparin; fondaparinux
Low dose aspirin (81 mg BID); low molecular weight

Low molecular weight heparin; unfractionated heparin
Enoxaparin; dalteparin; tinzaparin; fondaparinux

28-35 days 2019
28-35 days 2019
Not specified 2019
14-35 days 2018
Not specified 2018

@ Springer


http://www.rehabcarealliance.ca/uploads/File/Initiatives_and_Toolkits/QBP/UPDATED_November_2017-_Hip_Fracture_QBP_Rehabilitative_Best_Practices_Framework.pdf
http://www.rehabcarealliance.ca/uploads/File/Initiatives_and_Toolkits/QBP/UPDATED_November_2017-_Hip_Fracture_QBP_Rehabilitative_Best_Practices_Framework.pdf
http://www.rehabcarealliance.ca/uploads/File/Initiatives_and_Toolkits/QBP/UPDATED_November_2017-_Hip_Fracture_QBP_Rehabilitative_Best_Practices_Framework.pdf
http://www.rehabcarealliance.ca/uploads/File/Initiatives_and_Toolkits/QBP/UPDATED_November_2017-_Hip_Fracture_QBP_Rehabilitative_Best_Practices_Framework.pdf

Osteoporosis International

counseling sessions, workbooks and goal setting, motivational
interviewing, and cognitive behavioral therapy) will improve
outcomes [109]. Recently published Clinical Practice Guide-
lines [115] in post-operative hip fracture patients included
a multi-disciplinary approach, progressive resistance exer-
cises, and balance training. Early ambulation, weight-bearing
exercises, activities of daily living training, community-level
rehabilitation, management of comorbidities/complication
prevention, and nutritional support were also suggested [115].
However, in a Cochrane analysis [116] although number
needed to treat was 25 patients (95% CI 15 to 100) to avoid
one “poor outcome” (defined as mortality and decline in resi-
dential status at one year), results were generally borderline.
In a hospital in-patient setting, there is moderate-certainty
evidence that rehabilitation after hip fracture surgery, when
delivered by a multidisciplinary team and supervised by an
appropriate medical specialist, results in fewer cases of “poor
outcome” (death or deterioration in residential status). How-
ever, there is low-certainty evidence that multi-disciplinary
rehabilitation may result in fewer deaths in hospital and at 4 to
12 months; however, it may also result in slightly more. There
is low-certainty evidence that multi-disciplinary rehabilitation
may reduce the numbers of people with poorer mobility at
12 months. The borderline measurable effect of rehabilitation
has prompted combination strategies-with nutrition (see sec-
tion on nutrition) and/ or medications.

Encouraging data comparing in-hospital geriatric care and
rehabilitation, to early discharge with a home-based rehabilita-
tion program, has shown that in older people with hip fracture,
early discharge followed by geriatric interdisciplinary home
rehabilitation resulted in a comparable recovery of independence
in activities of daily living (ADL) at 3 and 12 months [117]. A
retrospective study also showed similar outcomes between home
and in-patient rehabilitation, even though the inpatient group
was more medically complex [118]. In addition, outpatient
rehabilitation has been shown to be cost saving in one 10-week
outreach rehabilitation intervention for nursing home residents
who sustained a hip fracture, through reduced post-fracture
hospital re-admissions [119]. In-patient clinical care pathways
(CCPs) that extended to the outpatient setting showed greater
improvements in Health-Related Quality of Life (HRQoL) and
physical function compared to CCPs that were only inpatient
or outpatient [120]. A feasibility trial also demonstrated that
outreach participants achieved better locomotion by 3 months
post-fracture compared with participants receiving usual post-
fracture care; benefits were sustained to 12 months post-fracture.
In adjusted analyses, outreach participants also showed sustained
benefits in physical function and HRQoL [121]. See the Fresh
Start program for hip fracture recovery guide (available here:
https://vch.eduhealth.ca/PDFs/FB/FB.863.F73.pdf) [122].

Inequity to access post hip fracture rehabilitation is an
issue in most countries. Consistent decision criteria for
access to hip fracture rehabilitation will assist in guiding a
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standard approach to providing rehabilitation, particularly
for patients with cognitive impairment [107, 113].
Recommendations: early mobilization post-operatively
including strength, balance, and ADL exercises, home or hos-
pital based are both feasible options; ideally, continuation of the
program in the community; ensure equity with clinical practice
guidelines; combine rehabilitation with nutritional support.

Osteoporosis management and fracture prevention

Osteoporosis is associated with an increased fracture risk.
The estimated mortality rate within the first year following
a hip fracture is approximately 37% and 28% in men and
women, respectively [123]. Given the high risk of fracture
among older adults, it is important to initiate pharmacologic
therapy for osteoporosis to prevent fractures both in acute
and long-term or outpatient care. Following a hip fracture,
patients should undergo a comprehensive assessment by a
clinician with osteoporosis expertise and be offered appropri-
ate pharmacologic intervention. Currently, osteoporosis treat-
ment rate following a major osteoporotic fracture is unaccept-
ably low [124, 125]. Pharmacotherapy can reduce the risk
of subsequent clinical fractures, as well as improve survival
[126]. BMD can be used to monitor treatment efficacy.

Hip and vertebral fractures confer a very high fracture risk
and require pharmacologic therapy, preferably with an ana-
bolic agent in order to improve the quality and microstructure
of the skeleton [127, 128]. After an initial fracture (spine, hip,
pelvis, femur, or clavicle), women have an increased risk of
fracture with as high as a 25% risk of second fracture within
2 years, and the risk increases with age [129]. Among women
with a prior clinical fracture, 17.9% fractured again within
2-years following the initial fracture and 4.8% sustained a hip
fracture [129]. This concept of imminent fracture risk, with an
acute rise in fracture risk within the first two years following
an index fragility fracture, supports the initiation of targeted
therapeutic intervention as soon as possible after a fragility
fracture [130]. Appropriate pharmacologic therapy for osteo-
porosis should be offered for patients, regardless of patient age.

Risk factors for osteoporosis include postmenopausal bone
loss as well as age related declines in bone density [131].
Many other diseases and drugs may contribute to further bone
loss [132—135]. A detailed evaluation with exclusion of sec-
ondary causes of bone loss prior to confirming a diagnosis of
postmenopausal osteoporosis is essential (see Table 5).

We recommend completing the following laboratory tests
listed in Table 4 on admission to hospital in order to expedite
initiation of appropriate pharmacologic intervention for the
underlying osteoporosis.

General internal medicine (GIM) specialists are also closely
involved in the care of hospitalized patients post hip fracture.
Often, these patients are referred to internal medicine for pre-
operative assessment and GIM is concurrently involved in the
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management of their medical concerns post-operatively. Unfor-
tunately, osteoporosis care is often overlooked during these
critical assessments. We strongly recommend internists address
skeletal health and ensure exclusion of secondary causes of
osteoporosis during the pre-operative assessment of hip fracture
patients. It is essential to provide appropriate post-op follow-up
with implementation of drug therapy for the underlying osteo-
porosis prior to discharge.

Renal osteodystrophy chronic kidney disease (CKD) stage 4
(eGFR <30 ml/min) and 5 (eGFR < 15 ml/min) are associated
with changes in serum calcium, phosphorus, parathyroid hor-
mone (PTH), 1,25 dihydroxyvitamin D, and fibroblast growth
factor-23 (FGF-23) resulting in abnormal bone structure and
function [136]. Hip fracture risk increases dramatically with
declines in eGFR. A careful evaluation of the biochemical pro-
file is necessary prior to implementation of drug therapy. In the
presence of CKD, osteoporosis may also be complicated by the
presence of impaired bone mineralization or osteomalacia. Bone

turnover may be elevated or suppressed, and this will impact
the choice of drug therapy. It is necessary to normalize vitamin
D levels as well as both serum calcium corrected for albumin
as well as serum phosphate. PTH should be evaluated and is
expected to be elevated with declines in eGFR below 60mls/
min [136]. In patients with CKD stage 3a—5 not on dialysis, the
optimal PTH level is not known. The Kidney Disease Improving
Global Outcomes (KDIGO) guidelines suggest that patients with
levels of intact PTH progressively rising or persistently above
the upper normal limit for the assay be evaluated for modifiable
factors, including hyperphosphatemia, hypocalcemia, high-
phosphate intake, and vitamin D deficiency. The current KDIGO
guidelines [136] suggest in stage 5 CKD that the PTH level be
maintained in the 2-9 X the upper level of normal. Pharmaco-
logic intervention with an anabolic agent may be appropriate off
label in the presence of low turnover and an anti-resorptive agent
may be suitable if remodeling is elevated. Bisphosphonates are
contraindicated if the eGFR < 30-35mls/min.

Table 5 Summary of the secondary causes of bone loss and relevant investigations [132—135]

Causes Examples

Investigations

Drug-induced bone loss

o Androgen-deprivation therapy
e Aromatase inhibitors

e HIV therapy

o Anti-convulsants

o Chemotherapy

e Selective serotonin reuptake inhibitors and SNRL

Endocrine disorders e Hyperthyroidism

o Hyperparathyroidism (primary, secondary, or tertiary)

o Hypercortisolism
o Hypogonadism
o Diabetes

Vitamin D inadequacy e 25(0OH)D <75 nmol/L (< 30 ng/ml)

Excess vitamin A

Chronic renal failure

o Celiac disease

o Inflammatory bowel disease
e Short gut syndrome

o Post-gastric bypass

Malabsorption

Hypercalciuria
Chronic lung disease

Malignancy e Multiple myeloma

e Bone metastasis
Rheumatoid arthritis or
ankylosing spondylitis
Hepatic insufficiency

Post-transplantation

Lifestyle e Lack of exercise and reduced physical activity
o Excessive alcohol use (more than 2 units/day)
e Smoking (previous or active)

Miscellaneous e Anorexia nervosa

e Glucocorticoids (> 5 mg/day prednisone or equivalent
for >3 months)/long-term inhaled corticosteroids

Baseline laboratory test-to be completed upon admission to
hospital

¢ CBC

e Serum calcium (corrected for albumin or ionized)

e Serum phosphorus

o Serum magnesium

e Liver function tests

e Serum creatinine, eGFR

o Alkaline phosphatase

e TSH

e PTH

e 25(OH)vitamin D

e Serum immuno-electrophoresis

Additional tests as required:

® 24-h urine for free cortisol

e 8 am total and free testosterone, FSH, LH in men

® 24-h urine for calcium and creatinine clearance

o TTG antibodies (if celiac disease is suspected)

Abbreviations: CBC, complete blood count; eGFR, estimated glomerular filtration rate; FSH, follicle stimulating hormone; LH, luteinizing hor-
mone; TSH, thyroid-stimulating hormone; PTH, parathyroid hormone; HIV, human immunodeficiency viruses; 77G, tissue transglutaminase;

25(0OH)D, 25-hydroxyvitamin D
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Fracture risk assessment with and without BMD

High fracture risk is confirmed in the presence of a hip or
vertebral fracture, OR > 1 fragility fracture, OR steroid use
(prednisone > 7.5 mg or equivalent for >3 months in the
previous year) and concomitant history of a prior fragility
fracture. All fragility fractures (low trauma) of the hip have
a high fracture risk and require consideration of pharmaco-
logic intervention regardless of the calculated fracture risk.
Fracture risk can be calculated by the Fracture Risk Assess-
ment Tool (FRAX) or Canadian Association of Radiologists
and Osteoporosis Canada (CAROC) tool [137-140]. FRAX
has been developed and validated in 11 different cohorts
including the Canadian population and has been calibrated
to fracture and mortality rates in Canada. FRAX can be used
with or without BMD to predict the 10-year risk of hip and
major osteoporotic fracture (MOF) [141-143]. FRAX with
BMD (area under the curve (AUC)=0.72) had a higher
discriminative ability for osteoporotic fracture than FRAX
without BMD (AUC=0.69) [144].

Self-reported falls in the previous year are an additional
risk factor, independent of FRAX, with a hazard ratio (HR)
of 1.64 in women aged 70-90 [145].

Non-pharmacologic interventions and treatment
of osteoporosis

e Nutrition: see section on nutrition page 27
e Calcium and vitamin D

o Adults aged 50 years and older should ensure an
adequate calcium intake of 1200 mg elemental cal-
cium daily [146], ideally from dietary sources as
there have been concerns regarding the association
of calcium supplements and increased risk of cardio-
vascular disease and nephrolithiasis [147, 148]. Esti-
mation of dietary calcium intake can be performed
using the Osteoporosis Canada calcium calculator,
https://osteoporosis.ca/calcium-calculator [149]. If
supplements are necessary, calcium carbonate or
calcium citrate can be prescribed

p Vitamin D adequacy is essential for optimal intes-
tinal calcium absorption and may also improve bal-
ance and muscle strength and decrease the risk of
falls [150, 151]. A meta-analysis conducted in post-
menopausal women showed a significant reduction
in hip and non-vertebral fracture risk with vitamin
D supplements at doses of 700—-800 IU or more
daily [151]. Vitamin D supplementation should be
offered, targeting a serum 25 hydroxyvitamin D
(25(OH)D) level of 75-125 nmol/L. It is important
to ensure that the 25(OH) vitamin D levels are nor-
mal before initiating anti resorptive treatment. Vita-
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min D levels below 25 nmol/L. may be associated
with osteomalacia and may require replacement for
several months prior to initiating additional pharma-
cologic intervention [152]

e Physical activity

o A daily weight bearing exercise program should be
emphasized, as regular physical activity has been
shown to improve femoral neck (FN) and lumbar
spine (LS) BMD in postmenopausal women [153]

e Lifestyle changes

o Smoking cessation is advised as cigarette use has been
reported to increase osteoporosis fracture risk [154]

p Alcohol intake should be limited to no more than
2 units daily, as higher intake has been associated
with an increased fracture risk [155]

e Fall prevention programs for the elderly

Multiple risk factors for falls have been identified in
elderly patients, including cognitive impairment, use
of sedative medications, disabilities affecting the lower
extremities, poor vision, and abnormalities of balance
and gait [156]. Interventions targeting those risk factors
may decrease the risk of falls and meta-analysis have
proven fall prevention programs to be effective both in
community dwelling elderly as well as nursing home
residents [157]

Pharmacologic interventions

Osteoporosis treatment options include [128, 158—160]:

Bisphosphonates, oral (alendronate, risedronate), or
intravenous (zoledronate)

Denosumab

Romosozumab

Teriparatide/abaloparatide

Selective estrogen receptor modulators (SERMS) (ralox-
ifene or bazedoxifene)

Menopausal hormonal therapy (MHT)

Treatment options

Anabolic therapy

An anabolic agent is the preferred option following a hip
fracture due to greater impact on fracture risk reduction
in comparison to bisphosphonate therapy, see Table 6 and
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Table 6 (continued)

Contraindication

Adverse effects

Dose

Name of drug

100 mg/d oral (continuous regimen)

Micronized progesterone

200 mg/d oral for 12-14 d/mo (cyclic regimen)

2.5 mg/d oral (continuous regimen)

Medroxyprogesterone acetate

5 mg/d oral for 12-14 d/mo (cyclic regimen)

Combined patches

50/140 pg twice weekly patch (continuous regimen)

17p-estradiol/ norethindrone acetate

50/250 pg twice weekly patch for 12—14 d/mo (cyclic

regimen)

Abbreviations: SC, subcutaneous; mo, month; MI, myocardial infarction; ALP, alkaline phosphatase; GERD, gastroesophageal reflux disease; /V, intravenous; eGFR, estimated glomerular filtra-
tion rate; ONJ, osteonecrosis of the jaw; AFF, atypical femoral fracture; PE, pulmonary embolism; DVT, deep venous thrombosis; SERM:s, selective estrogen receptor modulators; MHT, meno-

pausal hormonal therapy

Fig. 5. This was demonstrated in the vertebral fracture treat-
ment comparisons in osteoporotic women (VERO) study
comparing the efficacy of teriparatide 20 ug sc daily versus
risedronate 35 mg weekly in this head-to-head trial on the
occurrence of new radiographic vertebral fractures [161].
Teriparatide decreased new vertebral fractures by 56%,
relative risk (RR) 0.44, CI 0.29-0.68, p <0.01, and clini-
cal fractures (vertebral and non-vertebral) by 52% (hazard
ratio (HR) 0.48, CI 0.32-0.74, p<0.01) in comparison to
risedronate [161]. The Active-Controlled Fracture Study in
Postmenopausal Women with Osteoporosis at High Risk
(ARCH) study compared romosozumab to alendronate in
a head to head trial [162]. The romosozumab treated group
had a 48% lower risk of new vertebral fractures and a 27%
lower risk of clinical fractures when compared to alen-
dronate [162].

e Romosozumab: is a humanized monoclonal antibody
to sclerostin. It increases bone formation and reduces
bone resorption and is indicated in the presence of a
very high fracture risk. The treatment dose is 210 mg
subcutaneously (given as 2 injections of 105 mg each)
monthly for up to 12 months. Romosozumab has been
shown to reduce the risk of vertebral, hip, and non-
vertebral fractures [162, 163]. In the fracture study in
postmenopausal women with osteoporosis (FRAME),
study romosozumab was compared to placebo and was
effective in reducing vertebral and clinical fracture risk
[164]. It was well tolerated with no increase in the risk
of major adverse cardiovascular events. In the ARCH
trial, romosozumab was compared to alendronate [162].
Major adverse cardiovascular adverse events were seen
more frequently in the romosozumab group (2.0%) than
in the alendronate group (1.1%) [162, 163]. Therefore,
romosozumab is contraindicated in the presence of a
prior myocardial infarct or stroke and clinicians should
carefully consider the risks/benefits ratio in patients with
multiple cardiovascular risk factors

e Teriparatide: is a recombinant human parathyroid hor-
mone (rPTH) 1-34 and is an anabolic agent indicated
in the presence of a very high fracture risk. It increases
bone formation as well as bone resorption. The treatment
dose is 20 mcg subcutaneously daily for up to 24 months.
Teriparatide has been shown to reduce the risk of both
vertebral and non-vertebral fragility fractures in post-
menopausal women at high fracture risk [161]. In the
Abaloparatide Comparator Trial In Vertebral Endpoints
(ACTIVE) trial, the incidence of hypercalcemia was
6.4% in teriparatide treated patients [165]. It is important
to ensure that the serum calcium corrected for albumin
and PTH levels are normal prior to initiating therapy.
Teriparatide is contraindicated in individuals with a prior
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history of malignancy or radiation therapy, as well as in
patients with eGFR < 15 ml/min

e Abaloparatide: is a modified PTH-related peptide. It is
an anabolic agent indicated in the presence of a very high
fracture risk. It increases bone formation as well as bone
resorption. The treatment dose is 80 mcg subcutaneously
once daily for up to 24 months. It has been shown to
reduce both vertebral and non-vertebral fragility fractures
[165]. In the ACTIVE study, the incidence of hypercalce-
mia was 3.4% in abaloparatide treated patients and hyper-
calcemia and hyperparathyroidism need to be excluded
prior to treatment initiation. It is also contraindicated in the
presence of prior malignancy or radiation therapy [165]

e Anti-resorptive therapy

If it is not possible to proceed with an anabolic after
a hip fracture, then, denosumab or other anti-resorptive
therapies such as IV zoledronate or an oral bisphospho-
nate such as alendronate or risedronate may be offered.
Due to the high risk of fracture recurrence, it is advised
that treatment be initiated prior to discharge from hospi-
tal if at all possible.

e Denosumab: is an anti-resorptive agent indicated in the
presence of osteoporosis in postmenopausal women or
men at a high fracture risk. Denosumab has been shown
to reduce the incidence of vertebral, hip, and non-
vertebral fracture by 68%, 40%, and 20%, respectively
[166]. The treatment dose is 60 mg subcutaneously every
6 months and it can be given safely for up to 10 years.
After therapy is discontinued, there is a rapid rebound in
increase in osteoclastogenesis and bone resorption that is
associated with an increased risk of fractures, and deno-
sumab cessation should be followed by an anti-resorptive
molecule such as bisphosphonates [167]. Osteonecrosis
of the jaw (ONJ) and atypical femoral fracture (AFF) are
rare complications of denosumab treatment, with inci-
dence of 5.2/10,000 person years and 0.8/10,000 person
years, respectively [168]. Prior to denosumab initiation,
it is important to ensure that serum calcium corrected
for albumin and vitamin 25(OH)D level is normal and
eGFR should be > 15 ml/min in order to reduce the risk
of hypocalcemia[169]

e Bisphosphonates: Intravenous zoledronate 5 mg is given
as an infusion over 30-60 min. A single dose of IV zole-
dronate can provide long term skeletal protection and may
be repeated in 2 yrs [170]. Prior to starting IV zoledronate,
it is essential to ensure that serum calcium corrected for
albumin and 25 (OH)D are normal and the eGFR must
be >35 mls/min in order to avoid hypocalcemia. Rapid
infusion of IV zoledronate may result in declines in renal
function and must be avoided [136]. It is also important
to ensure that individuals are well hydrated prior to the
infusion of IV zoledronate. An acute phase reaction with
myalgias, arthralgias, and fever and chills and flu like reac-
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tion may occur post-infusion and may last for a several
days and is best treated with acetaminophen [171]. The
oral bisphosphonate alendronate (70 mg once weekly) and
risedronate (35 mg once weekly) are contraindicated in
the presence of gastroesophageal reflux disease (GERD),
stricture, achalasia, or impaired motility. They are also not
suitable in the presence of malabsorption or prior bowel
surgery. Patients are also required to sit and remain upright
for 30-60 min after the oral bisphosphonate to ensure that
the tablet does not reflux into the esophagus. If patients
are not able to follow the dosing requirements for an oral
bisphosphonate; then, parenteral anti-resorptive therapy
should be considered with IV zoledronate or denosumab.

Fractures may occur in patients who have been on drug
therapy. In these situations, we would recommend a care-
ful review ensuring that a secondary cause of osteopo-
rosis has not been overlooked. Compliance with therapy
should also be evaluated. If the patient was on a bispho-
sphonate, therapy may be switched to an anabolic agent
or denosumab. If the patient was on denosumab then a
switch to romosozumab or the addition of teriparatide
may be considered [172, 173].

Biomarkers are still being evaluated regarding their
applicability in decision making post-fracture and are
currently not recommended.

There is no evidence that osteoporosis drug therapy
will impact wound, or fracture healing and therapy
should be initiated pre-discharge if at all possible. The
options available will also be impacted by financial
resources and provincial formularies.

Follow-up care

Following hip fracture surgery, patients should be followed up
by their primary care provider within two-weeks of discharge
from hospital as well as the orthopedic surgeon as advised.
This timeframe is important as it embodies the fragmented
period in the care transition from acute hospital care to the
community where patients may experience poor satisfaction
with care, unmet healthcare needs, medication discrepancy,
and adverse clinical events [174]. As hip fracture patients may
transition between a variety of healthcare settings (i.e., acute
care, rehabilitation, home care, and long-term care), patients
and families should be provided with standardized education
and support on care transition processes.

Patients who experience a hip fracture are also at high risk of
secondary fracture. In fact, one in three patients who experience
a hip fracture will sustain another fracture within 12 months and
over 50% of patients will experience another fracture within
5 years [175]. Although pharmacologic therapy and fall preven-
tion strategies have been demonstrated to be effective in reduc-
ing the risk of secondary fractures, fall prevention counseling
and osteoporosis treatment rates continue to be low following a
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hip fracture. Fewer than 20% of patients who sustain a fragility
fracture receive pharmacologic treatment in the year follow-
ing a fracture [176]. Therefore, secondary prevention methods
should include treatment and management of osteoporosis and
fall prevention. The National Hip Fracture Tool Kit (available
here: http://boneandjointcanada.com/hip-fracture/) [177] rec-
ommends strategies for fall prevention including:

1) Environment modifications to eliminate fall hazards
(removing carpets, handrails, etc.)

2) Physical activity

3) Beware of medications that increase the risk of falling
(due to dizziness, drowsiness, gait disturbance, etc.)

4) Equipment such as mobility aids and hip protectors

5) Counseling on fear of falling (which can lead to
restricted activity and altered gait that increases the risk
of future falls and injuries). Fear of falling can be evalu-
ated using the Falls Efficacy Scale-International [178]
(FES-I, short or long version)

6) Healthcare provider and staff education on evidence-
based fall prevention (e-learning available through the
Canadian Falls Prevention Curriculum)

Educational resources for patient and family on fall pre-
vention are important for secondary fracture prevention. Edu-
cation and resources are available at Osteoporosis Canada
(https://osteoporosis.ca) [179] and Public Health Agency of
Canada (http://www.phac-aspc.gc.ca/seniors-aines/publicatio
ns/public/injuryblessure/falls-chutes/index-eng.php) [180]

Nutrition

Malnutrition, in particular protein and caloric under-
nutrition, is considered fracture risks by impairing muscle
strength and function, thereby increasing the risk of falling.
Compromised bone strength results in increased bone fragil-
ity and reduced soft tissue protection around the hip [181].

Malnutrition in older hip fracture patients is also associated
with increased complication rates and mortality [182]. In those
with malnutrition, mortality is increased more than two-fold
[183]. Reported prevalence of malnutrition is common and
ranges from 18 to 45% [184] to 85% in hip fracture patients
[185]. Pre-fracture nutritional status also affects rehabilitation
time and level of recovery [186]. Malnutrition (defined by Sub-
jective Global assessment (SGA)) led to lower rehabilitation
efficiency scores and poorer functional outcomes (OR 21.5)
when correcting for all other confounders [186]. The global
nutrition community is advocating for the Global Leadership
Initiative on Malnutrition (GLIM) criteria to be the global
standard of care [187]. The GLIM criteria include both pheno-
typic (weight loss, low body mass index (BMI), and reduced
muscle mass) and etiologic (reduced food intake or assimila-
tion and disease burden/inflammation) assessment criteria.

However, the SGA is felt to be the most validated tool for diag-
nosing malnutrition, with a 2020 study suggesting the GLIM
tool had low sensitivity compared to the SGA [188].

Serum albumin concentration < 3.5 g/l (<35gm/L) was pre-
viously believed to be suggestive of malnutrition but is now
felt to be more a marker of inflammation (along with C-reac-
tive protein or pre-albumin). Hypoalbuminemia is a power-
ful independent risk factor for mortality following a surgical
procedure for geriatric hip fracture [189]. Hypoalbuminemic
patients had higher rates of death (9.94% compared with 5.53%
(adjusted relative risk, 1.52 (95% CI, 1.37 to 1.70); p <0.001))
and increased rates of sepsis, risk for intubation, and length of
stay [189]. Despite this, correction of albumen in hip fracture
patients has not been shown to improve outcomes.

Widespread, prolonged nil-by-mouth fasting (no food or
fluids orally), is common [190], exceeding twice the recom-
mended duration for solids and 4 times the recommended
duration for fasting with clear fluids. Rates of supplemen-
tation remain low, with less than half of patients receiving
snacks or nutritional supplements preoperatively, and only
56% of patients having received a solid meal prior to surgery
in one region of the United Kingdom (UK). This is likely a
common practice in many other regions and countries and
has been reported by other groups [190]. Fasting periods
regularly exceed 14 h, despite recommendation of 6 h for
solid food by the European Society of Anaesthesiology [191],
and 6 to 8 h by the American Society of Anesthesiologists,
depending on the type of solid ingested [192]. This is often
attributed to the common practice of prescribing nil-by-
mouth fasting sting at midnight on the day of surgery [193].
The addition of 1 extra meal a day to hip fracture patients was
shown to halve mortality across six National Health Service
(NHS) trusts in northern England and Scotland [194].

A meta-analysis of pre-operative oral nutrition supple-
ments on post-operative outcomes in geriatric hip fracture
patients showed some lowering of post-operative complica-
tions (OR 0.48), but the studies available for review were
few [195]. In addition, practically speaking, pre-operative
supplementation is seldom realistic with the goal for surgery
being within 24 h of fracture.

Early post-operative nutritional supplement utilization in
malnourished hip fracture patients was associated with sig-
nificantly shorter length of stay (5.8 (6.6) days vs. 7.6 (5.8)
days; p <0.001) [196] but there was no association between
early nutritional supplementation and secondary outcomes,
such as infectious complications, hospital mortality, inten-
sive care unit (ICU) admission, and total hospital cost. How-
ever, early oral nutritional supplementation (protein intake
approximately 70 g/day) reduced the incremental increase
of postoperative IL-6 levels, with less time in bed, and bet-
ter quality of life at 3 months, compared to controls [197].

Combining nutritional supplements and rehabilitation showed
a significant reduction in mortality (RR 0.61, 95% CI 0.39,
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0.93; P=0%) and complications (RR 0.67, 95% CI 0.44, 1.03;
I*=79%) and improved grip strength (mean difference =2.01,
95% C10.81,3.22; I =0%), with the caveat that the quality of the
evidence in this meta-analysis was felt to be low [198].

Higher amounts of protein are recommended in older
subjects, from a recommended daily allowance of 0.8 g /
kg body weight to up to 1.3—-1.5, in situations of stress or
inflammation, where the needs are higher. PROT-AGE
study group [199] recommends 1.0 to 1.2 g protein per kilo-
gram of body weight per day to help older adults maintain
and regain lean body mass and function, > 1.2 g/kg body
weight/day is recommended for older adults who are exer-
cising, and 1.2-1.5 g/kg body weight/day is recommended
for those with chronic disease [199]. Increased protein in
those with baseline CKD remains unanswered [200]. But
plant-based proteins are safer in those with baseline chronic
renal impairment because of their lower bioavailability of
phosphate and lower nonvolatile acid loads [201]. Therefore,
recommendations are for close monitoring of CKD patients
and balancing risks versus benefits in each case.

The effects of nutritional supplements in hip fracture
patients have been evaluated in 2 meta-analyses including dif-
ferent numbers of studies [202, 203]. Medical complications,
wound, respiratory, and urinary infections were significantly
reduced [202] as well as overall unfavorable outcomes includ-
ing both deaths and medical complications [203].

The ESPEN guidelines on clinical nutrition and hydra-
tion in geriatrics [204] recommend routine screening for
malnutrition in order to identify an existing risk early; oral
nutrition including food modification and oral nutritional
supplements, or enteral nutrition where indicated; to avoid
dietary restrictions; to consider all to be at risk of low-intake
dehydration and encourage adequate fluid intake (as meas-
ured by osmolality, 300 mOsm/kg) [204]. They do have rec-
ommendations specifically for post hip fracture and orthope-
dic surgery older adults with hip fracture which state, with
good evidence, the benefit of oral nutritional supplements
post-operatively to improve dietary intake and reduce risk
of complications, regardless of the baseline nutritional state.
Nutrition and hydration interventions have also been shown
to be efficacious in the prevention of delirium.

Recommendations: objective assessment of nutritional
status (e.g., SGA) and serum albumin; avoid unnecessarily
prolonged nil-by-mouth fasting and follow evidence-based
guidelines on fasting and clear-fluid restrictions; early post-
operative nutritional supplementation including adequate
calories and protein 1-1.5 g/kg/day; adequate hydration
(maintaining serum osmolality <300 mOsm/kg).

Patient perspective

Patients emphasize the need to provide easily accessible clear
direction to physicians so that drugs associated with delirium
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and falls are avoided. Early surgical intervention should be
prioritized with attention given to adequate pain control. Eval-
uation of skeletal health is seen as critical with identification
of underlying metabolic bone disorders which may have con-
tributed to the impaired bone strength and fragility fracture.

Summary

Currently, post hip fracture care in Canada is sub-optimal
and a multi-disciplinary approach aimed at optimizing medi-
cal and surgical care as well as rehabilitation post hip frac-
ture is expected to improve health care outcomes. It is also
anticipated that this will lower morbidity and mortality fol-
lowing a hip fracture. Implementation of strategies designed
to achieve the key quality indicators require further educa-
tion and awareness as well as formal evaluation.

Key messages
Preoperative care:

1. Multi-disciplinary care in the preoperative setting allows
for rapid medical optimization and potentially reduces
delays to surgery with prompt management of co-mor-
bidities.

2. For surgical candidates, hip fracture patients should
undergo surgical intervention within 24 h of diagnosis,
and those on pre-injury oral anti-coagulation should
undergo surgical treatment within 48 h of diagnosis. If
surgery is delayed for more than 12 h from the time
of hospital admission, it is recommended that thrombo-
prophylaxis be started pre-operatively.

3. Regional nerve blocks are a safe adjunctive method to
improve pain management in patients with hip fractures,
leading to decreased opioid use, reduced rate and length
of delirium, and decreased length of hospital stay.

Surgical care:

4. Sliding hip screws and cephalomedullary nails are both
acceptable treatment options for stable intertrochanteric
hip fractures, with sliding hip screws being the more
cost-effective implant of choice.

5. Patients with a sub-trochanteric or reverse obliquity
intertrochanteric fracture should be treated surgically
with intramedullary nails to reduce complication rates.
Patients with unstable intertrochanteric fractures who
are higher demand (living independently and/or ambu-
lating without assistive devices) should be treated surgi-
cally with intramedullary nails.
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6. Arthroplasty is preferable over fixation for displaced
femoral neck fractures in the elderly population because
of the high incidence of avascular, nonunion necrosis,
and femoral neck shortening, resulting in the need for
revision surgery and/or limitations in function.

7. Whenever possible, hip fracture patients should be
allowed to bear weight as tolerated after surgery in order
to facilitate early mobilization.

Postoperative care:

8. Individuals who are over 75 years, those with demen-
tia, vision impairment, and dehydration are at high risk
for delirium—avoid physical restraints and psychoac-
tive drugs.

9. Inter-disciplinary orthogeriatric care is recommended
to optimize patient outcomes and care.

10. Rehabilitation is necessary acutely, post-acutely, and
in the community after discharge. It should include
progressive resistance, weight-bearing impact, and
functional balance training.

11. A low trauma hip fracture denotes a high fracture risk
regardless of bone mineral density (BMD) and requires
aggressive medical therapy.

12. Home assessment post-discharge by an occupational/
physical therapist and exercise should be focused on
balance and resistance training.

13. Avoid prolonged nil-by-mouth fasting (no food or
fluids orally). Early post-operative nutritional supple-
ments reduce mortality and morbidity (medical com-
plications, wound, respiratory, and urinary infections),
especially when combined with rehabilitation.

In patients undergoing hip fracture surgery, phar-
macologic thromboprophylaxis is recommended for a
minimum of 10 days and up to 35 days post-opera-
tively.

Osteoporosis management and fracture prevention:

14. Tt is important to initiate pharmacologic therapy for
osteoporosis to prevent fractures both in acute and
long-term care as well as post-discharge.

15. Hip and vertebral fractures confer a very high fracture
risk and require pharmacologic therapy, preferably with
an anabolic agent followed by anti-resorptive therapy.
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