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Abstract

Background: Patients with a neck of femur fracture have a high mortality rate. National outcomes have improved significantly as
the management of this patient group is prioritized. In 2016, however, 4398 (6.7%) patients died within 30 days of admission.
Objective: To investigate whether palliative care could be integrated early in the care plan for high-risk patients. Methods: All
cases of inpatient mortality following neck of femur fracture at North Bristol Major Trauma Centre over a 24-month period were
reviewed. A comprehensive assessment of care was performed from the emergency department until death. All investigations,
interventions, and management decisions were recorded. A consensus decision regarding expected mortality was made for each
case at a multidisciplinary meeting which included surgical, orthogeriatric, nursing, and anesthetic team input. Results: A total of
1033 patients were admitted following a neck of femur fracture. There were 74 inpatient deaths, and 82% were considered
predictable at our multidisciplinary meeting. The mean length of stay was 18 days (range: 0-85, median 14). In 42% of cases,
mortality was considered predictable on admission, and 40% were considered predictable following acute deterioration. These
patients received on average 28 blood tests (range: 4-1 14) and 6.8 X-rays and computed tomographies (range: 2-20). Of this, 66%
received end-of-life care; mean duration 2.3 days (range: 0-17). Conclusions: Mortality rates remain high in a subset of patients.
This study demonstrates that intensive investigation and medical management frequently continues until death, including in
patients with predictably poor outcomes. Early palliative care input has been integrated successfully into patient management in
other specialties. We demonstrate that it is feasible to identify patients with hip fracture who may benefit from this expertise.
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Introduction Palliative care has become recognized as an independent
specialty; the World Health Organization formally defined the
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aim of providing physical, emotional, spiritual, and social sup-
port.® Care provided to both patients with cancer and other
chronic disease leads to positive outcomes.*® Early integration
of palliative care is associated with improved continuity and
coordination of care, greater quality of life, improved symptom
control, and a reduction in health-care costs.** Carers may also
benefit from the additional expertise.” Temel and colleagues
demonstrated a significantly lower rate of depression coupled
with a survival benefit in patients with metastatic small-cell
lung cancer.® Bakitas et al demonstrated improved mood and
quality of life following the integration of a palliative care
program for patients with a variety of cancers.® Patients with
nononcological disease may also benefit from the early inte-
gration; a reduction in symptom burden has been demonstrated
in patients with refractory breathlessness.” In the trauma ICU
environment, care plans and “Do-not-attempt-resuscitation”
orders were initiated earlier, resulting in a reduced length of
stay without an increase in mortality.' Several of the palliative
interventions described in the literature can be delivered by
trained individuals under the supervision of specialist palliative
care physicians.**' This distinction is important when con-
sidering the financial implications of any initiatives.

The aim of this study was to investigate treatment esca-
lation plans and end-of-life management of inpatients with
NOF fractures at a major trauma center. Focus was placed
on the duration of medical therapy, the involvement of pal-
liative care teams, and the timing of end-of-life management
plans. An assessment of the predictability of inpatient mor-
tality was performed.

Method
Study Design

All patients admitted to a major trauma center with an NOF
fracture from January 2015 until December 2016 were
included in this observational study. This included all inpati-
ent falls that resulted in an NOF fracture. All cases of inpa-
tient mortality were highlighted, and each month a
comprehensive review was performed of patient care from
prehospital management until death.

Data Collection

Data were gathered from ambulance charts, emergency
department documentation, hospital notes, anesthetic charts,
bedside documentation and observations, death certificates,
and coroners’ reports. Our pathology and radiology system
was interrogated for all investigations requested during the
inpatient stay.

Management was separated into prehospital, emergency
department, preoperative, surgical, and postoperative care.
Table 1 illustrates the data recorded for each patient. Focus
was placed on the involvement of palliative care, including
ceiling of care decisions and the timing of end-of-life support.
These data were combined with the information submitted by
the Trust to the National Hip Fracture Database.

Table I. Data Collection.

Care Period  Data Collected

Prehospital Current residence, general health, mobility, events
leading to injury, prehospital analgesia

Emergency Time in the emergency department, analgesia, fluid

department  prescription, medical problems identified and

treated, admission ward

Preoperative  ASA Score, preoperative carbohydrate drink,
preoperative orthogeriatric review, anesthetic
reviews on the ward, anesthetic management,
delays, nutritional status, waiting time in theater,
preoperative bloods including hemoglobin and
lactate

Operative Grade of anesthetist, anesthetic type, grade of

surgeon, operation, duration of surgery, time in
recovery, complications, further interventions

Postoperative Arrival time to the ward, initial observations, time to
medical review, time to orthogeriatric review,
postoperative medical problems, actions, outcomes
of actions, postoperative blood results, end-of-life
management, cause of death

Abbreviation: ASA, American Society of Anesthesiologists.

Morbidity and Mortality Meeting

Each patient was discussed at a monthly morbidity and mor-
tality meeting. This was attended by a minimum of 1 consultant
from each of the orthopedic, orthogeriatric, anesthetic, and
emergency department teams, in addition to the lead ward
nurse, junior doctors, and orthogeriatric nurses. The manage-
ment of each patient was reviewed, and an assessment was
made of whether death was anticipated. This was classified
as anticipated following admission, anticipated following acute
medical deterioration, and not anticipated.

Data Analysis

All data were anonymized and placed on a secure trust data-
base. Means, medians, and standard deviations were calculated
for numerical data. The > test was performed on nonpara-
metric categorical data. An unpaired Student ¢ test was used
to compare the abbreviated mental test score (AMTS) score
between the 2 groups.'' The length of time prior to death that
patients were placed on end-of-life care was recorded. A Not-
tingham Hip Fracture Score (NHFS) was calculated retrospec-
tively for all patients.'?

Results
Patient Admissions With an NOF Fracture

A total of 1033 patients received management for an NOF
fracture during the study period. Of this, 60% were intracap-
sular fractures. Twelve patients presented following falls in
hospital. There were 74 inpatient deaths across the 24 months.
Six of these patients did not receive an operation, as they were
considered to be too unwell. Patients in the mortality group
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Table 2. Comparison Between the Mortality Group and All Patients
Admitted With a NOF Fracture.

Patient characteristics All Patients Mortality Group
% female 70% 58%

Mean age 83 (61-105) 86 (68-101)
Mean AMTS on admission 7.4 (0-10) 4.9 (0-10)

% from nursing/residential home 18% 31%

ASA Score 3 or more 72% 88%
Delay >36 hours until surgery 18% 15%
Mobilized the day following surgery 77% 70%

Abbreviations: AMTS, abbreviated mental test score; ASA, American Society of
Anesthesiologists; NOF, neck of femur.

Table 3. Postoperative Medical Problems.

Acute kidney injury 32% Fast AF 1%
Delirium/agitation 23% Anemia (Hb < 80 g/dL) 20%
Respiratory tract infection 50% Hypotension 24%
Electrolyte abnormalities  22% Congestive heart failure 16%

and pulmonary oedema

Abbreviations: AF, atrial fibrillation; Hb, hemoglobin.

were more likely to be male (P = .017) with a lower AMTS on
admission (P < .0001), illustrated in Table 2. Patients who died
in hospital had on average a higher American Society of
Anesthesiologists (ASA) grade (P < .0001) and were more
likely to be admitted from a residential home (P < .0001).

Mortality Group

In the mortality group, the mean preoperative hemoglobin was
114.4 g/L (range: 78-185). Patients spent on average 4.7 hours
in the Emergency Department (range: 2-9), and the mean dura-
tion of surgery was 1.7 hours (range: 0.8-3.75). The primary
surgeon was a registrar in 61% of patients, a consultant in 16%,
and a junior trainee in 23%. These trainees are at least 1 year
following medical school but not yet on an orthopedic training
program. Patients commonly had multiple postoperative med-
ical issues (Table 3).

During admission, patients received on average 28 blood
tests (range: 4-114, median 22), 6 X-rays (range: 2-16, median
5), and 1 computed tomography (CT) scan (range: 0-7, median
0). Patients were managed on end-of-life care plans for a mean
of 2.3 days (range: 0-17 days, median 1 day). In 25 patients, full
medical management was continued on the ward up until death.
Two patients received cardiopulmonary resuscitation. The
mean time from admission until death was 18 days (range:
1-85, median 12 days) as shown in Figure 1.

A retrospective NHFS was calculated. The mean 30-day
mortality risk on admission was 13% (range: 4.4%-45%, med-
ian 11%). Figure 2 demonstrates the number of patients who
received end-of-life care relative to their NHFS on admission.

A respiratory tract infection was the primary cause of death
in 34 cases. In 6 patients, the cause of death was acute cardiac
ischemia and pulmonary embolism in 3 cases. Following case

discussion at our departmental multidisciplinary team (MDT)
meeting, death was considered predictable in 82% of patients
and in 43% of death was deemed predictable on admission.

Discussion

This study demonstrates that end-of-life care is initiated for a
mean duration of 2.3 days, prior to death in patients with an
NOF fracture. In 34% of patients, medical management and
ward-based interventions were continued until death. Our
MDT assessment revealed that in many cases, inpatient mor-
tality may have been predictable on or shortly after admission.
Despite this, patients received up to 114 blood tests and
between 2 and 16 X-rays and CT scans. This may cause both
significant distress to patients and have substantial financial
implications without positively affecting outcome.

The expectation that surgery will “fix” the problem and
improve patients’ outcomes can make discussions surrounding
prognosis difficult.'® Furthermore, work performed in a surgi-
cal intensive care unit demonstrated wide variation in the satis-
faction of nurses, surgeons, and physicians with
communication related to prognosis.

Medical interventions may be continued until the late stages
in certain conditions. Mitchell and colleagues compared the
management decisions for 2492 nursing home patients with
advanced dementia to those with terminal cancer.!* Of this,
1.1% of patients with advanced dementia were predicted to die
within 6 months; however, the proportion reached 71%. These
patients were more likely to die with a feeding tube compared
to those with terminal cancer (25% vs 5.2%), they were more
likely to undergo laboratory tests (49.2% vs 32.3%) and receive
intravenous therapy (10.1% vs 7.1%). In patients with severe
Alzheimer disease and a fever, thorough investigation and anti-
biotic therapy may not result in improved outcomes compared
to symptom management only. Fabiszewski et al demonstrated
no difference in survival between those who received a series
of laboratory tests and imaging followed by targeted antibiotic
therapy (n = 37) compared to symptom management and inten-
sive nursing care only (n = 38).'> However, in less severe
cases, antibiotics provided a significant survival benefit.

The evidence to support more timely involvement of pallia-
tive care teams is increasing; however, there are several bar-
riers that must be overcome. The provision of care has
traditionally been considered as 2 independent entities along
a spectrum where life-prolonging therapy is prioritized, until
the initiation of care to optimize comfort and minimize suffer-
ing.'® Student exposure to palliative interventions during med-
ical school is limited, and many clinicians believe it represents
end-of-life support, focused on symptom control, following the
cessation of active treatment.'”'® Clinicians may be reluctant
to recommend palliative care input while active care is ongoing
due to concerns about reducing hope or increasing fear.'**
According to the National Institute of Clinical Excellence
(NICE), palliative care is “the active holistic care of patients
with advanced, progressive illness ... many aspects of pallia-
tive care are also applicable earlier in the course of the illness in
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Figure 1. Number of days from admission until death.
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Figure 2. Proportion of patients receiving end-of-life care, relative to
their predicted mortality on admission.

conjunction with other treatments.”' Dalal and colleagues
demonstrated an increase in palliative care referrals following
a change in the name from “palliative” to “supportive” care,
and a “supportive care model” has been proposed to encourage
a more holistic approach to frail older patients.”*** In the con-
text of patients with cancer, NICE considers supportive care to
represent an “umbrella term” for the broad variety of resources
and care required.”’

The current 1 year net survival for men of stage 2 lung
cancer is 72.7%.%* Even with the significant improvements in
hip fracture care, 1 year survival rates remain between 70% and
80% and are comparable to early stages of lung cancer where
palliative care programs are well established.'** The NICE
guidelines recommend early surgery and prompt mobilization;
however, end-of-life management is not implicitly included.*®
We were unable to find evidence of targeted palliative care
plans for patients with NOF fracture in the literature.

Determining an accurate prognosis can be particularly dif-
ficult in nonmalignant disease.* This can lead to reduced invol-
vement of palliative care teams, despite high symptom
burdens.?® Chronic conditions such as heart failure and chronic
obstructive pulmonary disease often result in acute exacerba-
tions on a background of chronic decline.'®'? In contrast,
patients with Parkinson disease may face a slow deterioration
without a clear trigger for palliative intervention.?” Trauma in
older patients is particularly challenging due to the abrupt step-
down in function.® On admission, patients and their relatives
are provided with large volumes of information in a short
period of time, prior to early surgery. On an acute trauma ward,
palliative care discussions may not be prioritized, and junior
medical staff may lack the confidence and education to conduct
these independently.

Although risk stratification scores exist, patients admitted
with an NOF fracture frequently have unpredictable outcomes
due to the medical complexity typically seen in this population.
The retrospective NHFS performed on our study group revealed
a mean 30-day mortality risk of 13%. Encouragingly, in this
study, patients with the highest NHFS did receive end-of-life
care. Marufu and colleagues performed a systematic review of
perioperative risk scoring models to predict morbidity and mor-
tality in patients with fragility hip fractures.?’ Twenty-five scor-
ing systems were identified, 4 of which had been validated
outside the original institution. More recently, McGreevy et al
demonstrated the “Palliative Performance Scale” is a useful pre-
dictor of mortality and poor functional outcome in elderly
trauma patients.’® Prediction models may also focus on the risk
of in-hospital mortality only.*" In our study, the mortality group
were more likely to be male, admitted from institutional care,
with a lower AMTS and a higher ASA grade.

Given the high number of prognostic scoring systems cur-
rently available, our aim is to highlight the importance of
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suitable planning for end-of-life care by applying the available
systems to prevent patients receiving unnecessary investiga-
tions and interventions. Resources are limited and a routine
review of all patients with a fragility hip fracture by a palliative
care physician may be unrealistic. To maximize patient benefit
within the current resource constraints, palliative care could be
integrated on admission in 1 of 2 ways. Patients deemed to be
higher risk using one or more prediction tools, such as the
externally validated NHFS or the Palliative Performance Scale,
could be selected for further palliative assessment.'*** Alter-
natively, several studies have described interventions initiated
in all patients at the time of admission or diagnosis.**'® This
may include a routine patient and family discussion around the
goals of care, likely prognosis, and patient preferences.'® Inter-
ventions could occur before or after surgery depending on sev-
eral factors including the patient’s acute condition, the time
available prior to surgery, the time of admission, and the pres-
ence of family members.

Should surgery be performed in very high-risk patients that
are not expected to survive their hospital admission? Limited
work exists in this area. A recent systematic review demon-
strated very few studies comparing operative and nonoperative
management.>® The available work focuses on mortality and
not quality of life or health-care costs. Six patients in our mor-
tality group did not receive a procedure following a consensus
decision from the MDT. Due to their medical condition on
admission, they were considered to have a very low chance
of surviving surgery and received symptom management only.

Further work is necessary to explore the opinions of patients
and members of the MDT regarding early palliative care inter-
ventions in patients with fragility hip fractures, to aid design of
the most appropriate interventions.

Limitations

This work was carried out in a single hospital, and patient
populations in other regions may vary; however, this regional
major trauma center has an established orthogeriatric team and
over 500 annual admissions for patients with an NOF fracture.
The work is retrospective, and so informal care discussions
with patients and their relatives may not be included; however,
clinicians are encouraged to document all care escalation deci-
sions and a comprehensive review of patient documentation
followed by a multidisciplinary discussion has been carried out.
These discussions were performed after death, and so potential
bias is substantial; however, they highlight that patients may
demonstrate several predictors of deterioration.

Conclusion

Over one-third of patients with NOF fracture in this study
received full active medical care until death despite clear, early
indicators that they were unlikely to survive the current inpa-
tient episode. End-of-life care planning was frequently delayed
until death was imminent, and patients received large numbers
of investigations. Admission to hospital with an NOF fracture

continues to be associated with high mortality rates, and
although palliative care programs have been successfully inte-
grated into the management of a broad range of conditions with
demonstrated efficacy, they do not appear to have been con-
sidered for hip fractures. Early palliative care involvement may
improve quality of life and reduce the frequency of interven-
tions and acute hospital stay for the frailest patients.
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