ORIGINAL ARTICLE

Short-term Outcomes of Patients with
Fragility Hip Fractures Infected with SARS-CoV-2
Managed in a COVID-19 Referral Hospital
with an Orthogeriatric Team

Irewin A. Tabu, MD*? and Kiko A. Cortez, MD!

'Department of Orthopedics, Philippine General Hospital, University of the Philippines Manila
’Institute on Aging, National Institutes of Health, University of the Philippines Manila

ABSTRACT

Objectives. Presence of COVID-19 infection in patients with acute fragility hip fracture complicates the decision-
making process in the management of these patients. This study aims to describe outcomes of patients with coexisting
fragility hip fracture and COVID-19 infection who underwent surgery.

Methods. In this retrospective study, the patient database of a university hospital designated as a COVID-19 referral
center with an orthogeriatric team was reviewed to determine the mortality and morbidity rates, and short-term
functional outcomes of patients with coexisting COVID-19 and acute fragility hip fracture who underwent surgery.

Results. A total of 18 patients were admitted with COVID-19 infection and acute fragility hip fracture - 12 had
surgery. Mean injury-to-admission and admission-to-surgery intervals were 6.5 and 4.8 days, respectively. Most
patients (91.7%) had an incidental finding of SARS-CoV-2 infection. Mean ASA score was 2.9. Arthroplasty was
done in all patients with a mean operative time of 155.8 minutes and an average blood loss of 366.7 mL. Thirty-day
mortality and morbidity rates were 16.7% and 33.3%, respectively. Mean EuroQoL overall health score was 79.3.

Conclusion. A multidisciplinary team approach is recommended to expedite timely surgery prior to the onset of
clinical deterioration. Asymptomatic and mildly symptomatic patients with acute fragility hip fracture are candidates
for urgent surgical intervention even in the presence of COVID-19 infection.
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INTRODUCTION

Fragility hip fractures present as a significant cause of
morbidity, mortality, and financial burden in the elderly
population.” Delay in management has been associated with
poorer outcomes* and a higher economic impact™®. Hence,
prompt admission and timely surgery is the gold standard in
the treatment of fragility hip fractures.*”*

However, barriers to access to healthcare are common
in low- to middle-income countries due to poor healthcare-
seeking behavior, suboptimal logistics, and problems with
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a significant increase in the time from injury to hospital arrival
of patients with traumatic hip fractures when compared to
the pre-pandemic era.’® Even though there was a marked
decrease in emergency room admissions during the pandemic,
the influx of patients with fragility hip fractures remained
unchanged.!21415

Several authors have reported the negative effect of the
COVID-19 pandemic to the overall outcomes of patients
with fragility hip fractures attributed to medical complications
and socioeconomic impact of both diseases.’*® Kumar et al.
coined this phenomenon as a “pandemic within a pandemic”
to highlight the burden of the coexistence of the fragility hip
fractures and COVID-19 infection.®

Given the challenges posed by the COVID-19 pandemic
to the healthcare system globally, established pathways for
patient care, such as the orthogeriatric team and fracture
liaison service, played an important role in the continuity of
health service delivery to elderly patients.'>"

In the University of the Philippines - Philippine
General Hospital (UP-PGH) — the first hospital designated
as a COVID-19 referral center in the Philippines — the
Orthogeriatric Multidisciplinary Fracture Management
Model and Fracture Liaison Service (UPMOMMA-FLS)
continued to function as a multi-specialty service to provide
care for patients with fragility hip fractures. It was composed
of orthopedic surgeons, anesthesiologists, geriatricians,
internists, and physiatrists from the respective departments
of the hospital.?

Presently, decision making in surgical intervention
in patients with co-existing acute fragility hip fracture
and COVID-19 infection is compounded by the negative
effect of SARS-CoV-2 infection in the overall outcomes of
operative patients, with surgeons recommending completion
of isolation prior to operative procedure. However, delay
in the management of patients with acute fragility hip
fracture also leads to deleterious results. This study aims to
describe the outcomes of patients with fragility hip fractures
and COVID-19 infection managed by a multidisciplinary
team approach to aid in the decision making on surgical
intervention for patients with co-existing diseases. To the
authors’ knowledge, no local study has been published to
document the short-term results of patients with co-existing
diseases who underwent surgical intervention.

MATERIALS AND METHODS

Objectives

'This is a retrospective study designed to determine short-
term outcomes in terms of morbidity and mortality rates and
functional status of patients with coexisting acute fragility
hip fractures and COVID-19 infection who underwent
surgical intervention.

'The secondary objectives of this study are as follows:
1. Describe the preoperative characteristics of patients; and

2. Describe the hospitalization details of patients in terms
of timing of admission, surgery, and discharge

Study Population
Patients with coexisting acute fragility hip fracture and

COVID-19 infection under the UPMOMMA-FLS who

underwent surgical intervention were included in this study.

Specifically, the inclusion criteria are as follows:

1. Age 2 60 years old;

2. Diagnosed with acute fragility hip fracture;

3. Days-to-hospitalization interval < 28 days;

4. Preoperative COVID-19 infection confirmed with RT-
PCR test during admission;

5. Underwent surgical intervention with either joint
replacement or internal fixation; and

6. Has a 30-day follow-up data

The exclusion criteria are as follows:
1. Fragility fracture elsewhere in the body; and
2. Pathologic fractures.

Methods

All patients who satisfied the inclusion criteria were
included in this study. Demographic details, preoperative
parameters, and hospitalization information were obtained
from the patient database of the UPMOMMA-FLS. Thirty-
day morbidity and mortality rates were extracted from the
monitoring sheet of the same patient database. Functional
status at latest follow-up was recorded using the self-
administered EuroQoLL EQ-5D (see Appendix — Filipino
version obtained from the authors of the questionnaire),
which was also documented in the UPMOMMA-FLS
patient database.

Statistical Analysis

Total population sampling was employed to include
all patients who satisfied the inclusion criteria. Descriptive
statistics such as mean, frequencies, and percentages were
obtained for the various preoperative, intraoperative, and
postoperative parameters measured in this study.

RESULTS

Patient Profile

A total of 18 patients with a mean age of 75.8 (+8.8; range:
62-92) years old diagnosed with coexisting acute fragility
hip fracture and preoperative COVID-19 infection were
admitted in our institution. Twelve (12) patients underwent
surgery. Mean injury-to-admission and admission-to-
surgery intervals were 6.5 and 4.8 days, respectively. Mean
injury-to-surgery interval was 11.3 days and mean length
of hospitalization was 12.4 days. Patient population had a
COVID-19 vaccination rate of 83.3%. Patient profile is

summarized in Table 1.
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Table 1. Patient Profile

Value

Demographic Information

Mean age (SD; range) 75.8 (8.8; 62-92)
Sex
Male 1
Female 11

Mean (SD) / Range

Hospitalization Information

Injury-to-admission (days) 6.5(3.8)/1-12
Admission-to-surgery (days) 4.8(2.7)/ 2-10
Injury-to-surgery (days) 11.3(5.0) / (4-21)
Length of stay (days) 12.4(2.9) / (9-17)
Frequency  Percentage (%)
Fracture Classification
Transcervical 6 50
Pertrochanteric 6 50
Subcapital 0 _
Vaccination Status
Complete 10 83.3
Incomplete 0 —
Unvaccinated 2 —

Preoperative Profile

Most patients (91.7%) were asymptomatic and had
only incidental finding of COVID-19 infection on routine
RT-PCR test. Only 1 patient required supplemental oxygen
through a nasal cannula. Majority of patients (58.3%) had
stable comorbidities while four patients had uncontrolled
comorbidities and one patient with no comorbidity. Nine
patients had normal chest radiographs and in three patients,
pneumonia was considered. Non-specific changes in the
electrocardiography were the most common finding (50%).
Mean ASA score and preoperative hemoglobin was 2.9 and
111.3 g/L, respectively (Table 2).

Operative Information

All patients underwent arthroplasty with cemented
components. Partial hip arthroplasty was done in 11 patients
and total hip arthroplasty was done in one patient. Methods
of anesthesia used were regional (n=8), general (n=1), and
combined regional with peripheral nerve block (n=3). Mean
operative time was 155.8 minutes with a mean blood loss of
366.7 mL. Operative information is summarized in Table 3.

30-day Morbidity and Mortality Rates

Four patients developed complications. Thirty-day
morbidity rate was 33.3%. This included surgical site infection
(n=1), hospital-acquired pneumonia (n=3), unexpected
ventilation (n=2), and myocardial infarction (n=1) (Table 4).

Two patients died within the 30 days from surgery
due to septic shock from hospital-acquired pneumonia and
cardiogenic shock from myocardial infarction. Mortality rate
was 16.7% with a mean time-to-death of 20.5 days (Table 4).

Table 2. Preoperative Profile of Patients

Parameters Frequency Percentage (%)

Symptom on admission

None 11 91.7

Mild 1 8.3

Moderate 0 -

Severe 0 -
Preoperative oxygen support

Room air 11 91.7

Supplemental oxygen 1 8.3

Noninvasive ventilation 0 -

Mechanical ventilation 0 -
Comorbidities

None 1 8.3

Stable 7 58.3

Uncontrolled 4 33.3
Preoperative chest radiograph

Normal 9 75

Pneumonia considered 3 25
Electrocardiography

Normal 5 41.7

Non-specific 6 50

Abnormal 1 8.3
ASA score

| 0 0

1] 3 25

1! 7 58.3

\Y, 2 16.7

\% 0 —
Mean preoperative hemoglobin 111.3 g/L
Table 3. Operative Information

Frequency  Percentage (%)

Surgery

Partial hip arthroplasty 11 91.7

Total hip arthroplasty 1 8.3
Anesthesia

General 1 8.3

Regional 8 66.7

Peripheral 0 —

Combined 3 25
Mean operative time (minutes) 155.8
Mean blood loss (mL) 366.7

Table 4. 30-day Morbidity and Mortality Rates

Frequency  Percentage (%)

Complications

Hospital-acquired pneumonia 3 25

Unexpected ventilation 2 16.7

Myocardial infarction 1 8.3

Surgical site infection 1 8.3
30-day morbidity 4 33.3
Causes of death

Septic shock 1 8.3

Cardiogenic shock 1 8.3
30-day mortality 2 16.7
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Table 5. Mean EuroQol-EQ-5D
Self-Care
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Overall Health
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Functional Outcomes

All alive patients (n=10) were able to follow-up at the
outpatient clinic with a mean follow-up period of 3.4 months.
Mean EuroQoL. Overall Health score was 79.3. Each mean
dimension score of the EuroQoL-EQ-5D is summarized
in Table 5.

DISCUSSION

Elderly patients are at a higher risk for complications of
COVID-19 pneumonia due to the susceptibility of this age
group to various comorbidities.”’ Furthermore, perioperative
presence of COVID-19 infection in patients with acute
fragility hip fractures is associated with higher morbidity
and mortality rates.’®'” A systematic review was able to
document a 30-day mortality rate of patients with co-existing
COVID-19 and fragility hip fracture at 34.7%, which was
significantly higher than their non-COVID counterparts,
as well as when compared to the pre-pandemic era. The
authors also reported higher rate of infection, acute renal
failure, myocardial infarction, and acute respiratory failure in
COVID-19 positive patients.

In this retrospective study, the 30-day morbidity and
mortality rates of patients with coexisting acute fragility hip
fracture and COVID-19 infection who underwent surgical
intervention were 33.3% and 16.7%, respectively. Three
patients developed hospital-acquired pneumonia with two
of them subsequently put on mechanical ventilation and
eventually expired. Septic shock was the cause of death in
one patient and cardiogenic shock on the other patient. The
first patient who expired had no known comorbidities but had
an abnormal electrocardiography on admission. The second
patient had uncontrolled diabetes mellitus and non-specific
findings on ECG. Both patients had normal preoperative
chest radiographs and unremarkable intraoperative course.
Other complication reported in this study were surgical site
infection treated with oral antibiotics and wound care.

In comparison to the pre-pandemic data based on the
UPMOMMA-FLS database, the 30-day mortality rate
of patients with coexisting COVID-19 infection showed a

higher trend (16.7% vs. 9.8%). However, the higher number
reported in current study may be due to a smaller patient
population.

In an unpublished multicenter data in the Philippines,
the most common reasons for delay in hospital admission
are fear of contracting the COVID-19 virus and logistical
issues due to the imposed lockdowns.?® This added to the
preexisting problems in operating theater availability, staff
shortage, and lack of funds for implants causing delay from
admission to the actual surgery.>!°

These factors, combined with the general perception
of the public towards the pandemic, have caused delays
in hospital consultation.’ It has been reported by several
authors that delayed management of these patients led to
development of secondary complications (e.g., pneumonia,
ulcers, malnutrition, etc.) and death.*”*

Based on our patient database, there was still a significant
delay in admission of patients with acute fragility hip
fractures with a documented mean injury-to-hospitalization
and admission-to-surgery intervals of 6.5 and 4.8 days,
respectively. Consequently, our mean injury-to-surgery
interval was 11.3 days, which is almost six times the golden
period recommended by the American College of Surgeons.”
Nonetheless, these numbers were greatly improved from the
data prior to the adaptation of the Orthogeriatric Multi-
disciplinary Fracture Management Model and Fracture
Liaison Service in our institution.?

Although some authors recommended that surgery in
patients who contracted COVID-19 should be delayed for 7
weeks as they are at a higher risk of developing postoperative
morbidity and mortality,** the American Academy of
Orthopaedic Surgeons classified acute fragility hip fracture
as an “urgent-only” case needing immediate surgery as the
benefits of early mobilization outweighs the risks associated
with surgery.® This is supported by various studies that
early intervention prevents development of secondary
complications and results to better overall outcomes*”® and
has been the gold standard in the management of patients
with fragility fractures as recommended by various clinical
practice guidelines adapted globally.?
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Geriatric patient with acute fragility hip fracture
and positive COVID-19 RT-PCR swab

v

ORTHOPEDICS RESIDENT
activates
ORTHOGERIATRIC TEAM &
FRACTURE LIAISON SERVICE

I

[ [

[ |

MODERATE
A ,]“ltLD . T — ) +S}fl\'ERE ) . In(tl’ul:’I:'IfAL
SympnEtE e (4) Comorbidities {1 usinonts fuibata
¢ No comorbidities e ()Fever * Oxygen-requiring * High-flow nasal
: cannula
* Room air
SURGERY c ¢ ki Familv i » MEDICAL
(Within 48 hours) onsen amuy counseling STABILIZATION

Figure 1. Clinical pathway for geriatric patients with acute hip fractures and COVID-19.

In this study, all patients who underwent surgery were
only asymptomatic or mildly symptomatic patients. On the
other hand, all patients who presented with severe symptoms
on admission were not cleared for surgery. Five out of six
patients with severe symptoms eventually expired within
seven days from admission. Comparing the surgical versus
the nonsurgical group, there was a significant difference in
the mortality and morbidity rates between the two groups
(morbidity rate: 33.3% vs. 100%, p=0.0091; mortality rate:
16.7% vs. 83.3%, p=0.0079). Although the difference in
injury-to-admission between the surgical and nonsurgical
groups was not significant (6.5 days vs. 8.7 days, p=0.3610),
the former showed a relatively earlier hospitalization. This
emphasized the importance of prompt admission and
intervention prior to the onset of clinical deterioration.

Even though the time-motion statistics reported in our
institution was subpar compared to western data, we were
still able to report low morbidity and mortality rates and
good functional outcomes. Nonetheless, overall awareness
on fragility fractures and urgency to intervene should be
promoted in the Philippines.

Joint replacement surgery was done in all patients
due to the lack of intraoperative fluoroscopic imaging in
the COVID-19 operating room complex. This limitation
influenced surgeons to defer internal fixation even if the
fracture configuration was amenable to an internal fixation
device.

Majority of patients who underwent surgical inter-
vention had full vaccination. On the other hand, all patients
who were deemed unstable for surgery had no vaccination.
In terms of survival of all patients with acute fragility

fracture and COVID-19 infection (n=18), fully vaccinated
and unvaccinated patients had a mortality rate of 10% and
75%, respectively, which showed statistical significance
(p=0.00494). This emphasized the importance of vaccination
in the overall outcomes of COVID-19 patients. Unfortunately,
the specific strain of COVID-19 was not known in all
patients since this information was not readily available in
our institution.

We modified the pathway reported by Reyes et al.?
to accommodate the COVID-19 classification of patients
based on the patients’ clinical status, which was the main
factor considered in determining suitability of patients to
surgical intervention (Figure 1).

This study also highlighted the importance of a multi-
disciplinary team approach to patients with coexisting
acute fragility hip fracture and COVID-19 infection. The
orthogeriatric pathway of care plays a significant role during
the pandemic for patients with acute fragility hip fractures
and afflicted with COVID-19 infection.?”?® The fracture
liaison service (FLS) has been proven as a clinical- and cost-
effective tool in the continued management of these patients
post hospital discharge.”” Prompt admission and surgical
intervention should be carried out as soon as patients
are physiologically optimized and prior to development
of secondary complications which may complicate the
contemplated surgical procedure.”

In summary, our study documented low morbidity and
mortality rates as compared to previously reported figures in
the literature. Even with delays in hospital presentation and
surgical intervention due to logistical factors, our patients
showed improved functional outcomes at short-term follow-
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up. Nonetheless, certain measures should be implemented to
facilitate prompt admission and surgery in patients with acute
fragility hip fractures and COVID-19 infection.

'The decision making to perform surgery on patients with
acute fragility hip fracture is compounded by the presence
of COVID-19 infection, with some authors recommending
delay in surgical intervention.”* However, doing so may
put patients at risk for developing secondary complications
due to prolonged immobilization.*”® Managing patients
with coexisting acute fragility hip fracture and COVID-19
infection is challenging®® and a shared decision making
process should be employed between physicians and family
members to manage expectations and select the appropriate
treatment intervention.?’

CONCLUSION

Surgical intervention in patients with coexisting acute
fragility hip fracture and COVID-19 infection should be
carried out prior to onset of pulmonary symptoms and medical
complications. Asymptomatic and mildly symptomatic
patients are candidates for urgent surgical intervention even
in the presence of COVID-19 infection. A multidisciplinary
orthogeriatric team approach should be employed to expedite
timely surgical intervention prior to the development of
secondary complications and clinical deterioration, as well
as to achieve the best outcomes in patients with coexisting
asymptomatic and mild COVID-19 infection and acute
fragility hip fracture.
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Sa ilalim ng bawat paksa, paki-tsek ang ISANG kahon na pinakamagandang maglala-

rawan sa iyong kalusugan sa ARAW NA ITO.

PAGGALAW O PAGKILOS

Wala akong problema sa paglalakad-lakad

May bahagya akong mga problema sa paglalakad-lakad
Medyo may mga problema ako sa paglalakad-lakad
May mga matindi akong problema sa paglalakad-lakad
Hindi ako nakakapaglakad-lakad

PANGANGALAGA SA SARILI

Wala akong problema sa paliligo o pagsusuot ng damit

May mga bahagya akong problema sa paliligo o pagsusuot ng damit

Medyo may mga problema ako sa paliligo o pagsusuot ng damit

May mga matitindi akong problema sa paliligo o pagsusuot ng damit

Hindi ko kaya ang paliligo o pagsusuot ng damit

MGA KARANIWANG GAWAIN (halimbawa: mga aktibidad sa trabaho, pag-aaral,
gawain sa bahay, pamilya o libangan)

Wala akong problema sa paggawa ng aking mga karaniwang gawain

May mga bahagya akong problema sa paggawa ng aking mga karaniwang
gawain

Medyo may mga problema ako sa paggawa ng aking mga karaniwang gawain
May matitindi akong mga problema sa paggawa ng aking mga karaniwang
gawain

Hindi ko kayang gawin ang aking mga karaniwang gawain

PISIKAL NA SAKIT O KIROT / PAGIGING DI-KOMPORTABLE

Wala akong nararamdamang pisikal na sakit o kirot o pagiging di-komportable
May nararamdaman akong bahagyang pisikal na sakit o kirot o pagiging
di-komportable

Medyo may nararamdaman akong sakit o kirot o pagiging di-komportable
May nararamdaman akong matinding sakit o kirot o pagiging di-komportable
May nararamdaman akong labis na sakit o kirot o pagiging di-komportable
PAGKABAHALA / PAGKALUMBAY

Hindi ako nababahala o nalulumbay

Ako ay bahagyang nababahala o nalulumbay
Ako ay medyo nababahala o nalulumbay
Ako ay masyadong nababahala o nalulumbay
Ako ay labis na nababahala o nalulumbay

ANG IYONG KALUSUGAN SAARAWNAITO=[ |

e Gusto naming malaman kung gaano kabuti o kasama
ang iyong kalusugan sa ARAW NA [TO.

e Ang iskalang ito ay nalagyan ng numero simula
0 hanggang 100.

Ang 100 ay nangangahulugan ng pinakamabuting
kalusugan na iyong maiisip. Ang O ay nangangahulu-
gan ng pinakamasamang kalusugan na iyong maiisip.

Oooooano
L]

e Markahan ng X ang iskala upang ipakita ang
katayuan ng iyong kalusugan sa ARAW NA ITO.

e Ngayon, pakisulat sa kahon sa ibaba ang numerong
iyong minarkahan sa iskala.

Oooooano

Pinakamabuting kalusugan na
kayang maabot ng isipan mo

oo

ooano

Oooooano

Pinakamasamang kalusugan na
kayang maabot ng isipan mo
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