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Abstract Objective We are doing a study on patients admitted with hip fractures to determine
the impact of COVID-19 on a vulnerable patients group in the United Kingdom. This will
help us in making informed decisions about restarting elective surgical services and
expanding trauma surgical services. The objectives of the study are: 1) to find the
incidence of COVID-19 in patients admitted with hip fractures; 2) To find the 30-day
mortality in patients operated with hip fractures; 3) To find the 30-day mortality of
patients with hip fracture and COVID 19; and 4) to compare this data with themortality
in hip fractures in previous years.
Methods This is a single-center, observational, retrospective, cohort study involving 65
patients who were admitted in our trust with hip fractures. Besides epidemiological data,
patient records were followed-up for 14 days to look for COVID positive polymerase chain
reaction (PCR) swabs, andthepatient recordswere followed-up for30days to look formortality.
Results A total of 64% of the patients had no significant comorbidity. The incidence of
hospital-acquired COVID-19 infections in our trust was 9%. Overall, the 30-day
mortality was of 15%. Mortality was much higher in COVID positive patients (40%)
and in patients with “very high risk” (63%) operated during this period.
Conclusion It should be safe to start elective surgery in patients with low, moderate
and high risk without an appreciable rise in mortality. We will need more data to
understand the impact of COVID-19 on very high risk patients.

� The present study was developed at Ealing Hospital, London, UK.
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Introduction

In December 2019, a Corona virus pandemic began in
Wuhan, China, and over the comingmonths it quickly spread
to most of the world.1 This pandemic was named “Coronavi-
rus disease 2019” or “COVID-19” and, more precisely, it was
named “severe acute respiratory syndrome - Coronavirus 2”
or “SARS-CoV-2”.2

The first confirmed cases of Coronavirus in the United
Kingdom were detected on January 29, 2020.3 On March 11,
2020, the World Health Organization (WHO) declared the
disease a pandemic.4 On March 23, 2020, the UK was put
under lockdown.5 At that time, there were 6.650 confirmed
cases and 335 deaths. (►Fig. 1) In the UK, the peak/plateau of
the disease was reached in April (►Fig. 2).6

During lockdown, most hospitals in the UK stopped all
elective surgeries to protect the patients (many of whom are
old and have multiple comorbidities) from contracting the
disease in hospital. This enabled them to also free resources
in preparation for the sudden and overwhelming surge of
COVID-19 patients. However, emergency and trauma surger-
ies continued. This was facilitated by staff deployment and
modification of service areas.7 The cessation of elective
surgery in the UK has led to a massive backlog for the
patients awaiting operations.8

The British Orthopaedic Association (BOA) published
guidelines regarding restarting nonurgent trauma and or-

thopaedic care on May 15, 2020.9 In this publication, they
mention a study Lei et al. published from Wuhan in 2020 of
34 patients who underwent elective surgery and developed
COVID-19 symptoms in the postoperative period.10. This
study showed a mortality of 20.5%. For ‘category 3′ proce-
dures like total hip replacement, this study reported an
intensive care unit (ICU) admission rate of 65% and a death
rate of 35%.

These figures are concerning. This has made it necessary
to do a study in the UK to determine the impact of COVID-19
on this vulnerable patient group undergoing surgery. This
would help us make informed decisions about restarting
elective surgical services and expand trauma theater
services.

For the present study, we chose patients who underwent
surgery during this period due to hip fractures, and we
studied their outcomes. Patients with hip fractures are a
vulnerable group due to age and the usual presence of
multiple comorbidities, and this vulnerability has increased
during this pandemic.11

Around 76.000 hip fractures occur among a population of
66.46million UK residents every year (� 115 per 100.000 per
year).12 Hip fractures are common in patients who often
already suffer medical comorbidities,13 and the mortality
rate is high in hip fractures evenwithout COVID-19 infection.
In the UK, proximal femoral fractures are associated with a
6.2% mortality rate in the first 30 days,14 and with a 22%
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Resumo Objetivo Estamos fazendo um estudo em pacientes internados com fraturas de
quadril para determinar o impacto da COVID-19 no grupo de indivíduos vulneráveis do
Reino Unido. O presente estudo nos ajudará a tomar decisões informadas sobre o
reinício dos serviços cirúrgicos eletivos e a expansão dos serviços cirúrgicos em casos
de traumatismos. Os objetivos do presente estudo são a determinação da incidência de
COVID-19 em pacientes internados com fratura de quadril e 1) determinar a morta-
lidade em 30 dias em pacientes com fratura de quadril submetidos ao tratamento
cirúrgico; 2) determinar amortalidade em 30 dias de pacientes com fratura de quadril e
COVID-19; 3) comparar esses dados com a mortalidade associada a fraturas de quadril
em anos anteriores.
Métodos Este é um estudo de coorte unicêntrico, observacional e retrospectivo com
65 pacientes com fraturas de quadril internados em nossa instituição. Além dos dados
epidemiológicos, os prontuários dos pacientes foram acompanhados por 14 dias
quanto a resultados positivos para COVID-19 à reação em cadeia de polimerase
(PCR, na sigla em inglês) em amostras de swab, e por 30 dias quanto à mortalidade.
Resultados Na nossa amostra, 64% dos pacientes não apresentavam comorbidade
significativa. A incidência de infecções nosocomiais por COVID-19 foi de 9%. A
mortalidade geral em 30 dias foi de 15%. A mortalidade foi muito maior em pacientes
COVID-positivos (40%) e em pacientes com “risco muito alto” (63%) operados durante
este período.
Conclusão A realização de cirurgias eletivas em pacientes com risco baixo, moderado
e alto parece ser segura, já que não houve aumento apreciável da mortalidade. Mais
dados são necessários para entender o impacto da COVID-19 em pacientes de risco
muito alto.
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mortality rate during the 1st year globally.15 Elderly patients
with a hip fracture are also at a higher short-term risk of
death � 22–30%) in case they contract COVID 19 infec-
tion.16,17 Patients admitted in hospitals come in contact
with other patients and staff and, therefore, are at a higher
risk of getting infected with COVID 19.

Unfortunately, this makes this patient group ideal for our
study.

The aim of our observational study is to:

1. Find out the incidence of hospital-acquired COVID-19 in
patients admitted with hip fractures during the UK
lockdown.

2. Find out the 30-day mortality in patients admitted with
hip fractures.

3. Find out the 30-daymortality of patientswith hip fracture
and COVID-19.

4. Compare the 30-day mortality in these patients with data
of previous years.

Materials and Methods

This is a single-center, observational, retrospective, cohort
study involving 65 patients who were admitted in our trust
with hip fractures.

The inclusion criteria were:

• Patientsadmittedwithproximal femoral fractures inour trust.
• Patients admitted between March 23 and May 22, 2020.
• All ages.
• Both genders.

Fig. 1 Cumulative number of cases and deaths of COVID-19 in the UK.

Fig. 2 Daily incidence of cases in the UK.
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The exclusion criteria were:

• Open fractures.
• Pathological fractures.
• Periprosthetic fractures.
• Peri-implant fractures.
• Polytrauma.

Data collection included age, gender, type of fracture, date
of admission, date of surgery, and treatment received.

The patients were classified into 4 categories: low risk,
moderate risk, high risk, and very high risk, signifying their
vulnerability to COVID-19 (►Fig. 3).9

The diagnosis of COVID-19 was made in these patients if
they developed fever and cough using a polymerase chain
reaction (PCR) test from nasal swab samples. Records from
the trust and from the general physician were searched for
PCR tests.

As the incubation period of COVID-19 infection is of
between 2 and 14 days,18 patients who were tested positive
in<2 days of admission and those who were tested positive
after 14 days of discharge were not considered to have
hospital-acquired infection.

The patients were followed-up for a minimum of 30 days
from the day of admission for mortality.

This data of mortality was compared with data from the
National Hip Fracture Database (NHFD).14

Results

Demographics
We admitted 65 patients with hip fractures in our trusts
between March 23 and May 22.

A total of 43 of these were females (66%) and 22 were
males (34%).

All patients were between 63 and 104 years old, with the
average age being 84 years old. Only 1 patient was<65 years
old (63 years old).

A total of 28 patients had left-sided injuries, and 37 had
right-sided injuries.

Out of the total sample, 4 patients were managed non-
operatively and, 61 underwent operation.

Out of the 61 patients who underwent operation, 34
underwent a cemented hemiarthroplasty (56%), 21 had a
dynamic hip screw fixation (34%), and 6 had a gamma nail
fixation (10%).

Risk Category
The risk level of the patients differed:

• No patient in our cohort had low risk.
• A total of 42 patients had moderate risk; 41 patients were

>65 years old,with no significant comorbidities, while one
63-year-old patient had one mentioned comorbidity.

Fig. 3 Centers for Disease Control and Prevention (British Orthopaedic Associtaion recommended) risk stratification for vulnerability to COVID-
19.

Rev Bras Ortop Vol. 56 No. 5/2021 © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.

Mortality and Incidence Rate of SARS-CoV-2 (COVID-19) Shah et al. 597



• A total of 12 patients were classified as high risk. All of
them were>65 years old and had 1 comorbidity.

• A total of 11 patients were classified as very high risk,
all>65 years old. Nine had two comorbidities, and two
had three comorbidities.

The incidence of COVID 19 in patients admitted with hip
fractures after the UK lockdown was:

In total, 10 patients had COVID-19 detected; of these, 3
patients had COVID-19 detected within their hospital stay,
and 7 once they had been discharged.

Out of the 3 patients who were COVID-positive during
their hospital admission, 1 was positive on the 1st day of
admission, 1 on day 6, and 1 on day 10.

Of those who were positive after discharge, 1 had COVID-
19 detected on the dayof discharge, 1 had COVID-19 detected
10 days after discharge, 1 12 days after discharge, 1 13 days
after discharge, 1 26 days after discharge, and 2 28 days after.

We do not consider that the 1 patient who tested positive
on the day of admission to have been infected in the hospital,
since the minimum incubation period is of 2 days, and we do
not consider the 3 patients who tested positive at 26 and
28 days to have been infected in the hospital, since the
maximum incubation period for COVID-19 is of 14 days.

As such, we consider only 6 (9%) patients to have been
infected during their stay in the hospital.

The 30-day mortality rates in patients admitted with hip
fractures were:

Overall, in 65 patients with hip fractures, 10 died within
30 days (15%).

Out of the 4 patients managed nonoperatively, 2 died
within 30 days (50%).

Out of the 61 patients who underwent operation, 8 died
within 30 days (13%).

The risk level of the 10 patients who died differed:

• Seven patients were classified as very high risk
• One patient was classified as high risk
• Two patients were classified as medium risk
• There was no low-risk patient in our cohort.
• The 30-day mortality rate in the 54 patients with moder-

ate and high risk was 3 (5.6%).

The 30-day mortality rate in the 11 patients with very
high risk was 7 (64%).

There were 9 patients who had COVID-19 and who were
underwent operation for hip fractures; 3 of these patients
died (33%). Out of these 9 patients:

• The mortality rate in moderate-high risk/operated/COV-
IDþ patients was of ⅙ (17%).

• The mortality rate in very high risk/operated/COVIDþ
patients was of ⅔ (►Fig. 4).

Out of the 55 patients who did not have COVID-19
infection, 6 died (11%); 6 of these patients died during their
hospital stay, and 4 died after discharge.

Discussion

Our study showed that the majority (41/64; 64%) of the>65
years old had no significant comorbidity. They were still at

Fig. 4
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moderate risk due to their age. A total of 8.5% were high risk,
and 17% were very high risk.

The incidence of hospital acquired COVID-19 infections in
our trust was of 9%. The overall infection rate (hospital- and
community-acquired) was of 15%.

The overall 30-daymortality ratewas of 15%. Even in non-
COVID patients with hip fractures, the 30-day mortality rate
was of 9%. This is higher than the national average of 6.2%
according to the NHFD.14

Mortality was much higher in COVID positive patients,
with a rate of 40%.

But the most important finding was that the 30-day
mortality rate in patients with moderate and even high
risk (85% of the patients) was of only 5.6%, which is lower
than the national average.

For patients with very high risk operated during this
period, the mortality risk was of 63%.

A similar study of 142 patients by Archer et al. in the UK
found the incidence of COVID-19 in patients admitted with
hip fractures was of 12.67%, and the 30-day mortality rate in
patients with neck of femur fracture and COVID-19 was of
22.2%.16

Another study of 136 patients with a hip fracture in Spain
found that the incidence of COVID-19 incidence was of 17%.
The total 14-day mortality rate was found to be 9.6%, while
the 14-day mortality rate in COVID-19 positive patients was
of 30.4%.17

Both these studies used American Society of Anesthesi-
ologists (ASA) grades rather than the Centers for Disease
Control and Prevention (CDC) classification for risk assess-
ment (►Table 1).

If we combine the data from these 3 studies, out of 343
patients admitted with hip fractures, 51 got infected with
COVID-19 (15%). The mortality for COVID-19 patients was of
29%. The total short-term mortality of hip fractures during
this period was>9.3%.

Conclusion

Our study demonstrates the vulnerability of the elderly
population with comorbidities who were operated during
the worst phase of the COVID-19 pandemic. The 30-day

mortality of patients with hip fractures seems to have
increased with the onset of the pandemic. The worst hit
patients are the ones in the very high-risk category and the
ones diagnosed with COVID-19.

However, the mortality in patients with moderate and
even high risk was of only 5.6%, which is lower than the
national average of normal days. This group constitutes 85%
of the elderly patient population.

Our opinion is that as the peak is now over, and that it
should be safe to start elective surgery in patients with
low, moderate, and high risk without an appreciable rise in
mortality. We recommend more data and more time
before we start elective surgeries for very high risk
patients.

We recommend future studies to look into mortality in
very high-risk patients in the period after the COVID peak
(June 2020 and onwards) and to compare it with the pre-
Covid mortality in the very high-risk patient group. We also
recommend a larger studyofmortality in low,moderate and
high-risk patients who underwent operation and contracted
COVID-19 infection.

Note
The present study was developed at Ealing Hospital,
London, UK.

Financial Support
There was no financial support from public, commercial,
or non-profit sources.

Conflict of Interests
The authors have no conflict of interests to declare.

References
1 Hui DSI, , I Azhar E, Madani TA, et al. The continuing 2019-nCoV

epidemic threat of novel coronaviruses to global health - The
latest 2019 novel coronavirus outbreak in Wuhan, China. Int J
Infect Dis 2020;91:264–266

2 “Coronavirus disease 2019 (COVID-19)—Symptoms and causes”.
Mayo Clinic Retrieved 14 April 2020. Available from: https://
www.mayoclinic.org/diseases-conditions/coronavirus/symp-
toms-causes/syc-20479963?page=0&citems=10&p=1

Table 1 Comparison of studies

Current Study Archer et al.16 Muñoz Vives et al.17

Study period 23/03/2020 - 22/05/2020 25/03/2020 - 25/04/2020 14/03/2020- 04/04/2020

Sample size 65 (61 operated) 142(142 operated) 136 (124 operated)

Mean age (years old) 84 (63–104) 82 (55–101) 85 (65–101)

COVID-19 positive 10 (6 hospital-acquired); 15% 18; 13% 23; 17%

30-day mortality in COVID-19
positive patients

40% 22.2% 30.3% (14-day mortality)

Mortality in noninfected
operated patients

7.8% 4%

Total 30-day mortality 15% 6% 9.6% (14-day mortality)

Rev Bras Ortop Vol. 56 No. 5/2021 © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.

Mortality and Incidence Rate of SARS-CoV-2 (COVID-19) Shah et al. 599

https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-causes/syc-20479963?page=0&x0026;citems=10&x0026;p=1
https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-causes/syc-20479963?page=0&x0026;citems=10&x0026;p=1
https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-causes/syc-20479963?page=0&x0026;citems=10&x0026;p=1


3 Moss P, Barlow G, Easom N, Lillie P, Samson A. Lessons for
managing high-consequence infections from first COVID-19 cases
in the UK. Lancet 2020;395(10227):e46

4 “WHO Director-General’s opening remarks at the media briefing
on COVID-19”. World Health Organization (WHO) (Press release)
11 March 2020. Archived from the original on 11 March 2020.
Available from: https://www.who.int/dg/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-
covid-19—11-march-2020

5 “PM announces strict new curbs on life in UK”. BBC News 23
March 2020. Retrieved 23 March 2020

6 Cases in United Kingdom. Available from: https://coronavirus-
staging.data.gov.uk/cases

7 Shaun Lintern (Health Correspondent) Coronavirus: Routine NHS
operations cancelled in effort to free up 30,000 hospital beds,
Independent, Tuesday 17 March 2020 15:46. Available from:
https://www.independent.co.uk/news/health/coronavirus-uk-
update-cases-nhs-beds-operations-latest-a9406966.html

8 Ian Sample. More than 2m operations cancelled as NHS fights
Covid-19, Guardian, 26 April 2020. Available from: https://www.
theguardian.com/society/2020/apr/26/more-than-two-million-
operations-cancelled-as-nhs-fights-covid-19

9 Re-starting non-urgent trauma and orthopaedic care: Full guid-
ance, British Orthopaedic Association. Available from: boa.ac.-
uk/uploads/assets/9383a53f-36d8–4782–8fe264c691b39b15/
BOA-Guidance-for-restart-full-doc-final2-v11.pdf

10 Lei S, Jiang F, Su W, et al. Clinical characteristics and outcomes of
patients undergoing surgeries during the incubation period of
COVID-19 infection. EClinicalMedicine 2020;21:100331

11 PeopleWho Are at Increased Risk for Severe Illness. CDC, Updated
June 25, 2020. Available from: https://www.cdc.gov/coronavirus/
2019-ncov/need-extra-precautions/people-at-increased-risk.html

12 National Hip Fracture Database Annual Report 2018. Available
from: https://data.gov.uk/dataset/3a1f3c15-3789-4299-b24b-
cd0a5b1f065b/national-hip-fracture-database-annual-report-
2018

13 Edelmuth SVCL, Sorio GN, Sprovieri FAA, Gali JC, Peron SF.
Comorbidities, clinical intercurrences, and factors associated
with mortality in elderly patients admitted for a hip fracture.
Rev Bras Ortop 2018;53(05):543–551

14 National Hip Fracture Database. Available from: https://www.
nhfd.co.uk/20/nhfdcharts.nsf/vwCharts/OverallPerformance

15 Downey C, Kelly M, Quinlan JF. Changing trends in the mortality
rate at 1-year post hip fracture - a systematic review. World J
Orthop 2019;10(03):166–175

16 Archer JE, Kapoor S, Piper D, et al. The impact of COVID-19 on 30-
daymortality in patients with neck of femur fractures. Bone Joint
Open 2020;1(07):326–329

17 Muñoz Vives JM, Jornet-Gibert M, Cámara-Cabrera J, et al.
Spanish HIP-COVID Investigation Group. Mortality Rates of
Patients with Proximal Femoral Fracture in a Worldwide
Pandemic: Preliminary Results of the Spanish HIP-
COVID Observational Study. J Bone Joint Surg Am 2020;102
(13):e69

18 European Centre for Disease Prevention and Control (ECDC) Q & A
on novel coronavirus. Stockholm: ECDC; 2020 [accessed 4 Feb
2020]. Available from: https://www.ecdc.europa.eu/en/novel-
coronavirus-china/questions-answers

Rev Bras Ortop Vol. 56 No. 5/2021 © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.

Mortality and Incidence Rate of SARS-CoV-2 (COVID-19) Shah et al.600

https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19&x2014;11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19&x2014;11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19&x2014;11-march-2020
https://coronavirus-staging.data.gov.uk/cases
https://coronavirus-staging.data.gov.uk/cases
https://www.independent.co.uk/news/health/coronavirus-uk-update-cases-nhs-beds-operations-latest-a9406966.html
https://www.independent.co.uk/news/health/coronavirus-uk-update-cases-nhs-beds-operations-latest-a9406966.html
https://www.theguardian.com/society/2020/apr/26/more-than-two-million-operations-cancelled-as-nhs-fights-covid-19
https://www.theguardian.com/society/2020/apr/26/more-than-two-million-operations-cancelled-as-nhs-fights-covid-19
https://www.theguardian.com/society/2020/apr/26/more-than-two-million-operations-cancelled-as-nhs-fights-covid-19
http://boa.ac.uk/uploads/assets/9383a53f-36d8&x2013;4782&x2013;8fe264c691b39b15/BOA-Guidance-for-restart-full-doc-final2-v11.pdf
http://boa.ac.uk/uploads/assets/9383a53f-36d8&x2013;4782&x2013;8fe264c691b39b15/BOA-Guidance-for-restart-full-doc-final2-v11.pdf
http://boa.ac.uk/uploads/assets/9383a53f-36d8&x2013;4782&x2013;8fe264c691b39b15/BOA-Guidance-for-restart-full-doc-final2-v11.pdf
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-increased-risk.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-increased-risk.html
https://data.gov.uk/dataset/3a1f3c15-3789-4299-b24b-cd0a5b1f065b/national-hip-fracture-database-annual-report-2018
https://data.gov.uk/dataset/3a1f3c15-3789-4299-b24b-cd0a5b1f065b/national-hip-fracture-database-annual-report-2018
https://data.gov.uk/dataset/3a1f3c15-3789-4299-b24b-cd0a5b1f065b/national-hip-fracture-database-annual-report-2018
https://www.nhfd.co.uk/20/nhfdcharts.nsf/vwCharts/OverallPerformance
https://www.nhfd.co.uk/20/nhfdcharts.nsf/vwCharts/OverallPerformance
https://www.ecdc.europa.eu/en/novel-coronavirus-china/questions-answers
https://www.ecdc.europa.eu/en/novel-coronavirus-china/questions-answers

