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Key summary points
Aim What were the effects of the COVID-19 pandemic and patient cohorting on the mortality and care provided for patients 
with hip fractures?
Findings Mortality due to COVID-19 infection was higher before patient cohorting, and no nosocomial infections were 
detected after cohorting. Survival of patients treated in the COVID-19 circuit was similar to non-COVID-19 controls, in 
spite of longer surgical delay and length of stay.
Message Separate circuits for COVID-19 and non-COVID-19 patients allows adequate hip fracture care, without observing 
increased mortality when delaying surgery until stabilization among patients with severe respiratory illness.

Abstract
Introduction To analyze the effect of the COVID-19 pandemic on the provision of fragility hip fracture care, comparing 
patients treated before cohorting and in separate COVID-19 and non-COVID-19 circuits with the corresponding months in 
2018 and 2019.
Materials and methods Retrospective single-center cohort study including 64 patients with fragility hip fractures treated 
during the COVID-19 pandemic (March 1st–May 1st, 2020), compared to 172 patients treated in 2018 and 2019. Dedicated 
COVID-19 and non-COVID-19 circuits were established on March 14th. Patients treated before cohorting (17 patients), in 
COVID-19 (14 patients) and non-COVID-19 circuits (33 patients) were included.
Results Baseline characteristics were similar for 2018–19 and 2020. Patients in 2020 had a lower median surgical delay 
(50.5 vs. 91.3 h) and length of stay (9.0 vs. 14.0 days), while those with COVID-19, had longer surgical delays and length 
of stay (87.7 h and 15.0 days, respectively). Thirty-days mortality was higher among patients before cohorting, but similar 
in Covid-19 and non-Covid-19 pathways compared to 2018–19 (7.1% and 3.0% vs 5.2%, respectively). 23.5% of patients 
treated before circuiting suffered coronavirus infectious disease-19 disease after discharge. Following separation, no second-
ary cases of coronavirus infectious disease-19 were observed.
Conclusions Separate circuits for patients with and without coronavirus infectious disease-19 provided adequate hip fracture 
care. We did not observe increased mortality rates among hip fracture patients with preoperatively confirmed or suspected 
coronavirus infectious disease-19, compared to negative cases and 2018–19. Delaying surgery among patients with severe 
respiratory illness until a favourable trend could be observed did not lead to increased mortality.
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Introduction

The COVID-19 pandemic has profoundly disrupted the 
provision of orthopedic care worldwide. In regions with a 
high case volume, healthcare systems became overwhelmed, 
compromising the care of other diseases [1, 2]. During lock-
down, the volume of major trauma and activity-related inju-
ries decreased more than hip fractures [3, 4]. COVID-19 
mortality is higher among older patients and in those with 
comorbidities, particularly the type of patient likely to suf-
fer a hip fracture, and it is essential to avoid COVID-19 
cross-infection among patients admitted for hip fractures. 
Recent studies have described a sevenfold increase in mor-
tality in patients with hip fractures concomitantly affected by 
COVID-19, with approximately one-third of patients dying 
by the first month [5]. Many of these studies are not adjusted 
for age, sex or comorbidities and do not take other factors 
into account such as surgical delay, or are limited to data 
collected during 2020 without comparison with results from 
previous years [1, 6–11].

Pandemics have been characterized by waves of activ-
ity spread over months, and we are currently in a second 
wave, as predicted by modeling studies [12]. It is important 
to establish circuits to provide safe and effective care for 
fragility hip fractures in spite of the coronavirus pandemic. 
Hip fracture care involves medical, surgical, rehabilitative 
and emergency care and is considered a good indicator for 
the overall performance of hospital services, with several 
international indicators, particularly surgical delay and 
mortality [13]. Provision of adequate hip fracture care in 
spite of the stress due to COVID-19 suffered by healthcare 
systems can be interpreted as an indicator of the quality 
of care provided for non-elective non-coronavirus infec-
tious disease-19 during the pandemic, as it involves all the 
aforementioned elements of care. Measuring the effect of 

concomitant coronavirus infectious disease-19 on patients 
suffering fragility hip fractures is also of interest.

The goal of this study was to analyze the effect of the 
first wave of the COVID-19 pandemic on the provision of 
fragility hip fracture care comparing patients treated before 
establishing dedicated circuits and in separate COVID-19 
and non-COVID-19 circuits, compared with the correspond-
ing months during the previous two years.

Materials and methods

Study design

We performed a cohort study including all patients admitted 
for fragility proximal femoral fractures (OTA/AO fracture 
classification 31A, 31B, and 32(A-C)) in a single hospital 
between March 1st, 2020 and May 1st, 2020 (Fig. 1), when 
the first wave of the COVID-19 pandemic overwhelmed the 
local healthcare system, compared with the corresponding 
months of 2018 and 2019. The two preceding years were 
chosen to avoid spurious associations and increase statistical 
power. High-energy injuries, periprosthetic and pathologic 
fractures were excluded. We obtained institutional review 
board approval for this study, defined as non-intervention 
by the Spanish Medicines Agency (Agencia Española de 
Medicamentos y Productos Sanitarios, AEMPS).

Healthcare provision in Spain during the COVID‑19 
pandemic

The first reported death due to coronavirus infectious dis-
ease-19 in Madrid occurred on March 3rd, 2020, in a 99-year 
old female admitted from a nursing home, though phylogeo-
graphic analysis suggests the SARS-CoV-2 pathogen was 

Fig. 1  Patient flowchart during 
the period analysed
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likely to have been circulating in Spain by mid-February 
2020 [14]. Senior centers were isolated in the first week of 
March and visits to elderly care facilities halted. A nation-
wide State of Alarm was proclaimed on March 14th, 2020 
with the cessation of all non-essential activities. Leaving 
the house was only permitted for essential workers or for 
purchasing basic items, and those 70 years or older were 
not allowed to abandon their homes for any leisure activity 
until May 2nd, 2020.

Healthcare is provided in Spain with a public healthcare 
system financed indirectly through taxation and managed 
by the autonomous regional governments. Each region is 
subdivided into basic heath zones including approximately 
20.000 inhabitants that share a designated hospital for 
advanced care; thus, hospitals have defined catchment areas 
and populations [15]. Occupancy by COVID-19 cases alone 
reached 100% of pre-existing acute care beds by March 28th, 
and additional beds were placed in improvised areas such as 
congress venues, physical therapy gyms, outpatient clinics, 
and tents outside hospitals [16]. ICU bed occupancy reached 
nearly 300% and anaesthetic care units, paediatric and car-
diac ICUs were repurposed for COVID-19 adult patients; 
makeshift ICUs were created in operating rooms and day 
surgery units. The COVID-19 caseload interrupted almost 
all non-COVID surgical and medical hospital activities for 
all hospitals in Madrid. The university hospital in which 
this study was performed is an urban Level 1 Trauma Cen-
tre with nearly 1300 beds and a catchment area of almost 
450.000 people of which approximately 75.000 are aged 
65 years and above.

Case definitions and variables

Baseline demographic, injury and surgical data (sex, age, 
place of residence, fracture type, type of anaesthesia and 
surgery) were collected for all patients, as well as pre-frac-
ture functional independence for activities of daily living 
[Independent (Katz 5–6 points), partially dependent (Katz 
3–4 points), severely dependent (Katz 0–2 points) [17]], 
cognitive status (defining cognitive impairment as a score 
of more than 3 errors in Pfeiffer’s Short Portable Mental 
Status Questionnaire [18]), and anaesthetic risk using the 
American Society of Anaesthesiologists (ASA) score as an 
indirect measure of comorbidity [19]. The surgical delay was 
measured as the time in hours from presentation in the emer-
gency department to initiation of anaesthetic measures, and 
the length of stay as days between the day of admission and 
the day of discharge. Survival was determined by linkage of 
electronic hospital records and primary healthcare records, 
as well as by follow-up contact by telephone or in the clinic.

COVID-19 status was defined by microbiological diagno-
sis (positive detection of SARS-CoV-2 genome using poly-
merase chain reaction tests (RT-PCR) of nasopharyngeal 

swabs) and/or clinically suggestive symptoms and radiologic 
features. Patients with clinically suggestive symptoms and 
radiographic findings were considered to have pneumonia 
due to SARS-CoV-2 in spite of negative tests given the 
epidemiologic context of COVID-19 infection in Madrid, 
Spain, during those months with the estimated SARS-CoV-2 
seroprevalence among the population of Madrid over 10% by 
the end of our 2-month inclusion period [20]. Nasopharyn-
geal swabs were taken for all patients admitted to hospital 
since March 14th, 2020, immediately prior to surgery for 
all patients already admitted, as well as for all discharged to 
nursing homes or geriatric rehabilitation units.

Statistical analysis

Continuous variables are reported using means and standard 
deviations if they show a normal distribution using histo-
grams, P–P plots and the Kolmogorov–Smirnov test, and 
median and interquartile ranges if they seem non-normal. 
Continuous variables were compared using Student’s t-test 
for independent samples and ANOVA or Mann–Whitney’s 
U and Kruskal–Wallis tests for independent samples, and 
χ2 and Fisher’s exact tests for categorical variables. Signifi-
cance was set at p < 0.05. Data were analysed using SPSS 
version 20.0 (IBM, Armonk, New York, USA).

Treatment circuits during the COVID‑19 pandemic

Patients were admitted into separate wards and operation 
theatres depending on clinical and microbiological COVID-
19 status from March 14th onwards. Patients in both groups 
were cohorted into double or triple rooms depending on 
availability. Those in the non-COVID19 circuit received 
co-managed orthogeriatric care. Patients in the COVID-
19 circuit were treated by clinicians from several medical 
specialties for their coronavirus infection, and by a single 
consultant orthopaedic surgeon who coordinated ward care, 
surgical programming, physiotherapy and discharge.

All patients in the COVID-19 circuit were operated on 
in a designated surgical theatre, with two consultant anaes-
thesiologists performing all anaesthetic procedures in this 
circuit. Patients were declared fit for surgery if they had 
less than 37.8 °C fever and had no frank respiratory insuf-
ficiency, or required only low-dose oxygen through the 
nasal cannula. All patients received neuraxial anaesthesia 
with a weight-adjusted dose 1–1.5 ml of intraspinal 0.5% 
plain bupivacaine at L3–L4 level. Patients with intracapsular 
fractures received cemented bipolar hemiarthroplasties or 
internal fixation. Patients with extracapsular fractures were 
treated with cephalomedullary nails. A consultant attend-
ing surgeon supervised or performed all surgeries. These 
circuits followed the guidelines of national and international 
societies for Anaesthesia [21], Surgery [22], Geriatrics and 
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Osteoporotic Fractures [23]. Patients with COVID-19 pneu-
monia not fit for surgery received iliofascial blocks with 
15 ml of 0.125% Levobupivacaine and 4 mg Dexametha-
sone using anatomic landmarks repeated as necessary and 
were mobilized out of bed as much as tolerated to improve 
respiratory function. Operated patients were mobilized out 
of bed the day of or after surgery, and commenced physi-
otherapy on the first postoperative day, with weight-bearing 
as tolerated. All patients received thromboprophylaxis with 
daily low-molecular weight heparin (LMWH) at prophy-
lactic doses unless there was an indication of therapeutic 
anticoagulation.

Results

Table 1 summarizes the results observed for cases treated 
in 2020 compared to 2018–2019. Baseline demographic 
characteristics, residential, functional and cognitive status 
were similar for both observation periods, as was fracture 
type, anaesthetic management, and postoperative mobilisa-
tion. During the COVID-19 pandemic, surgical delay for 
hip fractures was significantly lower, as was also length of 
stay; destination at discharge was mainly back to private 
homes, at the expense of geriatric rehabilitation units; 
though 30- and 90-day mortality was higher in 2020 com-
pared to 2018–2019, the difference did not reach statistical 
significance.

Table 1  Comparison of the 
casemix, management, and 
outcomes of patients treated for 
hip fracture in 2018–19 versus 
2020

2018–2019
(n = 172)

2020
(n = 64)

p value

Age, years (SD) 84.1 (7.8) 83.9 (9.8) 0.837
Sex, female (%) 114 (66.3) 42 (65.6) 0.925
Residential status (%)
 Nursing care 20 (11.6) 7 (10.9) 0.307

Functional status (%)
 Independent 98 (57.0) 32 (50.0) 0.479
 Partially dependent 46 (26.8) 23 (35.9)
 Dependent 28 (16.3) 9 (14.1)

Cognitive status (%)
 Cognitive impairment 55 (32.2) 21 (32.8) 0.925

Anaesthetic risk score (%)
 ASA 3 or above 128 (74.4) 57 (89.1) 0.015

Anticoagulation/antiaggregation (%) 0.706
 Overall 52 (30.1) 16 (25.0)
 Acenocumarol 29 (16.9) 11 (17.2)

DOACs  9 (5.2) 2 (3.1)
 Clopidogrel/Ticagrelor 14 (8.1) 3 (4.7)

Fracture type (%)
 Intracapsular (OTA 31-B) 82 (47.7) 29 (45.4) 0.145
 Intertrochanteric (OTA 31-A) 80 (46.5) 30 (46.9)
 Subtrochanteric (OTA 32(A-C)) 10 (5.8) 5 (7.8)

Spinal anaesthesia (%) 154 (92.2) 60 (93.8) 0.689
Mobilized by the first postoperative day (%) 36 (20.9) 13 (20.3) 0.917
Destination at discharge (%)
 Deceased in-hospital 8 (4.7) 5 (7.8) 0.344
 Geriatric rehabilitation unit 81 (47.1) 4 (6.2)  < 0.001
 Nursing home 23 (13.4) 12 (18.8) 0.301
 Private home 60 (34.9) 43 (67.2)  < 0,001

Surgical delay, median hours (IQR) 91.3 (50.0–136.0) 50.5 (32.1–109.2) 0.002
Length of stay, median days (IQR) 14.0 (10.0–19.0) 9.0 (6.3–15.5)  < 0.001
Mortality (%)
 30-day mortality 9 (5.2) 7 (10.9) 0.121
 90-day mortality 16 (9.3) 10 (15.6) 0.193
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The differences between the patients managed in the pre-
cohorting period (before organising circuits), the COVID-19 
and the non-COVID-19 circuits during 2020 are shown in 
Table 2. Fourteen patients were treated in the COVID-19 
circuit, nine with confirmed RT-PCR tests for COVID-19 
preoperatively and four with symptoms and radiologic find-
ings suggestive of COVID-19 pneumonia in spite of negative 
nasopharyngeal swabs. Another patient had atypical symp-
toms but an epidemiologic history and radiology suggestive 
of infection by SARS-CoV-2. Five of the nine RT-PCR( +) 
cases had pneumonia, while two had only low-grade fever 
and two were completely asymptomatic. Four of the five 
patients considered clinically to have COVID-19 in spite 
of negative swabs had severe pneumonia, while one had 

typical radiologic features and only mild symptoms. Patients 
treated in the COVID-19 circuit tended to be older (mean 
age 86 years vs. 83 years) and slightly more likely to suffer 
cognitive impairment (36% vs. 32%) though without reach-
ing statistical significance.

As can be expected among patients with concomitant 
pneumonia, surgical delay and length of stay were longer 
in COVID-19 than in non-COVID-19 patients (p = 0.046 
and p = 0.008, respectively). More patients in the COVID-
19 pathway were mobilised on the first postoperative day 
(p = 0.035). Mortality at 30 and 90 days was not significantly 
higher among patients treated in the COVID-19 pathway.

Four of the seventeen patients (23.5%) treated before 
separating all patients into COVID-19 and non-COVID-19 

Table 2  Comparison of the casemix, management and outcomes of patients treated for hip fracture in the 2020 pre-cohorting, non-COVID-19 
and COVID-19 circuits

* show significant associations (p<0.05)

Pre-cohorting (n = 17) Non-COVID-19 
circuit (n = 33)

COVID-19 circuit (n = 14) p value

Age, years (SD) 84.2 (11.1) 82.6 (10.1) 86.4 (7.3) 0.475
Sex, female (%) 11 (64.7) 23 (69.7%) 8 (57.1) 0.706
Residential status (%)
 Nursing care 2 (11.8) 3 (9.1) 4 (28.6) 0.203

Functional status (%)
 Independent 9 (52.9) 16 (48.6) 7 (50.0) 0.606
 Partially dependent 4 (23.5) 13 (39.4) 6 (42.9)
 Dependent 4 (23.5) 4 (12.1) 1 (7.1)

Cognitive status (%)
 Cognitive impairment 6 (35.3) 10 (30.3) 5 (35.7) 0.907

Anaesthetic risk score (%)
 ASA 3 or above 16 (94.1) 28 (84.8) 13 (92.9) 0.534

Anticoagulation/antiaggregation (%)
 Overall 6 (35.3) 6 (18.2) 3 (21.4) 0.178
 Acenocumarol 6 (35.3) 3 (9.1) 2 (14.3)
 DOACs 0 (0.0) 2 (6.1) 0 (0.0)
 Clopidogrel/Ticagrelor 0 (0.0) 2 (6.1) 1 (7.1)

Fracture type (%)
 Intracapsular (OTA 31-B) 7 (41.2) 15 (45.4) 7 (50.0) 0.934
 Intertrochanteric (OTA 31-A) 9 (52.9) 15 (45.5) 6 (44.9)
 Subtrochanteric (OTA 32(A-C)) 1 (5.9) 3 (9.1) 1 (7.1)

Spinal anaesthesia (%) 16 (100) 32 (97.0) 12 (100.0) 0.537
Mobilized by the first postoperative day (%) 3 (17.6) 5 (15.1) 5 (38.5) 0.035*
Destination at discharge (%)
 Deceased in-hospital 3 (17.6) 1 (3.0) 1 (7.1) 0.188
 Geriatric rehabilitation unit 1 (5.9) 2 (6.1) 1 (7.1) 0.987
 Nursing home 3 (17.6) 5 (15.2) 4 (28.6) 0.554
 Private home 10 (58.8) 25 (75.8) 8 (57.1) 0.319

Surgical delay, hours (IQR) 48.4 (23.3–73.3) 51.1 (40.9–98.0) 87.7 (46.2.147.2) 0.046*
Length of stay, days (IQR) 7.0 (6.0–9.5) 14.0 (6.5–16.0) 15.0 (9.25–35.25) 0.008*
Mortality (%) 5 (29.4) 1 (3.0) 1 (7.1) 0.016*
 30-day mortality
 90-day mortality

5 (29.4) 3 (9.1) 2 (14.3) 0.170
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circuits suffered COVID-19 pneumonia after discharge, and 
half of these died (Fig. 1). Two had been sent home and were 
readmitted for pneumonia 10 and 12 days after discharge; 
one died within 30-day follow-up, the other was alive at 
90 days. The third case, transferred to a geriatric rehabilita-
tion unit, was readmitted three weeks later and was alive at 
90-day follow-up. Another died at home from COVID-19 
pneumonia before 30-day follow-up; this individual had 
probably been infected during hospitalisation or at home 
by a first-degree relative, a healthcare worker who was con-
firmed to also have SARS-CoV-2 infection. Overall 30-day 
mortality for the 12 COVID-19 cases confirmed by RT-PCR 
of nasopharyngeal swabs was thus 25%. Following separa-
tion into distinct circuits no transmitted COVID-19 infec-
tions were observed neither among the patients admitted 
to the non-COVID-19 circuit nor in patients with negative 
swabs treated in the COVID-19 circuit, in spite of cohorting. 
Two patients with hip fracture and COVID-19 pneumonia 
and positive swabs died by 90-day follow-up; one shortly 
after admission and before surgery, and the other over two 
months after surgery and discharge to a downstream nurs-
ing care facility. Thus, 30-day mortality was higher among 
patients treated in 2020 before cohorting (p = 0.016), as was 
evident with Kaplan–Meier survival analysis (Log rank, 
Mantel Cox p = 0.037) (Fig. 2); significance was lost when 
comparing patients treated after cohorting with 2018–19 
control (Log rank, Mantel Cox p = 0.824).

Discussion

This report shows that in spite of the pandemic, hip fractures 
without infection by SARS-CoV-2 can be treated safely in 
a designated “safe” circuit, and patients with concomitant 
COVID-19 pneumonia can be treated surgically if clinically 
stable; the characteristics and survival did not differ signifi-
cantly compared with the corresponding months of previous 
years.

We were unable to observe increased mortality among 
patients with COVID-19 infection and hip fracture. Many 
have described high mortality with approximately one-third 
of patients dying in the first month after the fracture (Sup-
plementary Table 1) [6]. However, several included preop-
eratively as well as postoperatively diagnosed infections, and 
the proportion of total infections diagnosed on admission 
varied between 7.7 and 70% [3, 6–11, 24]. We report the 
results of patients diagnosed preoperatively and treated in a 
separate circuit; among those treated before the creation of 
separate pathways, four patients (23.5%) suffered coronavi-
rus infectious disease-19 in the following 30 days and half 
of them died. Overall mortality for RT-PCR-confirmed cases 
was 25%, quite similar to that observed by others.

Controversy remains regarding the management of 
patients suffering a hip fracture with coronavirus infectious 
disease-19 in the acute preoperative phase, especially con-
cerning the timing of surgery and perioperative measures. 
Narang [25] had a lower surgical delay for COVID-19( +) 

Fig. 2  Kaplan–Meier survival 
curves for the four groups 
described: historic controls 
treated in 2018–19 (black), 
pre-cohorting in 2020 (blue, 
dotted), non-COVID circuit 
of 2020 (green, dashed) and 
COVID-19 circuit of 2020 (red, 
solid). Mortality was higher 
among patients treated before 
cohorting [Log-Rank (Mantel-
Cox) p = 0.037], but not after 
establishing separate circuits 
[Log-Rank (Mantel-Cox) 
p = 0.824]
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patients compared to those without infection (59.2% 
in < 36 h vs. 77.9%, respectively); Egol [26] reported a 
longer surgical delay among cases confirmed or suspected to 
have COVID-19, as in our series. Other authors had surgical 
delays comparable to or lower than previous years [7, 27]. 
Many of our cases presented with viral pneumonia, fever and 
hypoxia; guidelines consider chest infections with systemic 
involvement an acceptable reason for surgical delay [28], 
and we considered it prudent to avoid the additional inflam-
matory insult of surgery on patients with systemic involve-
ment. Long-acting regional blocks, repeated if necessary, 
allow patient mobilisation and facilitate care in addition 
to reducing opiate demand and avoiding delirium [29, 30]. 
Daily discussion of cases among designated members of all 
specialties involved (internal medicine or geriatrics, ortho-
paedic surgeons, anaesthesiologists) is vital to determine the 
optimum moment of surgery.

Systematic reviews report similar 30-mortality and com-
plication rates with neuroaxial and general anaesthesia for 
management of hip fractures [31, 32]. Depth of intraopera-
tive sedation and avoidance of hypotension seems to be 
more relevant [33]. The advantages of spinal anaesthesia in 
patients with coronavirus infectious disease-19 are multiple, 
as mechanical ventilation is not necessary, aerosol-produc-
ing procedures are avoided, and the risk of contagion for 
the anaesthestic team is reduced. All patients treated in our 
COVID-19 pathway were treated with spinal anaesthesia.

The inflammatory changes in coronavirus infectious 
disease-19 include a prothrombotic state with high rates 
of venous thromboembolism (VTE) [34]. European guide-
lines recommend LMWH, UFH or Fondaparinux [35]. 
All patients included in this report received enoxaparin. 
All patients in the study by Egol [26] received chemical 
prophylaxis for VTE without specifying which, and all 
those reported in another single-center series from New 
York received LMWH and spinal anaesthesia and survived 
to discharge [36].

Other details regarding perioperative management are the 
avoidance of intraoperative tranexamic acid in COVID-19 
cases, as also recommended by Egol [26], and the empha-
sis on early mobilisation and physiotherapy. Patients placed 
under contact or respiratory precautions are visited less 
by health care workers and suffer higher rates of anxiety, 
depression, and delirium [37, 38]. Mobilisation on the first 
postoperative day is a standard of care included in several 
guidelines, and a larger proportion of patients treated in the 
COVID-19 pathway was mobilised the day of or the day 
after surgery in spite of respiratory precautions.

Our study is relevant because it shows hip fracture 
patients can be treated safely in a dedicated circuit in spite 
of increased demands on the healthcare system due to the 
COVID-19 pandemic. The region in which this study was 
performed was among the ones with the highest incidence 

and case fatality ratios worldwide at the time of data col-
lection, with COVID-19-related hospitalisations occu-
pying over 100% of acute care beds available. In spite of 
this caseload, we observed no secondary COVID-19 infec-
tions once the separate “clean” circuit was established. All 
patients admitted to hospital, regardless of diagnosis, were 
screened for COVID-19 form March 14th on; other authors 
only tested clinically suspicious cases and it is likely that 
they may have not detected several asymptomatic cases, as 
was the case for over one-third of our RT-PCR(+) patients. 
A study from New York reported a 12% positive rate for 
SARS-CoV-2 once the universal screening was adopted dur-
ing the first pandemic wave, with over half of the detected 
cases asymptomatic at the time of admission [39], and 11% 
of the patients that tested positive at admission in a multi-
centric series from London were asymptomatic [40]. Con-
sequently, other authors may have a selection bias that could 
overestimate mortality.

Our study has several limitations. It is limited to a single 
centre, and while the case number of COVID-19 positive or 
suspected patients was low, it was similar or higher than many 
other studies. We cannot rule out that our study is underpow-
ered to elucidate factors associated with poor outcomes such 
as increased mortality, and multicentre studies are more likely 
to detect relevant associations. Adjusted statistical analysis was 
not possible for the same reasons. We believe that our results 
are relevant, especially regarding the fact that mortality was 
similar among the patients treated in the COVID-19 and non-
COVID-19 pathways, compared to the 2018–19 controls (7.1% 
and 3.0% vs. 5.2% 30-day mortality, respectively), particularly 
for future systematic reviews and meta-analyses. Second, dif-
ferent clinicians from the same hospital treated the COVID-19 
and Non-COVID-19 circuits, a potential source of intervention 
bias. Each case was addressed individually by physicians expe-
rienced in multidisciplinary fracture care, and guidelines and 
recommendations for management of coronavirus infectious 
disease-19 changed quickly during the observation period. The 
stress suffered by the local healthcare system conditioned the 
availability of operating theatres and critical care beds as well 
as the availability of downstream rehabilitative and geriatric 
care. In spite of these limitations, average surgical delay was 
lower in 2020 compared to the previous years, as was also the 
length of stay. Lower length of stay in the pre-cohorting period, 
as well as among non-COVID19 patients, was driven largely 
by two reasons: on the one hand, beds needed to be urgently 
liberated to accommodate the increasing number of COVID19 
patients. On the other hand, patients were discharged home 
earlier in an effort to avoid nosocomial transmission. In spite 
of shortening length of stay, nosocomial transmission could 
not be completely avoided, and nearly one in four patients suf-
fered coronavirus infectious disease-19, accounting for two of 
the five deaths observed at 30-day follow-up. The other three 
patients died in-hospital, which could possibly be attributable 
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to the breakup of co-managed orthogeriatric care in the early 
stages of the pandemic, due to insufficient staffing—all geri-
atricians fell ill during this period. Third, we only collected 
follow-up data regarding 30-day and 90-day mortality and 
secondary COVID-19 diagnosis at 30 days. Other outcome 
measures such as return to activities of daily living or baseline 
housing, as well as PROMs, are relevant for patients; it is likely 
that the lack of downstream rehabilitative and geriatric care in 
2020 negatively affected mid-term recovery.

In conclusion, we were unable to detect increased mortality 
rates among patients admitted for hip fractures with preop-
eratively confirmed or suspected coronavirus infectious dis-
ease-19 as compared to COVID-19-negative cases observed in 
the same time period, and also as compared to the correspond-
ing periods in 2018–19. Dedicated and separate circuits for 
patients with and without coronavirus infectious disease-19 
provided adequate hip fracture care in spite of the stress suf-
fered by the healthcare system during the first wave of the 
COVID-19 pandemic. Delaying surgery among patients with 
severe respiratory illness until a favourable trend could be 
observed did not lead to increased mortality.
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