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Abstract
Introduction: Hip fracture patients have been severely affected by the COVID-19 pandemic; however, the sub acute effects of a
concomitant SARS-CoV-2 infection and the outcomes in highly exposed developing countries are still unknown. Our objective is
to describe the morbidity and mortality of elderly patients admitted for a hip fracture during the COVID-19 pandemic in Chile,
with a minimum 90-day follow-up. Also, to elucidate predictors for mortality and to compare mortality results with the
pre-pandemic era. Material and Methods: Multicentric retrospective review of patients admitted for a fragility hip fracture in
3 hospitals during the COVID-19 pandemic, and during the same time in 2019. All clinical information and images were recorded,
and patients were followed for a minimum of 90-days. Morbidity and mortality were the primary outcomes. Uni/multivariable
models were performed to elucidate predictors for mortality utilizing the Weibull’s regression. Results: Three hundred
ninety-one cases were included. From the 2020 cohort (162 patients), 24 (15%) had a concomitant SARS-CoV-2 infection.
Fourteen patients (58%) tested positive after admission. The COVID-19(þ) group had a higher risk of in-hospital, 30-day, and
90-day mortality (p < 0.001). They also had a prolonged hospital stay and presented with more complications and read-
missions (p < 0.05). Only COVID-19(þ) status and older age were independent predictors for mortality with a HR¼ 6.5 (p¼
< 0.001) and 1.09 (p¼ 0.001), respectively. The 2020 cohort had twice the risk of mortality with a HR¼ 2.04 (p¼ 0.002) compared to
the 2019 cohort. However, comparing only the COVID-19 (-) patients, there was no difference in mortality risk, with a HR ¼ 1.30
(p ¼ 0.343). Discussion: The COVID-19 pandemic has significantly affected healthcare systems and elderly patients. Conclu-
sions: Hip fracture patients with a concomitant SARS-CoV-2 virus infection were associated with increased morbidity and
mortality throughout the first 3 months. COVID-19 status and older age were significant predictors for mortality. Efforts should
be directed into nosocomial infection reduction and prompt surgical management.
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Introduction

Since the first reported cases of SARS-CoV-2 virus infection

and the coronavirus disease 2019 (COVID-19) in China, the

disease has spread rapidly without boundaries and every coun-

try in the world has been affected in some magnitude.1 By the

end of 2020, more than 68 million people have been affected

worldwide, with over 1.5 million deaths.2 In particular, Latin
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America became the world’s most affected geographic area in

June 2020,3 and Chile was not an exception with one of the

highest cumulative incidences and an exceptional healthcare

overload during the winter season.

Hip fractures are the most severe manifestation of

so-called fragility fractures and have been recognized as one

of the growing epidemics of the 21st century.4,5 Their time-

sensitive need for intervention and the elderly, frail, high-risk

population that they affect have become critical features dur-

ing the COVID-19 pandemic, especially in highly affected

countries and on the verge of collapse health systems.

Several reports have shown an increased 30-day mortality in

patients with a hip fracture and concomitant COVID-19 infec-

tion.6-12 However, the sub-acute effects of the pandemic on this

specific population are still unknown. Similarly, the influence of

limited access to health care because of the pandemic in patients

independently of their COVID-19 status and the disparities of

different health systems in Latin America have not been

addressed.

Our objective is to describe the effects of the COVID-19

pandemic on morbidity and mortality of elderly patients admit-

ted for a fragility hip fracture in 3 different Chilean hospitals

with a minimum 90-day follow-up. We also establish predic-

tors for mortality, including COVID-19 infection, demo-

graphics, delay in surgery, and different health care systems.

Materials and Methods

A multicenter cohort study was performed at 3 major hospitals

within Santiago, Chile. Ethical institutional review board

approval was obtained individually at each center before

performing this study. All 3 centers are high complexity

referral hospitals, 2 of them of public access and 1 private,

representing the mixed public-private Chilean healthcare

system.13 Results were reported in accordance with the

STROBE (strengthening the reporting of observational

studies in epidemiology) statement and checklist for

retrospective studies.14

We included all patients older than 60 years of age admitted

for a fragility hip fracture (femoral neck, pertrochanteric, or

subtrochanteric fracture) from March 15th, when a national

state of emergency was declared because of the COVID-19

pandemic, until August 30th, 2020 (2020 cohort). All patients

were followed for a minimum of 90 days after admission or until

the date of their death. Exclusion criteria were patients with a

high-energy fracture, femoral shaft, and periprosthetic fractures.

Patients from the same period of 2019 were included as a control

group, complying with the same inclusion and exclusion criteria,

from all 3 hospitals participating in the study (2019 cohort).

Electronic charts were used to collect all clinical notes and

images, including patient demographics, surgery reports, dis-

charge summaries, emergency consultations, follow-up

appointments, and postoperative x-rays. The following clinical

data was collected: age, gender, comorbidities, modified Charl-

son Comorbidity Score Index (CCI),15,16 American Society of

Anesthesiologists (ASA) score, laboratory on admission

including SARS-CoV-2 test results, type of fracture, treatment

received, time from admission to surgery and length of hospital

stay (LOS) (in days). Medical or surgical complications, emer-

gency consults or readmissions within 30 days after discharge,

and mortality were also recorded (in-hospital, 30-day, and

90-day mortality). Mortality information is centralized and

accessible in Chile, ensuring a reliable and complete set of

information at the time of review.

Patients were classified into COVID-19 positive (þ) or

COVID-19 negative (-) groups based on their SARS-CoV-2

real-time reverse transcriptase-polymerase chain reaction

(rRT-PCR) status and/or clinical symptoms. Seventy-eight per-

cent of patients had at least 1 SARS-CoV-2 PCR test during

their hospitalization (127 of 162 patients) along with all symp-

tomatic cases. Cases with at least 1 positive test (23 cases)

during their clinical course, as well as patients who tested

negative but had highly suggestive symptoms and a Computed

Tomography (CT) scan with a compatible COVID-19 pneumonia

(1 case), were considered part of the COVID-19 (þ) group.

Patients with negative tests (103 of 162 cases) and patients not

tested but without any suggestive symptoms and an uneventful

clinical course on retrospective analysis (35 of 162 cases) were

considered part of the COVID-19 (-) group. Patients were re-

tested in case of in-hospital contact with a positive subject or if

there was any change in their symptoms.

All patients were managed by an orthogeriatric team during

their hospital stay and were initially considered for surgery

unless their medical condition needed stabilization. Displaced

femoral neck fractures were treated with a total hybrid arthro-

plasty or cemented (bipolar) hemiarthroplasty. Non-displaced

femoral neck fractures were treated with osteosynthesis versus

hip arthroplasty if a significant posterior tilt was observed.17

Pertrochanteric fractures were treated with reduction and fixa-

tion with a cephalomedullary nail or a sliding hip screw. All

subtrochanteric fractures (defined as fractures up to 5 cm below

the lesser trochanter) were treated with long cephalomedullary

nail fixation. All surgeries were performed as per standard

clinical pathway, and even though operating room access was

overall limited for non-urgent conditions, the orthopaedic sur-

gery service continued to provide care to all patients presenting

with a hip fracture to the emergency department in all 3 centers.

Patients were encouraged to mobilize early with weight-bearing

as tolerated as per routine hip fracture surgery protocols, favoring

early discharge. Antibiotic and deep venous thrombosis prophy-

laxis were used in all cases. Patients were followed at 3 and 6

weeks after discharge and bi-monthly after that.

Statistical Analysis

Statistical analysis was conducted using SPSS version

21 (SPSS, Chicago, IL, USA) and STATA 16/SE (Stata Corp

LLC, Texas, USA). The primary outcome was mortality,

assessed as in hospital, 30-day, and 90-day mortality. The

2020 cohort’s secondary outcomes were: length of hospital

stay, postoperative complications, and emergency consults or

readmissions within 30 days after discharge. The Chi-Squared
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and Fisher Exact tests were used to compare categorical data,

while the independent samples t-test or the Mann-Whitney test

was utilized for numerical data after normality verification.

Similarly, variables were expressed as number of patients (n)

and percentage (%), mean and standard deviation (SD), or,

alternatively, median and interquartile range (IQR).

Kaplan-Meier curves were utilized for the survival analysis,

and values were expressed with their 95% confidence intervals

(CI). Survival probabilities were explored, adjusting to a

Weibull’s distribution.18,19 Hazard Ratios (HR) with their

95%CI were considered to assess for mortality predictors in

univariable and multivariable analyzes, utilizing the Weibull’s

regression.18,19 Multivariable models were selected from vari-

ables with a significant association in the univariable analysis at

alpha <0.2. Variables included in the analysis were: gender, age,

CCI, ASA score, COVID-19 status, time from admission to sur-

gery (in days), and being treated in a public vs. private hospital.

The mortality of patients from the 2020 and 2019 cohorts

was also compared. In parallel, the 2020 and 2019 cohorts were

contrasted removing the COVID-19 (þ) patients to analyze the

effects of the pandemic in the COVID-19 (-) patients. A p-

value < 0.05 was considered to be significant.

Results

A total of 391 cases were included, 162 patients in the 2020

cohort and 229 in the 2019 cohort. There was no difference in

gender, age, CCI, ASA score, or fracture type within the 2

cohorts (Table 1).

2020 Cohort

From 162 patients, 24 (15%) were classified as COVID (þ) and

138 (85%) as COVID (-) (Table 2). No difference was observed

in patients’ demographics or fracture type; however, more

patients developed a SARS-CoV-2 infection in the public hos-

pitals (22/110; 20%) compared to the private one (2/52; 4%)

(p ¼ 0.007). Patients were followed for a median of 130 days

(IQR 100-153). In addition, COVID-19 (þ) patients were also

followed for a minimum of 90 days after their SARS-CoV-2

infection if alive (median: 48 days; IQR 18-141). Three

Table 1. Patients Demographics and Surgery Details.

2020 Cohort
(n ¼ 162)

2019 Cohort
(n ¼ 229) p-value

Gender (n; %)
Female 139 (86%) 184 (80%) 0.161^
Male 23 (14%) 45 (20%)

Age (median; IQR) 82 years (75-88) 83.5 years (77-89) 0.122*
Charlson Comorbidity

Index (median; IQR)
1 (0-2) 1 (0-2) 0.651*

ASA score
(median; IQR)

2 (2-2) 2 (2-2) 0.483*

Type of fracture (n, %)
Femoral neck 68 (42%) 97 (42%) 0.368^
Intertrochanteric 89 (55%) 118 (52%)
Subtrochanteric 5 (3%) 14 (6%)

Side (n, %)
Left 72 (44%) 106 (46%) 0.718^
Right 90 (56%) 123 (54%)

Treatment (n, %)
Non-operative 3 (2%) 3 (1%) 0.695^
Operative 159 (98%) 226 (99%)

Internal fixation 97 (61%) 140 (62%)
Hemiarthroplasty 29 (18%) 23 (10%)
Total hip

arthroplasty
33 (21%) 63 (28%)

Abbreviations: ASA, American Society of Anesthesiologists; IQR, interquartile
range.
* Mann Whitney Test.
^ Chi-square or Fisher’s test.

Table 2. Patients From the 2020 Cohort.

COVID (þ)
(n ¼ 24)

COVID (-)
(n ¼ 138) p-value

Gender (n; %)
Female 20 (83%) 119 (86%) 0.707^
Male 4 (17%) 19 (14%)

Age (median; IQR) 81 years (75-88) 81 years (77-89) 0.370*
Charlson comorbidity

index (Median; IQR)
2 (0-3) 1 (0-2) 0.05*

Comorbidities (n; %)
Diabetes 4 (17%) 34 (25%) 0.395^
Coexisting lung

disease
2 (8%) 15 (11%) 1^

Cardiopathy 5 (21%) 24 (17%) 0.773^
Hypertension 14 (58%) 79 (57%) 0.921^

Active smoking (n; %) 4 (17%) 17 (12%) 0.520^
ASA score

(median; IQR)
2 (2-3) 2 (2-2) 0.035*

Type of fracture (n, %)
Femoral neck 8 (33%) 60 (43%) 0.637^
Intertrochanteric 15 (63%) 74 (54%)
Subtrochanteric 1 (4%) 4 (3%)

Side (n, %)
Left 10 (42%) 62 (45%) 0.827^
Right 14 (58%) 76 (75%)

Time from admission to
surgery (Days,
median; IQR)

5 days (3-8) 3 days (1-6) 0.017^

Treatment (n, %)
Non-operative 3 (13%) 0 0.003^
Operative 21 (87%) 138 (100%) 0.385^

Internal fixation 15 (71%) 82 (59%)
Hemiarthroplasty 4 (19%) 25 (18%)
Total hip

arthroplasty
2 (10%) 31 (23%)

Type of hospital being
treated at (n; %)

Private 2 (8%) 50 (36%) 0.007^
Public 22 (92%) 88 (64%)

Abbreviations: ASA, American Society of Anesthesiologists; IQR, interquartile
range.
* Mann Whitney Test.
^ Chi-square or Fisher’s test.
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patients did not undergo surgical treatment; all of them died

during their hospitalization because of their coexisting medical

conditions and COVID-19 infection (5, 10, and 18 days after

admission).

From the COVID-19 (þ) group, 21 patients (87.5%) devel-

oped respiratory symptoms and/or fever. Ten (42%) of these

patients tested positive in admission laboratory, while 14 (58%)

tested positive during the following days, at a median of 6 days

(IQR 1-18 days). Patients that were COVID-19 (þ) were con-

sidered to have a higher ASA classification but similar CCI.

Time from admission to surgery was longer in the COVID-19

(þ) patients (5 vs. 3 days, p ¼ 0.017).

Overall mortality in the 2020 cohort was 21% (35/162

patients), with 67% (16/24) of COVID-19 (þ) and 14% (19/

138) of COVID-19 (-) patients dying during follow-up (p ¼ <

0.001). The COVID-19 (þ) group had a higher risk of in-

hospital, 30-day, and 90-day mortality than the COVID-19 (-)

group. Similarly, COVID-19 (þ) patients had a longer hospital

stay (12.5 vs. 6.5 days, p¼ 0.001), as well as an increased rate of

postoperative medical complications (83% vs. % 39%, respec-

tively. p ¼ < 0.001) and emergency consultations or readmis-

sions after discharge (25% vs. 8%, p¼ < 0.001) (Tables 3 and 4).

Kaplan-Meier curves revealed a survival for the COVID-19 (þ)

patients of 54.2% (95%CI 32-71) at 30 days and 37.5% (95%CI

19-56) at 90 days. In contrast, COVID-19 (-) patients showed a

survival of 95.7% (95%CI 90-98) at 30 days and 91.3% (95%CI

85-95) at 90 days, with a significant difference between the two

groups (HR ¼ 8.54, 95%CI 4-16; p ¼ < 0.001) (Figure 1).

Predictors for Mortality

The univariable analysis showed that COVID-19 status, age, CCI,

ASA score IV, being treated in a public hospital, and a longer

period from admission to surgery were risk factors for mortality

(Table 5). Multivariable risk analysis found that COVID-19 (þ)

status and older age were the only independent predictors for

mortality with a HR ¼ 6.5 (95%CI 2-14; p ¼ < 0.001) and HR

¼ 1.09 (95%CI 1.03-1.1; p ¼ 0.001), respectively.

2020 vs. 2019 Cohort

Overall, patients from the 2020 cohort had twice the risk of mor-

tality with a HR¼ 2.04 (95%CI 1.3-3.2; p¼ 0.002), compared to

the 2019 cohort. Similarly, they presented a higher in-hospital

(8.6% vs. 2.2%; p ¼ 0.003), 30-day (10.5% vs. 3.9%; p ¼
0.010), and 90-day mortality (17.3% vs. 9.2%; p¼ 0.018), When

comparing only the COVID-19 (-) patients from the 2020 cohort

to the entire 2019 cohort, there was no difference in mortality risk,

with a HR ¼ 1.30 (95%CI 0.75-2.26; p ¼ 0.343) (Figure 2).

Likewise, in-hospital (2.9 vs. 2.2%; p ¼ 0.734), 30-day (4.3 vs.

3.9%; p¼ 0.845), and 90-day mortality (9.4 vs. 9.2%; p¼ 0.936),

showed no statistically significant difference.

Discussion

The COVID-19 pandemic has affected most aspects of our

daily lives, with a significant burden to health care systems

and an enormous impact on patients, especially the high-risk

elderly population. Our results show that Chilean elderly

patients with a hip fracture and a concomitant SARS-CoV-2

virus infection were associated with a significantly increased

30 and 90-day mortality, along with poorer outcomes in terms

Table 3. Outcomes for the 2020 Cohort.

COVID (þ), (n ¼ 24) COVID (-), (n ¼ 138) OR (95%CI) p-value

In-hospital mortality (n, %) 10 (42%) 4 (3%) 23.9 (95%CI 6-86) <0.001^
30-days mortality (n, %) 11 (46%) 6 (4%) 18.6 (95%CI 6-58) <0.001^
90-days mortality (n, %) 15 (63%) 13 (9%) 16 (95%CI 6-43) <0.001^
Length of hospital stay (Days, median; IQR) 12.5 days (IQR 7-23) 6.5 days (IQR 4-11) 0.001*
Postoperative medical complications (n of patients, %) 20 (83%) 54 (39%) 7.7 (95%CI 2-23) <0.001^
Emergency consultations or readmissions (n, %) 6 (25%) 11 (8%) 3.8 (95%CI 1.2-12) 0.023^

Abbreviations: OR, odds ratio; CI, confidence interval.
* Mann Whitney Test.
^ Chi-square or Fisher’s test.

Table 4. Complications in the 2020 Cohort.

COVID (þ)
(n ¼ 24)

COVID (-)
(n ¼ 138)

Postoperative periprosthetic fracture 0 case 1 case
Postoperative hematoma 0 case 2 cases
Peri-prosthetic/Peri-implant joint infection 2 cases 0 case
Wound dehiscence 1 case 0 case
Hardware failure 1 case 0 case
Medical complications

Postoperative delirium 8 cases 32 cases
Urinary tract infection 3 cases 11 cases
Pneumonia 11 cases 4 cases
DVT/PE 3 cases 5 cases
Acute renal failure 3 cases 8 cases
Gastrointestinal bleeding 0 case 1 case
Congestive heart failure 0 case 1 case
Electrolyte imbalance 6 cases 10 cases
Hypertensive crisis 0 case 1 case
Intestinal obstruction 0 case 1 case
Respiratory failure 2 cases 1 case
Cerebrovascular infartc 0 case 1 case
Atrial fibrillation 0 case 3 cases

Abbreviations: DVT, deep venous thrombosis; PE, Pulmonary embolism.
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of postoperative complications, length of hospital stay, and

postoperative readmissions.

Our series revealed a 15% incidence of COVID-19 disease

in elderly patients admitted for a hip fracture, similar to other

published reports.8,20 Furthermore, overall mortality was

increased, with a 5-fold mortality rate for COVID-19 (þ)

patients (67%) when compared to COVID-19 (-) patients

(14%). Other reports have addressed early mortality rates in

this scenario, with values ranging from 10 to 53%7-10,12,20,21 at

30 days. However, most studies report only crude mortality

rates, with a short follow-up, especially after the SARS-CoV-2

virus infection, which could influence survival rates and overall

outcomes.20 In contrast, this series showed an increased mortal-

ity rate during the first month, with a persistent effect during the

second and third months after admission. In fact, 17% of patients

died within these 2 timeframes (30 and 90 days), emphasizing

the need for a prolonged follow-up in this clinical setting.

Symptomatic patients reached more than 85% in this study,

in line with previous reports that have found that an asympto-

matic disease course is less frequent in older age groups.22 On

the other hand, more than half of the patients of this series

(58%) tested positive for COVID-19 several days after admis-

sion, replicating the experiences reported by Dupley et al23 and

the IMPACT-Scot 2 report, among others.7,9 Consequently, we

have to assume that a proportion of these patients may have

contracted the virus as a nosocomial infection, which high-

lights the need for strict preventive measurements, as separate

in-hospital cohorts by COVID-19 status and universal PCR

testing on admission, especially in high-risk population.24

Even though the COVID-19 pandemic has affected every

country in some magnitude, significant variations exist in

infection-wave timing and health systems response or capacity

that could differentiate outcomes from various geographic

locations. Latin-America has some of the highest COVID-19

rates globally, with this condition being aggravated by poverty

and political factors.25 Chile, in particular, suffered a delayed

first wave of infection, with one of the highest cumulative

incidences, but a relatively low lethality as a result of intense

resource relocation.26 Slullitel et al6 reported the effects of

social lockdown on an Argentinean cohort of hip fracture

patients before and after the COVID-19 pandemic started. Even

when all patients tested negative for SARS-CoV-2 virus

Figure 1. Kaplan Meier curve of survival for the COVID-19 (-) and COVID-19 (þ) patients from the 2020 cohort.

Table 5. Univariable and Multivariable Analyzes.

Univariable Multivariable

Variable HR (95%CI) p-value HR (95%CI) p-value

Gender female
(vs. male)

1.01 (0.39-2.62) 0.968 not included

Age 1.06 (1.02-1.1) 0.003 1.09 (1.03-1.15) 0.001
Charlson

comorbidity
index

1.2 (1.03-1.4) 0.017 1.09 (0.9-1.3) 0.327

ASA Score (vs. ASA I)
ASA II 0.46 (0.16-1.36) 0.159 0.61 (0.19-1.88) 0.393
ASA III 0.71 (0.22-2.38) 0.586 0.58 (0.17-1.99) 0.391
ASA IV 5.83 (1.45-23.4) 0.013 2.94 (0.31-27.92) 0.347

Active smoking
status

0.58 (0.17-1.9) 0.374 not included

COVID-19 (þ) 8.54 (4.3-16.7) <0.001 6.51 (2.86-14.8) <0.001
Time from

admission
to surgery
(days)

1.08 (1.02-1.1) 0.006 1.04 (0.97-1.12) 0.246

Public hospital
(vs. private)

2.9 (1.1-7.4) 0.027 1.5 (0.4-4.5) 0.475

Abbreviations: HR, hazard ratio; CI, confidence interval.

Zamora et al 5



infection, patients treated during the pandemic were frailer and

less mobile, resulting in a higher mortality rate. Pintado et al27

reported a significant decrease in most emergency department

visits except for osteoporotic fractures in a Peruvian trauma

center. To our knowledge, this is the only report to date to

specifically address mortality in hip fracture patients with a

concomitant SARS-CoV-2 infection in a Latin-American

country, with comparable results to case series from other

locations.

Determining mortality and risk factors for adverse outcomes

for patients with COVID-19 and a concurrent hip fracture is of

great importance, as it can improve clinical pathways, perio-

perative management, and resource allocation. The univariable

analysis revealed that COVID-19 status (þ) (HR ¼ 8.5), older

age (HR ¼ 1.06), higher CCI (HR ¼ 1.2), ASA score IV

(HR ¼ 5.8), a prolonged time from admission to surgery

(HR ¼ 1.08), and being treated in a public hospital

(HR¼ 2.9) were significant risk factors for increased mortality.

However, many of these factors might be more related to the

risk of contracting the disease (such as the type of hospital

being treated in) or the consequence of their medical condition.

As a result, the multivariable analysis revealed that only

COVID-19 status (þ) (HR ¼ 6.5) and older age (HR ¼ 1.09)

were significant predictors for mortality.

In this series, COVID-19 (þ) patients had not only a higher

risk of dying but also had a much higher odds of presenting

with a medical complication such as thromboembolic disease,

pneumonia, surgical site infection, among others. Similarly,

patients’ median length of stay doubled their COVID-19 (-)

counterparts. Other reports have shown up to 51% rate of pul-

monary complications in patients undergoing surgery with a

concurrent SARS-CoV-2 virus infection28 and up to 31% of

thromboembolic events in severely ill patients.29 Furthermore,

this study showed that COVID-19 (þ) patients were more

likely to be readmitted or to go to the emergency department

for complications related to their initial hospitalization or their

COVID-19 status, including respiratory failure, among others.

Donnelly et al30 reported that up to 20% of COVID-19 (þ)

patients were readmitted after an initial discharge in a large

multicenter study. Again, these results emphasize the need for a

prolonged follow-up, especially in older patients, and that stud-

ies focused exclusively on inpatient or 30-day morbidity and

mortality may not fully represent the burden of this disease.

When comparing the 2020 cohort to the 2019 cohort,

patients treated during the COVID-19 pandemic had twice the

hazard of dying, compared to their 2019 counterparts, along

with a significant difference in inpatient, 30-day, and 90-day

mortality. However, when considering only the COVID-19 (-)

patients, we observed a non-statistically significant difference

between the two cohorts, favoring a higher mortality risk for

the 2020 group. This partially contrasts the results reported by

Tripathy et al31; their systematic review showed no significant

difference in overall 30-day mortality within the 2020 and 2019

cohorts (9 vs. 6%; p ¼ 0.14).

Our report has several limitations. It is a retrospective anal-

ysis and therefore is subject to different sources of bias, such as

selection bias in that we included only patients that were admit-

ted for a hip fracture, while some patients might not have been

assessed in the emergency department because of the pan-

demic. Secondly, given the overall scarcity of resources that

affected our health system during the COVID-19 pandemic, the

best practices for the management of elderly patients with a hip

fracture might not have been achieved, including delays in

operative management. Furthermore, 3 different hospitals par-

ticipated in the study, which may introduce variability among

surgical techniques and overall perioperative management of

Figure 2. Kaplan Meier curve of survival for the COVID-19 (-) and COVID-19 (þ) patients from the 2020 cohort, compared to the 2019
cohort.
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hip fracture patients and COVID-19 (þ) subjects. In the same

way, protocols were implemented gradually, and therefore,

were not applied homogeneously in time or within centers.

Similarly, the limited sensitivity of the nasal swab PCR assay32

and the fact that, initially, not all patients underwent a SARS-

CoV-2 virus test may have affected the overall incidence of the

COVID-19 disease in this group of patients. Moreover, given the

relatively small sample size, it is possible that some differences,

including results from the multivariable analysis, were not

observed due to type 2 error and lack of study power.

Despite these limitations, our study has strengths to men-

tion. The multicentric nature and the mixture of public and

private health, which may reflect most Latin-American coun-

tries’ reality, reveal important information about the effects of

COVID-19 on this geographic location. Similarly, the 90-day

follow-up allowed us to identify an increase in mortality not

fully covered by the 30-day assessment carried in other reports.

In conclusion, hip fracture patients with a concomitant

SARS-CoV-2 virus infection were associated with a signifi-

cantly increased mortality and morbidity. COVID-19 status

and older age were the only independently significant predic-

tors for mortality during the pandemic and delivered a signif-

icant increase in mortality compared to 2019. Efforts should be

focused on prompt treatment and strict hospital viral transmis-

sion prevention, especially in high-risk geriatric populations.
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