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a b s t r a c t

Background: The impact of previous SARS-CoV-2 infection on the morbidity of elective total joint
arthroplasty (TJA) is not fully understood. This study reports on the association between previous COVID-
19 disease, hospital length of stay (LOS), and in-hospital complications after elective primary TJA.
Methods: Demographics, comorbidities, LOS, and in-hospital complications of consecutive 340 patients
with a history of COVID-19 were compared with those of 5014 patients without a history of COVID-19
undergoing TJA. History of COVID-19 was defined as a positive IgG antibody test for SARS-CoV-2
before surgery. All patients were given both antibody and polymerase chain reaction tests before surgery.
Results: Patients with a history of COVID-19 were more likely to be obese (43.8% vs 32.4%, P < .001), Black
(15.6% vs 6.8%, P < .001), or Hispanic (8.5% vs 5.4%, P ¼ .028) than patients without a history of COVID-19.
COVID-19 treatment was reported by 6.8% of patients with a history of COVID-19. Patients with a history of
COVID-19 did not have a significantly longer median LOS after controlling for other factors (for hip
replacements, median 2.9 h longer, 95% confidence interval ¼ �2.0 to 7.8, P ¼ .240; for knee replacements,
median 4.1 h longer, 95% confidence interval ¼ �2.4 to 10.5, P ¼ .214), but a higher percentage were
discharged to a posteacute care facility (4.7% vs 1.9%, P ¼ .001). There was no significant difference in
in-hospital complication rates between the 2 groups (0/340 ¼ 0.0% vs 22/5014 ¼ 0.44%, P ¼ .221).
Conclusions: We do not find differences in LOS or in-hospital complications between the 2 groups.
However, more work is needed to confirm these findings, particularly for patients with a history of more
severe COVID-19.
Level of evidence: II.
© 2022 Published by Elsevier Inc. on behalf of The American Association of Hip and Knee Surgeons. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

The novel coronavirus, SARS-CoV-2, has caused millions of
deaths worldwide as part of a global pandemic; the impact of
persistent health effects among survivors of COVID-19 remains
under evaluation [1,2]. Beyond upper and lower respiratory
symptoms commonly reported in COVID-19, systemic effects
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including thrombophilia [3], myocarditis [4,5], and neuropathy
[6,7] have been reported. Other symptoms including fatigue and
malaise [8] can persist months after resolution of primary illness.
Furthermore, active COVID-19 illness has been shown to be asso-
ciated with an increased risk for perioperative complications,
including sepsis, shock, cardiac arrest, pneumonia, respiratory
failure, acute respiratory distress syndrome, acute kidney injury,
and mortality in patients undergoing emergency procedures [9].

The impact of prior infectionwith SARS-CoV-2 on the outcomes of
elective surgical procedures is an important, unanswered clinical
issue.
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As rates of COVID-19 illness fell in New York City, elective surgical
procedures at our high-volume specialty musculoskeletal center
resumed. Presurgical screening was adjusted to test for serum anti-
bodies to SARS-CoV-2 [10]. In addition, all patients underwent
nasopharyngeal polymerase chain reaction (PCR) screening within
3 days before admission, and elective surgery on PCR-positive pa-
tients was postponed in accordance with regulatory guidance.

The impact of previous SARS-CoV-2 infection on the morbidity
of patients undergoing elective total joint replacement has not yet
been carefully assessed. We hypothesized that morbidity after joint
replacement would be increased among those who had a history of
COVID-19, even if symptoms were resolved [11].

The current study reports how demographics, comorbidities,
hospital course (including length of stay [LOS]), and in-hospital
complications among consecutive patients undergoing elective
arthroplasty at our large orthopaedic hospital differed between
patients with and without a history of COVID-19.

Material and methods

After obtaining institutional review board approval, we queried
our institution’s data warehouse for patients undergoing elective
primary total hip arthroplasty (THA) or total knee arthroplasty
(TKA) between 5/6/2020 and 1/5/2021. Inclusion criteria were
based on International Classification of Diseases-10 codes from the
Centers for Medicare and Medicaid Elective Primary THA/TKA
Complication Measure. Exclusion criteria included indications for
pelvic or lower limb fracture; concurrent partial hip or knee
arthroplasty; concurrent revision, resurfacing, or implanted device/
prosthesis removal procedure; indications for mechanical compli-
cation; and/or indications for malignant neoplasms [12].

Our institution’s presurgical screening for elective surgery was
modified to account for the ongoing COVID-19 pandemic. These
changes included the following:

1. All patients received a SARS-CoV-2 RNA qualitative real-time
(RT)-PCR test within 3 days of the scheduled surgery;
a. Cepheid Xpert Xpress SARS-CoV-2 (Sunnyvale, CA; positive

percent agreement 98%, negative percent agreement 96%)
[13] or

b. Biomerieux Biofire Respiratory Panel 2.1 (Salt Lake City, UT;
positive percent agreement 98% and negative percent
agreement 100%) [14]

2. A screening questionnaire to determine
a. If the patient had experienced any symptoms related to

COVID-19 within the last 2 weeks;
b. If the patient had traveled to a foreign country or US state

outside of our regional catchment area in the last 2 weeks;
c. If the patient had recent exposure to someonewith suspected

or confirmed COVID-19;
3. SARS-CoV-2 IgG serological testing (Abbott Architect, IgG

sensitivity 100%, specificity 99%; Abbott Park, IL) within 4 weeks
of surgery at the time of preoperative medical clearance [15];

4. Pulse oximetry (performed at the time of RT-PCR);
5. Two-view chest radiography.

The cohort was then divided into 2 groups based on evidence of
a history of COVID-19 at the time of presurgical screening. Because
this study was fairly early in the COVID-19 pandemic, and because
any patient with a positive COVID-19 PCR would not have qualified
for elective arthroplasty, patients in the history of COVID-19 group
were defined as those with a positive IgG serology test for SARS-
CoV-2 before surgery. All remaining patients were classified as
lacking a history of COVID-19. Chart review of the COVID-19 group
was done to collect further data on their symptom history and
degree of illness (Fig. 1) and included questions about presence,
start and duration of symptoms, prior COVID-19erelated hospi-
talizations, and pharmacological and respiratory treatments for
COVID-19. For the majority of patients in the COVID-19 group, who
were never PCR-tested and were pauci-symptomatic, the date of
COVID-19 infection and its relationship with the date of surgery
was unknown.

Patient demographics (including age, sex, race, ethnicity, and
body mass index [BMI]), the American Society of Anesthesiologists
classification [16], the Elixhauser Comorbidity Index (ECI) [17,18],
and comorbidities were compared between patients with and
without a history of COVID-19. We also compared information from
patients’ presurgical screening including vital signs (pulse, respi-
ration rate, SpO2), blood type, antibody test results, PCR test results,
self-report of recent travel, self-report of recent COVID-19 expo-
sure, and self-report of recent COVID-19 symptoms, as well as
surgery details (hip or knee replacement, inpatient or ambulatory,
type of anesthesia), discharge disposition (home or not), LOS, and
in-hospital complication rate (which included 8 specific compli-
cations from the Centers for Medicare and Medicaid Elective Pri-
mary THA/TKA Complication Measure, but was limited to
complications that occurred during the index hospital admission
and were not present on admission).

Continuous variables with normal distribution were presented
as mean (standard deviation [SD]) and compared by Student's t
test; non-normal variables were reported as median (interquartile
range [IQR]) and compared by the Wilcoxon Mann-Whitney U test.
Categorical variables were presented as frequencies and percent-
ages and compared using the chi-square test or the Fisher exact
test, when appropriate. Multivariable quantile regressions were
used to analyze the association between median LOS and history of
COVID-19, controlling for age, BMI, sex, race, and ECI (separately for
TKA and THA cohorts).

All tests were 2-sided. Significance was defined as P < .05.
Statistical analyses were performed using R, version 4.0.3. (R Foun-
dation for Statistical Computing, Vienna, Austria, https://www.R-
project.org/) and SAS, version 9.4 (SAS Institute Inc., Cary, NC).

Before our analysis, we conducted power calculations for LOS
and in-hospital complications. For LOS, this was estimated using a
nonparametric Mann-Whitney method. We estimated our sample
size would achieve 90% power to detect noninferiority at a 5%
significance level, with the margin of equivalence set to a third of a
day and the true difference assumed to be 3 hours. For in-hospital
complications, we used an equivalence test for difference between
2 independent proportions. We estimated our sample size would
achieve 45% power to detect equivalence at a 5% significance level,
assuming 0.5% of patients with no history of COVID-19 would have
an in-hospital complication, the actual difference in in-hospital
complication rates between groups is 0.5%, and the margin of
equivalence, given in terms of difference, is [�0.5%, 1.5%]. Given low
expected power, we view the in-hospital complication analysis as
preliminary. We report the results here given the importance of the
underlying questions and in the hopes of spurring further work on
this topic.

Results

Demographics, comorbidities, and history of COVID-19

We identified 5354 patients who underwent a primary elective
THA or TKA, among whom 3083 (57.6%) were female, 4458 (83.3%)
were White or Caucasian, 394 (7.4%) were Black or African Amer-
ican, and 301 (5.6%) were Hispanic or Latino. The mean age was
64.8 (SD ¼ 10.2) years, and the mean BMI was 30.5 (SD ¼ 6.4)
(Table 1).

https://www.R-project.org/
https://www.R-project.org/


Figure 1. Chart review of the 2 groups.
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The history of the COVID-19 group consisted of 340 (6.3%)
patients, 3 of whom (0.9%) had a positive RT-PCR for SARS-CoV-2 at
the time of presurgical screening; surgeries of those 3 patients were
initially postponed for at least 4 weeks, and these patients were
later included in the cohort; 145 of 340 (42.6%) reported experi-
encing COVID-19 symptoms, 29 of 340 (8.5%) reported pneumonia,
23 of 340 (6.8%) were admitted to a hospital for COVID-19 treat-
ment, and 2 of 340 (0.6%) were transferred to the ICU for treatment
of severe COVID-19 disease. The mean time to surgery from disease
onset was 168 (SD ¼ 71) days.

A higher proportion of patients with a history of COVID-19 were
Black or African American (15.6% vs 6.8%, P < .001) and Hispanic or
Latino (8.5% vs 5.4%, P ¼ .028). Also, a higher proportion of patients
with a history of COVID-19 were obese (43.8% vs 32.4%, P < .001)
and anemic (defined as hemoglobin <12 g/deciliters [dL] in female
and<13.3 g/dL inmale patients) (7.6% vs 4.0%, P¼ .002), and a lower
proportion had rheumatoid arthritis (1.8% vs 3.9%, P ¼ .048). There
were no significant differences with respect to mean age, sex,
American Society of Anesthesiologists classification, or ECI
(Table 1).

Presurgical screening

During presurgical screening, 22 (6.5%) patients with a history
of COVID-19 reported recent exposure to a suspected or
confirmed case of COVID-19; only 78 (1.6%) in the no history of
COVID-19 group reported recent exposure (P < .001) (Table 2).
There were no differences in patient-reported recent symptoms
of COVID-19 (P ¼ .218) or recent foreign or domestic travel (P ¼
.773) between groups. For vitals taken during presurgical
screening, there were no differences in mean SpO2, respiration
rate, or pulse. The history of the COVID-19 group had a higher
proportion of A (44.4% vs 40.3%) and B (17.6% vs 14.0%) blood
types (P ¼ .012).

Surgery details, discharge disposition, LOS, and in-hospital
complications

There was no difference in the percentage of ambulatory (vs
inpatient) surgeries (11.8% vs 11.3%, P ¼ .797) or regional anesthesia
use (97.1% vs 97.8%, P ¼ .136). However, a lower proportion of pa-
tients in the history of COVID-19 group were discharged home
(95.3% vs 98.1%, P < .001) (Table 3). The median length of inpatient
stay was 53 hours (IQR ¼ 33-76) among the history of COVID-19
group and 50 hours (IQR ¼ 31-60) in the no history of COVID-19
group (P ¼ .001). However, our multivariable quantile regression
controlling for confounders found that history of COVID-19 was not
significantly associated with median inpatient LOS for hip
replacements (2.9 hours longer, 95% confidence interval ¼ �2.0 to
7.8, P ¼ .240) and knee replacements (4.1 hours longer, 95% confi-
dence interval ¼ �2.4 to 10.5, P ¼ .214) (Table 4).

The overall in-hospital complication rate was 0.4%, with no
significant differences between the history of COVID-19 group and
the no history of COVID-19 group. Therewere zero complications in
the history of COVID-19 group (0/340 ¼ 0.0% vs 22/501 ¼ 0.44%,
P ¼ .221) (Table 3).

Discussion

This study reports on the largest known cohort of patients un-
dergoing elective TJA operated on during the COVID-19 pandemic
and compares 340 patients with evidence of a history of COVID-19
with 5014 contemporaneous patients without evidence of a history
of COVID-19. Patients in the history of COVID-19 group were more



Table 1
Patient characteristics by history of COVID-19.

Demographics Overall History of COVID-19 No history of COVID-19 P-value

Total 5354 340 5014
Age, mean (SD) 64.8 (10.2) 63.4 (10.22) 64.9 (10.19) .533
BMI, mean (SD) 30.5 (64.2) 31 (5.71) 30.4 (66.31) .533
Female (%) 3083 (57.6) 180 (52.9) 2903 (57.9) .074
Race (%) <.0001
White or Caucasian 4458 (83.3) 248 (72.9) 4210 (84)
Black or African American 394 (7.4) 53 (15.6) 341 (6.8)
Other 502 (9.4) 39 (11.5) 463 (9.2)

Ethnicity (%) .028
Hispanic or Latino 301 (5.6) 29 (8.5) 272 (5.4)
Not Hispanic or Latino 4912 (91.7) 299 (87.9) 4613 (92)
Other 141 (2.6) 12 (3.5) 129 (2.6)

ASA (%) .22
1 197 (3.7) 15 (4.4) 182 (3.6)
2 4304 (80.4) 261 (76.8) 4043 (80.6)
3þ 853 (15.9) 64 (18.8) 789 (15.7)

Elixhauser Comorbidity Index (%) .565
0 1839 (34.3) 106 (31.2) 1733 (34.6)
1 1281 (23.9) 87 (25.6) 1194 (23.8)
2 1192 (22.3) 75 (22.1) 1117 (22.3)
3þ 1042 (19.5) 72 (21.2) 970 (19.3)

Comorbidities
Congestive heart failure (%) 41 (0.8) 3 (0.9) 38 (0.8) .7989
Valvular disease (%) 171 (3.2) 9 (2.6) 162 (3.2) .5535
Pulmonary hypertension (%) 3 (0.1) 1 (0.3) 2 (0) .0552
Peripheral vascular disease (%) 66 (1.2) 3 (0.9) 63 (1.3) .5452
Hypertension (%) 2144 (40) 147 (43.2) 1997 (39.8) .2147
Neurological disease (%) 118 (2.2) 8 (2.4) 110 (2.2) .8467
Pulmonary disease (%) 539 (10.1) 30 (8.8) 509 (10.2) .4309
Diabetes (%) 301 (5.6) 24 (7.1) 277 (5.5) .2346
Diabetes with complications (%) 97 (1.8) 6 (1.8) 91 (1.8) .9464
Hypothyroid disease (%) 665 (12.4) 35 (10.3) 630 (12.6) .2193
Renal disease (%) 186 (3.5) 9 (2.6) 177 (3.5) .3895
Liver disease (%) 44 (0.8) 2 (0.6) 42 (0.8) .622
Peptic ulcer disease (%) 10 (0.2) 0 (0) 10 (0.2) .4098
HIV (%) 2 (0) 0 (0) 2 (0) .7126
Lymphoma (%) 13 (0.2) 0 (0) 13 (0.3) .3472
Metastatic cancer (%) 3 (0.1) 0 (0) 3 (0.1) .6519
Solid tumor cancer (%) 36 (0.7) 4 (1.2) 32 (0.6) .2399
Rheumatic disease (%) 200 (3.7) 6 (1.8) 194 (3.9) .0477
Coagulopathy (%) 109 (2) 9 (2.6) 100 (2) .4096
Obesity (%) 1772 (33.1) 149 (43.8) 1623 (32.4) <.0001
Anemia (%) 229 (4.3) 26 (7.6) 203 (4) .0015
Alcohol abuse (%) 13 (0.2) 0 (0) 13 (0.3) .3472
Drug or substance abuse (%) 5 (0.1) 1 (0.3) 4 (0.1) .2105
Psychoses (%) 51 (1) 6 (1.8) 45 (0.9) .1111
Depression (%) 481 (9) 27 (7.9) 454 (9.1) .4872
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likely to be obese and more likely to be part of an ethnic/racial
minority. These findings are consistent with the literature. In a
study by Gu et al, obesity was associated with a higher risk of
having positive COVID-19 test results among African American
patients [19]. Unfortunately, a greater risk of severe COVID-19
disease has been described in African American, Asian, and
minority ethnic populations in a study by Raisi-Estabragh et al
[20]. In New York City, more cases and deaths of COVID-19 of
Black and Latino individuals were recorded than white in-
dividuals [21]. Potential reasons underlying why minorities have
been more affected are lack of ability to socially distance at work
and in multigenerational homes, mistrust of healthcare
systems resulting from historical mistreatment, lack of access to
quality medical care, and personal experience of discriminatory
treatment [22].

Published data on the safety of elective surgery in
COVID-19erecovered patients have been limited to smaller cohorts
and some recent population-level studies. Among smaller cohorts,
Lei et al reported a death rate of 20.6% in 34 patients who developed
COVID-19 during a hospitalization for an elective procedure [11];
Aminian et al reported amortality rate of 75% among 4 patients with
active COVID-19 undergoing elective surgery [23]; and in a study by
Shrikhande et al, none of the 6 patients undergoing oncologic sur-
gery who tested positive for COVID-19 required intensive care [24].
Other specific surgical subdisciplines have reported that elective
surgeries during COVID-19 can be of low risk [24-26]. Kaye et al
assume elective plastic surgery could be safe among
COVID-19enegative patients, given the relatively short duration of
surgery and good underlying health of the plastic surgery patient
population. On the other hand, data suggest that surgeries
with longer durations and higher severity levels among
COVID-19epositive patients may be associated with negative out-
comes [27]. In a multidisciplinary ambulatory surgery center setting,
300 elective surgeries in patients without COVID-19 symptoms
7 days before their surgery were safely performed between March
and April 2020 with no noted COVID-19erelated illnesses or com-
plications [28]. The International Consensus Group recommends
elective orthopaedic surgery only among COVID-19enegative pa-
tients, preoperative screening for SARS-CoV-2, and minimizing risk
of pathogen transfer, as well as hygiene measurements and personal
protection equipment [29]. Optimal timing for emergency surgery is
still debated, although severe COVID-19 has been described as a



Table 2
Presurgical screening results by history of COVID-19.

Demographics Overall History of COVID-19 No history of COVID-19 P-value

Preoperative vitals, mean (SD)
Pulse 72 (12.2) 71 (12.6) 72 (12.2) .614
Respiration rate 16 (2.2) 17 (4.7) 16 (1.9) .195
SpO2 98 (1.3) 98 (1.2) 98 (1.3) .431

Blood type, count (%) .012
A 2171 (40.5) 151 (44.4) 2020 (40.3)
B 764 (14.3) 60 (17.6) 704 (14)
N 52 (1) 0 (0) 52 (1)
O 2367 (44.2) 129 (37.9) 2238 (44.6)

COVID-19 screening
SARS-CoV-2 antibody positive (%) 340 (6.4) 340 (100) 0 (0) <.0001
SARS-CoV-2 RT-PCR positive (%) 3 (0.1) 3 (0.9) 0 (0) <.0001
Patient-reported recent foreign or domestic travela (%) 185 (3.5) 11 (3.2) 174 (3.5) .773
Patient-reported recent exposure to COVID-19b (%) 100 (1.9) 22 (6.5) 78 (1.6) <.0001
Patient reported recent COVID-19 symptomsc (%) 299 (5.6) 15 (4.4) 284 (5.7) .218

a Patients were asked at presurgical screening if they had recently traveled outside of the country or outside of the NY, NJ, CT, and/or PA area within the past 2 weeks.
b Patients were asked at presurgical screening if they had been exposed to a suspected or confirmed COVID-19 case within the past 2 weeks.
c Patients were asked at presurgical screening if they had experienced any COVID-19erelated symptoms within the past 2 weeks.
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relative contraindication and critical COVID-19 as an absolute
contraindication for emergency orthopaedic surgery [30].

On the other hand, among surgical patients with symptomatic
COVID-19, risks may abound. An international multicenter cohort
of 1128 patients undergoing surgery with perioperative COVID-19
infection found a mortality rate of 18.9% among patients under-
going elective surgery and 25.6% among patients undergoing
emergency surgery [31]. Because of this risk, preoperative assess-
ment for the presence of SARS-CoV-2 remains important, particu-
larly in populations where the pandemic persists and vaccination is
not widespread.

In a recent and more rigorous epidemiologic analysis, among
140,231 patients undergoing surgery in 116 countries, 3127 had
a history of COVID-19. Mortality in this cohort was significantly
lower among patients who had completely resolved symptoms
Table 3
Surgery details and index admission outcomes by history of COVID-19.

Demographics Total Hist

Joint (%)
Hip 2732 (51) 163
Knee 2622 (49) 177

Admission type (%)
Ambulatorya 607 (11.3) 40
Inpatient 4747 (88.7) 300

Type of anesthesia (%)
General 110 (2.1) 8
Regional 5235 (97.8) 330
Other 9 (0.2) 2

Discharge status (%)
Home 5244 (97.9) 324
Not home 110 (2.1) 16

Length of stay (h), median (IQR)
Ambulatory, hip and kneea 10 (9, 11) 11
Ambulatory, hip 11 (10, 12) 11
Ambulatory, knee 10 (9, 11) 10
Inpatient, hip and knee 50 (31, 61) 53
Inpatient, hip 35 (30, 56) 50
Inpatient, knee 53 (32, 77) 55.5

Index admission complications (%)
All complications 22 (0.4) 0
Acute myocardial infarction 0 (0) 0
Mechanical complications 1 (0) 0
Pulmonary embolism 6 (0.1) 0
Prosthetic joint/wound infection 0 (0) 0
Pneumonia 8 (0.1) 0
Sepsis 0 (0) 0
Surgical site bleeding 7 (0.1) 0

a Ambulatory was defined as discharge on the same day.
and delayed surgery >7 weeks after COVID-19 was diagnosed
[32].

In our study of patients undergoing elective primary joint
arthroplasty, no significant differences in LOS or complication rates
during hospitalization were detected. Patients with COVID-19 were
somewhat more likely to be discharged to a posteacute care facility.
Although the current study is not well powered to detect differences
for in-hospital complications (especially for rarer complications such
as pulmonary emboli), our preliminary findings suggest that, at least
with respect to in-hospital complications, elective joint replacement
surgery is safe in patients with a history of COVID-19. However, more
research is needed in larger samples to confirm the robustness of this
finding, as well as to investigate longer term outcomes. Future
research in broader patient samples, including patients recovering
from more severe COVID-19 disease, is also important.
ory of COVID-19 No history of COVID-19 P-value

.24
(47.9) 2569 (51.2)
(52.1) 2445 (48.8)

.797
(11.8) 567 (11.3)
(88.2) 4447 (88.7)

.136
(2.4) 102 (2)
(97.1) 4905 (97.8)
(0.6) 7 (0.1)

.0004
(95.3) 4920 (98.1)
(4.7) 94 (1.9)

(9, 11) 10 (9, 11) .5669
(11, 12) 11 (10, 12) .2843
(9, 11) 10 (8.5, 11) .7163
(33, 76) 50 (31, 60) .0005
(31, 57) 35 (30, 56) .0536
(39, 81) 53 (32, 77) .0051

(0) 22 (0.4) .221
(0) 0 (0) e

(0) 1 (0) .7945
(0) 6 (0.1) .5233
(0) 0 (0) e

(0) 8 (0.2) .4611
(0) 0 (0) e

(0) 7 (0.1) .4906



Table 4
Quantile regression analysis of inpatient length of stay (in h).

Demographics Hip (n ¼ 2446) P Knee (n ¼ 2294) P

Intercept 26.08 (19.65 to 32.51) <.0001 22.47 (15.04 to 29.9) <.0001
History of COVID-19 2.93 (�1.96 to 7.82) .24 4.08 (�2.35 to 10.51) .214
Age (year) 0.13 (0.04 to 0.22) .004 0.21 (0.1 to 0.31) 0
BMI (kg/m2) 0.06 (�0.08 to 0.2) .388 �0.005 (�0.12 to 0.11) .937
Male (v female) �6.23 (�7.95 to 4.51) <.0001 �5.01 (�6.57 to 3.45) <.0001
Race
Black or African American (v White) 13.01 (7.13 to 18.89) <.0001 7.8 (1.24 to 14.35) .02
Other (v White) 2.27 (�1.42 to 5.95) .228 2.91 (�0.78 to 6.61) .122

Elixhauser Comorbidity Index
1 (v 0) 3.09 (1.21 to 4.97) .001 17.98 (15.64 to 20.31) <.0001
2 (v 0) 7.01 (2.91 to 11.12) .001 19.04 (16.85 to 21.24) <.0001
3þ (v 0) 19.53 (17.35 to 21.72) <.0001 22.22 (19.69 to 24.74) <.0001

Point estimates and 95% confidence intervals.
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The current study has several limitations: (1) patients with a
history COVID-19 in our cohort may have self-selected into surgery
and thus may not represent the true spectrum of disease among all
COVID-19 survivors who need a joint replacement (eg, some sicker
patients likely did not receivemedical clearance for elective surgery
or may have self-selected not to undergo surgery this year). In
addition, the antibody response to COVID-19 in patients with im-
mune issues is likely not be the same as in healthier patients, which
may have led us to miscategorize some unknown proportion of
previously infected, anergic patients; (2) we did not assess com-
plications after hospital discharge; (3) despite the fact that this
cohort represents the largest group of elective surgical patients in
the COVID-19 era, our study is likely underpowered to detect
increased risks for relatively rare outcomes such as in-hospital
complications; and (4) COVID-19 is not randomly assigned, so all
analyses, particularly with respect to any differences we found,
must be viewed as associations (ie, are not necessarily causal).
Conclusions

While patients undergoing elective joint arthroplasty with a
history of COVID-19 (compared with patients without a history of
COVID-19) differed in terms of race, ethnicity, and prevalence of
obesity, there were not significant differences in median LOS (after
controlling for measured confounding variables), nor in-hospital
complication rates between groups. Our findings suggest that a
history of mild or asymptomatic SARS-CoV-2 infection is not a risk
factor for perioperative adverse events after elective primary joint
replacement. Further surveillance and research are needed to
evaluate the impact of COVID-19 on posthospitalization complica-
tions and patients with a history of moderate and severe COVID-19.
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