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ABSTRACT

Background: The COVID-19 is an emerging infectious disease that impacted HealthCare
System worldwide and patients undergoing elective surgical procedures is associated with
a high mortality rate and a complicated perioperative course.

Methods: A retrospective observational study, the research design was conducted utilizing
the RedCap ACS COVID-19 Registry and Cerner EMR. The intent of this design is to create
statistical information about confirmed COVID-19 cases admitted in an academic institution in
Brooklyn, New York from March to May 2020.

Results: A total of 1413 patients were included in the final analysis. Of the 1413 patients, 520
Expired, 40.5% were males, and 33% were females, p = 0.004. Male patients had high
mortality at a rate that is statistically significant. For race of those ‘Expired’, 38.3% white,
34.2% Black, 28.2% Asian, and Unknown 43.6%, showing statistical significance at p = 0.050.
The most common co-morbidities for those not-Expired versus Expired: DM, 44.6% expired
versus 55.6% not-expired, HTN, 77.1% versus 22.9%, and CAD, 47.9% versus 52.1%.
Comparing the data of COVID-19 patients without surgery and with those who had surgery,
it was observed that 53% of those who did not have surgery went ‘Home’ versus 38.6%, of
those with surgery who could not. Further examining those without surgery versus those
with surgery: 3.4% versus 13.3% discharge to ‘Rehab’, for ‘Other discharge’ destinations 5.9%
versus 14.5%, and for ‘Expired’ 37.1% versus 31.3%. Overall, the presence of surgery had
a significant impact on COVID-19 patients discharge destinations at p = < 0.001.
Conclusions: The implications of change in the setting of our current clinical practice there-
fore require forbearance, training, preparedness, and education to efficiently maintain our
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essential surgical services.

1. Background

COVID-19 created a global pandemic and New York
City had more severe cases than anywhere worldwide
[1]. Consequently, the formidable outcome of the
virus affected multiple-race populations with varia-
tions in age, race, and with comorbidities that caused
interference in current clinical practice and personal
lives. COVID-19 is an emerging infectious disease
that has impacted healthcare systems worldwide.
The effects of the disease can range from asympto-
matic to mild illness, multi-organ system organ fail-
ure, and respiratory failure needing mechanical
support and intensive-care management [2].
Numerous preventative strategies including non-
pharmaceutical interventions such as social distan-
cing, isolation, and hand washing were implemented,
while awaiting the vaccines that have been under
development [3].

The COVID-19 affects the current guidelines in
the perioperative testing phase with considerations
about patient risk factors, anesthetic procedure
choice, and management of the postoperative

recovery phase, that are coordinated based on the
patient’s clinical history and co-morbidities prior to
surgery especially for patients undertaking inter-
mediate to high-risk surgery [4]. The perioperative
management changes in patients with underlying
chronic disease and should be evaluated with appro-
priate preoperative testing. There are guidelines
available that may improve outcomes that are fol-
lowed by many anesthesiologists. The study hospital
had 1413 cases of confirmed COVID-19 that were
admitted from March to May 2020, in one of the
Institution located in Brooklyn, New York. These
were cases admitted through the emergency depart-
ment with some discharges to the community, but
with some associated mortalities. In May 2020, the
hospital joined the ACS COVID -19 Registry,
RedCap, a clinical data registry for COVID-19
cases. The ACS RedCap introduced a series of
variables collecting important clinical patient data
points for patients with and without surgical treat-
ment. The data was abstracted from the hospital
electronic health record, CERNER, with confirmed
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COVID-19 diagnoses admitted from March to- May
of 2020. The aim of this study is to provide informa-
tion to patients prior to surgery in anticipation of
a better surgical outcome during the COVID-19
pandemic. The pandemic affects the current surgical
process of care and planning in the peri-operative
period.

In the course of the COVID-19 pandemic, the
state of New York mandated that all elective surgical
operations be canceled. Consideration of surgical
cases was to be based on patient risk associated with
COVID-19 [5]. Moreover, the hospital during
a pandemic was allocated for treatment of the disease
and to expand the number of beds accessible for
patients affected by COVID-19. The COVID-19 pan-
demic accordingly led to numerous questions in the
acute management of patients undergoing elective
procedures and emergency procedures. Patients with
COVID-19, undergoing elective surgical procedures,
have been found to have a high mortality rate and
a complicated perioperative course [6].

2. Purpose

The purpose of this study is to investigate the clinical
characteristics of those confirmed admitted COVID-
19 patients. Further, the result of this investigation is
to utilize various evidence-based processes of care
and to appropriately develop perioperative initiatives
that will clearly define the clinical risk of patients
with COVID-19 in the perioperative period. Apart
from the clinical characteristics, the study examines
various measures that are considered appropriate in
preparing surgical patients prior to surgical proce-
dures and measures that are required based on the
established preoperative risk.

3. Methods

A retrospective observational study, the research
design was conducted utilizing the Red Cap ACS
COVID-19 Registry and Cerner EMR. The intent of
this design is to create statistical information about
confirmed COVID-19 cases admitted in an academic
institution in Brooklyn, New York from March to
May 2020. The sample size is a total of 1413 patients
admitted from March 2020-May 2020 utilizing the
ACS COVID-19 registry. The data collected focused
on all confirmed COVID-19 patients 18 years old and
above from admission to discharge. Data variables
collected were patient’s demographics, severity pre-
dictors, admission information, and discharge infor-
mation. The inclusion criteria included: patients older
than 18 years old, male and females with confirmed
diagnosis of COVID-19 utilizing PCR and antibodies.
There were 100 publications identified and 30 studies

were selected for quantitative analysis written in
English.

The primary outcome measure of this study is to
identify the clinical characteristics of COVID-19
patients with the greatest risk of mortality.
Secondary outcome measures explore the differences
by age, race, gender, and severity predictors for detec-
tion of disparities among affected groups.

4. Statistical analysis

All analyses were done in SPSS, version 26. To test
the categorical variables between gender, race, origin
status, travel, discharge and assessment of frailty, chi-
square test was used. To test the differences in means
of continuous variables between body mass index
(BMI) and age, t-test was used. Logistic regression
was done in expiration to compare with age, sex,
BMI, diabetes (DM), hypertension (HTN), coronary
artery disease (CAD), and race with white as refer-
ence variables. Race odds are not so reliable due to >
200 unknown cases reported in the race categories
that may not have been white.

5. Ethical considerations

The study was approved by the Institution’s Research
Board. Obtaining informed or written consent was not
needed. The subjects were not exposed to life threaten-
ing or anticipated risk. The participant’s privacy and
confidentiality of their information were safeguarded.

6. Results

A total of 1413 patients were included in the final
analysis. Gender, 40.5% males versus 33% females,
p = 0.004, males had statistically significant higher
mortality. For race of those ‘Expired’, 38.3% white,
34.2% Black, 28.2% Asian, and Unknown 43.6%,
showing statistical significance at p = 0.050. Given
that this is at the cusp of insignificance with a large
percentage ‘Unknown’ race should not be deemed
statistically significant without further investigation.
For assessment of frailty, deaths were 66% non-
ambulatory versus 31% ambulatory: the impact of
level of frailty was significant at p = < 0.001.
Differences in mortality assessed by BMI were
achieved by creating two categories (Obese and
Not Obese with a BMI of 29 as the threshold) and
while the results showed statistical significance with
a chi-square p-value of < 0.001. The percentage of
those labeled Obese who died was 30.9%, while
those Not Obese was 40%. Likewise in using
a Logistic Regression, BMI had a slight (but not
statistically significant) negative impact in the
Odds Ratio for Death. Overall, patient’s character-
istics are shown in Table 1 and Figures 1-2.
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Table 1. Patient Characteristics.

N = 1413 Frequency Percentage
Gender
Male 714 50.5%
Female 699 49.5%
Race
White 491 34.7%
Black/African American 679 48.1%
Asian 39 2.8%
Unknown/Unreported 204 14.4%
Origin Status
Home 1103 78.1%
Nursing Home/Chronic Care 200 14.2%
Immediate Care 32 2.3%
Rehabilitation 1 0.8%
Outside ED 4 0.3%
Acute Care Hospital 18 1.3%
Other 37 2.6%
Unknown 8 0.6%
Travel
Yes 12 0.8%
No 1277 90.4%
Unknown 124 8.8%
Surgery
Yes 83 5.9%
No 1329 94.1%
Unknown Number 1 0.1%
Discharge
Home 737 52.2%
Rehabilitation 56 4.0%
Other 90 6.4%
Expired 520 36.8%
Unknown Number 4 0.3%
Hospice 6 0.4%
Assessment of Frailty
Ambulatory 1215 86.0%
Non-ambulatory 150 10.6%
Unknown 48 3.4%
Age inyears

10m Mean = 66.36

Std. Dev. = 16.942
N=1413

Frequency

Age in years

Figure 1. Patient Age in years.

The most common co-morbidities for those not-
Expired versus Expired: DM, 44.6% expired ver-
sus 55.6% not-expired, HTN, 77.1% versus 22.9%,
and CAD, 47.9% versus 52.1%. Again referring to
a binary logistic regression with deaths as the out-
come, there is a significant impact for DM, the odds
are about 1.5 times greater than for person without
DM; for CAD cases, the odds were decreased to
about half of the odds of someone without CAD,
but overall assessment for an individual needs to be
made taking all factors into account. Co-morbidities
and Deaths with Co-Morbidities are exhibited in
Figures 3 and 4.

BMI

Mean = 30.097
Std. Dev. = 9.5
N=1386
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Figure 2. Patient Age in years.

A total of 83 patients had surgery, out of 1413
samples. Comparing the data of COVID-19 patients
without surgery and with those who had surgery, it
was observed that 53% of those who did not have
surgery went ‘Home’ versus 38.6%, of those with
surgery who could not. Further examining those
without surgery versus those with surgery: 3.4% ver-
sus 13.3% discharge to ‘Rehab’, for ‘Other discharge’
destinations 5.9% versus 14.5%, and for “Expired
37.1% versus 31.3%. Overall, presence of surgery
had significant impact on COVID-19 patients dis-
charge destinations at p = < 0.001. When controlling
the relationship between surgery and discharge out-
comes for key comorbidities, it was found that for
patients who had surgery with asthma, the relation-
ship between surgery and discharge was no longer
significant with a chi-square p-value of 0.471. That
same phenomenon holds for patients with bypass
with p value of 0.88 and with CAD with p value of
0.003. Overall relationships between surgery and dis-
charge outcomes is shown on Figure 5 while the
layered impact of the comorbidities is shown in
Figure 6.

7. Discussion

In this study, obesity was observed, but with no
significant impact that suggests a deeper investigation
into the role of BMI and obesity in COVID-19 death
that should be undertaken. The existence of these
serious co-morbid conditions and heightened by the
presence of fat tissues in the thoracic area corre-
sponds to an increased risk of severe cases of
COVID-19 infections consequently can lead to an
increased demand for mechanical ventilation and
mortality [7]. Further, in the individuals with obesity,
the adipose tissues appeared serve as a reservoir for
the COVID-19 virus causing systemic inflammation
and an immune response [8]. Obesity is a risk factor
for COVID-19 management and with increased asso-
ciation with postoperative mortality, stroke, myocar-
dial infarction, and respiratory difficulty [9].
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Figure 3. Cases with co-morbidities.
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Figure 4. Deaths with co-morbidities.
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Figure 5. Surgery and discharge.

Moreover, obesity-related complications are an
increasing issue worldwide that impact in periopera-
tive and postoperative surgical outcomes that are
generally associated with prolonged hospitalization
and higher readmission rates [10]. The analysis of
these data suggests that obesity alone was not
a significant risk factor in management and treat-
ment of COVID-19. Respectively, obesity associated
risk of mortality accumulatively higher compared to
non-obesity due to obesity-related comorbidities

such as DM, HTN, cardiac, and cerebrovascular
disease. Since obesity is a combination of multiple
diseases leading to metabolic syndrome, as a result,
there is an increased need of advanced airway sup-
port [11]. Therefore, it is necessary to perform
a detailed preoperative evaluation, risk assessment,
and counseling prior to engaging obese individuals
in surgical procedures that are necessary. Moreover,
obesity with ongoing co-morbidities can have
a substantial impact on the peri-operative surgical
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SURGERY AND DISCHARGE—-TOTALAND BY COMORBIDITY
HOME EXPIRED
Surgery No Surgery Surgery No Surgery
TOTAL 38.6% 53.0% 31.3% 37.1%
(X2 P=.000) 32 (n=83) 705 (n=1329) 26 (n=83) 493 (n=1329)
Asthma 33.3% 61.3% 50.0% 27.7%
2 (n=6) 73 (n=119) 3 (n=6) 33 (n=119)
Bypass 0% 40.2% 85.7% 42.4%
0 (n=7) 3 (n=92 6 (n=7) 39 (n=92}
CAD* 29.7% 52.7% 40.5% 36.6%
11 (n=37) 337 (n=640) 15 (n=37) 234 (n=640)
COPD 16.7% 41,9% 50.0% 46.7%
1 (n=6) 44 (n=105) 3 (n=6) 49 (n=105)
DIABETES 21.4% 47.0% 53.6% 41.9%
6 (n=28) 242 (n=515) 15 (n=28) 216 (n=515)
CURRNT SMOKER 0.0% 51.6% 50% 29.0%
0 (n=2) 16 n=31) 1(n=2) 9 (n=31)
AMINFARC 25.0% 28.6% 50.0% 71.4%
1 (n=4) 6 (n=21) 2 (n=4) 15 (n=21)
DIALYSIS 37.5% 23.1% 50.0% 59.6%
3 (n=8) 12 (n=52) 4 (n=8) 31 (n=52)
OBESITY* 24.0% 58.7% 32.0% 30.7%
6 (n=25) 281 (n=479) 8 (n=25) 147 (n=479)
AFIB 20.0% 38.0% 70,0% 51.9%
2 n=10) 49 (n=129) 7 [n=10) 67 (n=129)
HTN* 33.9% 48.2% 32.2% 41.2%
20 (n=53) 447 (n=927) 19 (n=59) 382 (n=927)
* Original Chi Square held for both partials in controlling for the Comorbidity
For all others, the statistically significant relationship between Surgery and Discharge disappeared for
those with the comorbidity

Figure 6. Surgery and discharge: total and by co-morbidity.

outcomes. A multidisciplinary team approach is
necessary in preoperative management including
referral to a dietitian, a psychiatrist, a psychologist,
and a bariatric surgeon if necessary [12].
COVID-19 affected patients with kidney problems
distinctively for individuals on hemodialysis. The
population of hemodialysis patients are characterized
mostly of the vulnerable and immunocompromised.
Although the COVID-19 virus in severe cases causes
respiratory and multiple-organ failure, it is not clear
in the setting of individuals suffering from chronic
kidney disease [13]. 10.4% of this study were diag-
nosed with end stage renal disease. Furthermore, it is
theorized that COVID-19 enters the human cell due
to an enzyme that is copious in renal tubular cells
called angiotensin-converting enzyme 2 (ACE2) [13].
The complexity of COVID-19 has imparted chal-
lenges in preparing and managing CKD patients
based on their perioperative complications compared
with non-CKD patients [14]. It was concluded in one
study that patients receiving preoperative angiotensin
axis blockade (AAB) undergoing major elective
orthopedic surgery have increased probability of

post-induction hypotension and postoperative acute
kidney injury that leads to prolonged hospital length
of stay [15]. In the setting of COVID-19 -19, the
screening is done during pre-surgical testing visit
that outlines all needed specifics on how to manage
a suspected COVID-19 -19 prior to surgery. This
may warrant the surgical team to have strategies
and requires further surveillance of patients’ condi-
tion more focused before induction of anesthesia and
the increased preoperative cardiac demands of indi-
viduals with kidney dysfunction and the confirmed
COVID-19 -19 patients.

Perioperative management has a significant impact
on surgical outcomes. In this study, there is high
mortality in males compared to females. The
COVID-19 causes severe acute respiratory failure
and high mortality in males, elderly and individuals
with co-morbidities [16]. Subsequently, patients with
chronic obstructive pulmonary disease (COPD) have
a high chance to have severe pneumonia with poor
medical outcomes. These can be explained by having
poor lung reserves and abundant ACE2 receptors in
the small airways of the lungs [17]. COPD patients
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and current smokers have increased risk of severe
complications with greater mortality rates in associa-
tion with COVID-19. This study found that indivi-
duals who expired had COPD (10.0%), were current
smokers (1.9%), and who had a history of previous
smoking (17.1%). These co-morbid conditions preo-
peratively require careful clinical assessments and
management in order to provide better surgical out-
comes. Common strategies to reduce risk of compli-
cations are smoking cessation and optimization of
COPD that mainly consist of long-acting bronchodi-
lators and pulmonary rehabilitation [18]. Establishing
a greater dissemination about smoking cessation,
availability of alternative treatment and having
a guideline that address smoking cessation treatment
are crucial.

Another characteristic investigated in this study
was the assessment of frailty. Understanding the ger-
iatric physiology can provide better surgical outcomes
by properly providing risk stratification in the era of
COVID-19 pandemic [19]. It was reported that older
people regardless of their ethnicity have been
unequally affected by COVID-19 and had severe clin-
ical presentations compared to younger populations
[20]. These might be related to frailty and the pre-
sence of underlying medical co-morbidities that pre-
sented susceptibility to a severe clinical scenario of
COVID-19 sequela. Regardless of the association of
frailty, the proposed initiatives will require conscien-
tious surveillance, testing and reporting of morbidity
and mortality of all COVID-19 cases. For geriatric
patients undergoing surgery, it will require a standard
of care that can incorporate the issues associated with
better outcomes of surgery in high-risk frail, older
patients. The standard of care requires a multi-modal
pre-habilitation that comprises nutrition supplemen-
tation, exercise and pulmonary optimization [21].

It was concluded in the study of [22] that the
observed risk for venous thrombosis (VTE) is high
for patients in the intensive care unit (ICU) affected
by COVID-19 regardless of the pharmacologic
thrombo-prophylaxis. It was reported that 50% of
COVID-19 patients having severe cases had increased
coagulopathy. It was theorized that the release of
cytokines from direct viral effects, increase of vaso-
constrictor angiotensin 11, decrease in vasodilator
angiotensin and the sepsis can precipitate coagulopa-
thy [23]. Considering the deadly drawback of
COVID-19, it requires an effective management and
treatment of VTE in order to improve the complexity
of coagulopathy onset. It is necessary to perform
a comprehensive history and physical examination
prior to surgery especially for those populations
undergoing high-risk surgery. Although cardiovascu-
lar testing is seldom recommended with a low-risk
surgery, it should be advised on patient-specific
risk [24].

The implications of change in the setting of our
current clinical practice, therefore, require forbear-
ance, training, preparedness, and education to effi-
ciently maintain our essential surgical services. The
unpredictability of the virus needs everyone to be
vigilant requiring considerable virus testing, contact
tracing, and reshaping of our current clinical practice.
Additionally, this change will protect our healthcare
workers and disintegration of our healthcare system
during the time of COVID-19 Pandemic.
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