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Abstract

BACKGROUND

There is limited data on the difference in the clinical characteristics and outcomes
of patients with severe coronavirus disease 2019 (COVID-19) infection in the
summer compared to the fall surge.

AIM

To compare the sociodemographic, clinical characteristics, and outcomes among
mechanically ventilated patients with severe COVID-19 infection admitted to the
intensive care unit (ICU) during the summer and fall surges in the year 2020.

METHODS

We included patients admitted to the ICU and treated with invasive mechanical
ventilation for COVID-19 associated respiratory failure between April 1 and
December 31, 2020. Patients were categorized into summer surge for ICU
admissions between June 15, 2020, and August 15, 2020, and fall surge between
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October 15, 2020, and December 31, 2020. We compared patients' characteristics
and outcomes using descriptive and inferential statistics.

RESULTS

A total of 220 patients were admitted to the Grady Memorial Hospital ICU and
mechanically ventilated for COVID-19 associated hypoxemic respiratory failure
during the period considered (125 during the summer surge and 95 during the fall
surge). More women were admitted in the fall compared to summer (41.1% vs
36.8%, difference, 4.3%; 95%CI: 1.2, 7.5). Patients admitted in the fall had fewer
comorbidities (chronic obstructive pulmonary disease, stroke, diabetes mellitus,
obstructive sleep apnea and body mass index = 35 kg/m?). Overall, patients in the
fall had a lower ICU mortality rate (27.4% vs 38.4%, difference, -11.0; 95%CI: -6.4, -
18.2), shorter length of stay on the mechanical ventilator (7 d vs 11 d, difference, 4
d; 95%ClI: 2.1, 6.6) and shorter ICU length of stay (9 d vs 14 d, difference, 5 d;
95%Cl: 2.7, 9.4).

CONCLUSION

Patients admitted with severe COVID-19 infection requiring mechanical
ventilation had better outcomes in the fall than summer. This difference observed
is likely attributable to a better understanding of the condition and advances in
treatment strategies.

Key Words: COVID-19; COVID-19 surge; Georgia; Intensive care unit; Mechanical
ventilation

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this observational study, we compared the sociodemographic, clinical
characteristics, and outcomes among mechanically ventilated patients with coronavirus
disease 2019 (COVID-19) infection admitted to the intensive care unit (ICU) during
the summer and fall surges in the year 2020. Compared to patients admitted with
severe COVID-19 in the summer, those in the fall had better outcomes including
decreased mortality and low length of stay in the ICU. This is likely due to the
improved understanding of COVID-19 and the advances in treatment strategies.

Citation: Olanipekun T, Abe TA, Effoe VS, Musonge-Effoe JE, Chuks A, Kwara E, Caldwell
A, Obeng S, Bakinde N, Westney G, Snyder R. Intensive care unit hospitalizations and
outcomes in patients with severe COVID-19 during summer and fall surges in Georgia. World J
Crit Care Med 2021; 10(6): 369-376

URL: https://www.wjgnet.com/2220-3141/full/v10/i6/369.htm

DOI: https://dx.doi.org/10.5492/wjccm.v10.i6.369

INTRODUCTION

Coronavirus disease 2019 (COVID-19) was first reported in the United States on
January 20, 2020. The World Health Organization declared the novel viral infection a
pandemic on March 11, 2020[1]. Within 1 year of the pandemic, more than 31 million
cases and 500000 deaths have been recorded in the United States[2].

In the United States the pandemic has been characterized by waves of case surges
attributed to holiday gatherings, relaxation of social distancing guidelines and removal
of COVID-19 restriction during reopening after lockdown in different states[3,4].
Surges in COVID-19 cases are associated with increased hospitalizations including the
intensive care units (ICU) placing significant strains on hospital resources[3]. The state
of Georgia experienced resurgence of cases during the summer and fall seasons of 2020
with increased rates of hospitalizations[5].

We describe the differences in the sociodemographic, clinical characteristics, and
outcomes in mechanically ventilated patients with severe COVID-19 infection
admitted to the ICU of Grady Memorial Hospital (GMH) in Atlanta, Georgia across
the surges in the summer and fall of year 2020.
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MATERIALS AND METHODS

We identified patients with positive reverse transcriptase-polymerase chain reaction
nasopharyngeal swab test results for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) admitted to the GMH ICU (Morehouse school of medicine and Emory
university ICU service) for hypoxemic respiratory failure and treated with invasive
mechanical ventilation between April 1 and December 31, 2020. GMH is a level 1
trauma hospital in Atlanta, Georgia with more than 900 beds and one of the largest
hospitals in Georgia. GMH played a significant role in the Georgia COVID-19 response
by providing care to many COVID-19 patients in Georgia[6].

We extracted information on the age, sex, race/ethnicity, comorbidities, medication
use, length of stay (LOS) on the mechanical ventilator, LOS in the ICU and ICU
mortality outcomes from the electronic health record system. We obtained data from
the Georgia State Department of Health to evaluate the trend of new COVID-19 cases
between April 1 and December 31, 2020. Patients were categorized into summer surge
for ICU admissions between June 15, 2020 and August 15, 2020 and fall surge between
October 15, 2020 and December 31, 2020 based on the resurgence of COVID-19 cases in
Georgia during the summer and fall periods. The study was approved by the
Morehouse School of Medicine’s Institutional Review Board (IRB). The IRB issued a
waiver of HIPAA authorization to access electronic medical records.

We report summary statistics as means or medians and proportions for sociodemo-
graphic, clinical, and outcome variables of severe COVID-19 patients hospitalized in
the ICU. We computed bivariable comparisons across summer and fall surges and
reported the proportional differences with corresponding 95%ClIs. All analyses were
performed with version 3.5.2 of the R programming language (R Project for Statistical
Computing; R Foundation). P values were 2-sided, with statistical significance set at P
<0.05.

RESULTS

A total of 220 patients were admitted to the GMH ICU and mechanically ventilated for
COVID-19 associated hypoxemic respiratory failure during the period considered (125
during the summer surge and 95 during the fall surge). Table 1 describes the
differences between the socio-demographic, clinical characteristics, and the outcomes
of these patients across the two surge periods. Proportion of females was higher
during the fall surge compared to the summer surge (41.1% vs 36.8%, difference, 4.3%;
95%CI: 1.2, 7.5). More patients had private insurance during the fall surge (36.8%vs
30.4%, difference, 6.4%; 95%CI: 1.5, 13.3) while fewer patients were uninsured during
the summer (18.9% vs 28%, difference, -9.1%: 95%ClI: -6.4, -12.5).

Patients admitted to the ICU during the fall surge had significantly higher burden of
chronic kidney disease 4 and above, human immunodeficiency virus/acquired
immune deficiency syndrome, hypertension, class 1 obesity (body mass index, BMI >
30 kg/m? to < 35 kg/m?) and tobacco use disorder, while fewer patients had chronic
obstructive pulmonary disease (COPD), cerebrovascular accidents, diabetes mellitus
(DM), obstructive sleep apnea and class 2 or greater obesity (BMI = 35 kg/m?). A
significantly higher proportion of patients during the fall had no comorbidities at
baseline compared to those in the summer (16.8% vs 9.6%, difference 7.2%; 95%CI: 2.8,
13.9). A greater proportion of patients in the fall surge were treated with remdesivir
and dexamethasone.

The ICU mortality rate (27.4% vs 38.4%, difference, -11.0; 95%CI: -6.4, -18.2) was
lower in the fall compared to summer. Similarly, patients in the fall had a shorter LOS
on the mechanical ventilator (7 d vs 11 d, difference, 4 d; 95%CI: 2.1, 6.6) and shorter
LOS in the ICU (9 d vs 14 d, difference, 5 d; 95%CI: 2.7, 9.4).

Figures 1 and 2 present trends of new COVID-19 cases and ICU hospitalizations in
Georgia and GMH between April 1 - December 31, 2020. There was an increase in
COVID-19 cases and ICU hospitalizations at GMH correlating with the summer and
fall surges in Georgia. Dates corresponding to specific US national holidays are
highlighted in Figure 1. Notably, the memorial holiday (May 25, 2020) preceded the
surge of cases in the summer while the Labor Day (September 7, 2020) and Thanks-
giving (November 26, 2020) holidays preceded the Fall surge.
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Table 1 Sociodemographic, comorbidity, clinical, and outcome differences between surge 1 and surge 2 of Intensive care unit

hospitalizations for coronavirus disease-19 Respiratory Failure at Grady Memorial Hospital, Atlanta, Georgia

Variables Surge 1 (Summer 2020)  Surge 2 (Fall 2020) Difference (95%Cl) P value
Total - 71 (%) 125 95

Age, median (IQR) 61.5 (51-69) 61 (51.5-71) 05 0.34
<55yr 41 (32.8) 30 (31.6) 1.2 (-3.8, 6.5) 0.39
55-64 yr 38 (30.4) 25 (26.3) -4.1(-62,-2.3) 0.04
65-74 yr 27 (21.6) 27 (28.4) 6.8 (4.5,10.3) 0.04
>75yr 19 (15.2) 13 (13.7) -1.5(-5.5, 2.5) 0.19
Race

Non-Hispanic Black 86 (68.8) 61 (64.2) -4.6 (-10.7,1.1) 0.1
Non-Hispanic White 22 (17.6) 17 (17.9) 0.3 (-1.7, 2.5) 0.18
Hispanic 10 (8) 8 (8.4) 0.4 (-1.6, 2.4) 0.26
Others' 7 (5.6) 8 (8.4) 2.8 (0.9,4.9) 0.09
Gender

Female 46 (36.8) 39 (41.1) 43(1.2,7.5) <0.01
Male 79 (63.2) 56 (58.9) 43 (-24,-62) <0.01

Health insurance

Medicaid only 7 (5.6) 5(5.3) -0.3 (2.3, 1.5) 0.41
Medicare only 20 (16) 15 (15.8) -0.2 (-1.8,1.3) 0.12
Medicaid/Medicare 25 (20) 22 (23.2) 3.2(1.0,5.8) 0.05
Private insurance/Self pay 38 (30.4) 35 (36.8) 6.4 (1.5,13.3) 0.02
Uninsured 35 (28) 18 (18.9) -9.1 (- 6.4,-12.5) 0.04

Comorbid diseases

Asthma 13 (10.4) 9(9.5) -0.9 (-4.8,2.8) 0.22
Coronary artery disease 20 (16) 12 (12.6) -34(-85,1.7) 0.11
Cancer (solid organ tumors) 12 (9.6) 6 (6.3) -3.3(-8.2,1.9) 0.18
Congestive heart failure 29 (23.2) 20 (21.1) -21(-6.6,2.1) 0.4
Chronic kidney disease 3 and above 17 (13.6) 16 (16.8) 3.2(1.6,5.1) 0.02
Chronic liver disease 10 (8) 9(9.5 1.5 (0.8,2.47) 0.13
Chronic obstructive pulmonary disease 22 (17.6) 12 (12.6) -5.0 (-10.1, -5.6) 0.04
Cerebrovascular accident 21 (16.8) 11 (11.6) -5.2 (-10.3, -5.8) 0.02
Diabetes mellitus 62 (49.6) 41 (43.2) -6.4 (-3.1,-9.8) <0.01
HIV/AIDS 432 8 (8.4) 52(27,8.2) <0.01
Hypertension 85 (68) 67 (70.5) 2.5 (1.3,4.9) <0.01
Obstructive sleep apnea 14 (11.2) 6 (6.3) -4.9 (-1.9, 8.8) <0.01

Body mass index

<30 kg/m? 37 (29.6) 29 (30.5) 0.9 (0.4, 1.4) 0.078
230 kg/m? to < 35 kg/m? 48 (38.4) 40 (42.1) 3.7 (1.6,5.9) <0.01
> 35 kg/m? 40 (32) 26 (27.4) -4.6 (-1.3,8.7) <0.01
Tobacco use (current smoker) 51 (40.8) 45 (47.4) 6.6 (3.2,11.8) <0.01

No of comorbidities

None 12 (9.6) 16 (16.8) 7.2 (2.8,13.9) <0.01
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Treatment received in the ICU
Hydroxychloroquine

Azithromycin

Hydroxychloroquine + Azithromycin
Remdesivir

Dexamethasone

Length of stay, median (IQR) (range), d

Olanipekun T ef al. Outcomes of severe COVID-19 during summer compared to fall

8 (6.4) 5(5.3) 411 (-34,1.1) 0.46
105 (84) 78 (82.1) 1.9 (-5.1,1.3) 037
6 (4.8) 0(0) -48(-25,-7.6) 0.03
25 (20) 14 (14.7) -5.3 (-3.1,-7.9) 0.04
36 (28.8) 0(0) -28.8 (-19.4, 41.1) <0.01
44 (35.2) 42 (44.2) 9.0 (3.4,10.2) <0.01
0 22 (232) 23.2 (18.3,29.1) <0.01

TAmerican Indian or Alaska Native, Asian, and Native Hawaiian or other Pacific Islander. Differences calculated as surge 2 - surge 1. Negative values

represent decrease in surge 2. Null value = 0. HIV: Human immunodeficiency virus; AIDS: Acquired immunodeficiency syndrome; COVID-19:

Coronavirus disease 2019; ICU: Intensive care unit; IQR: Interquartile range.
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Figure 1 New coronavirus disease 2019 cases in Georgia State (April 1 - December 15, 2020). A: Memorial Day Holiday May 25, 2020; B: Labor
Day Holiday September 7, 2020; C: Thanksgiving Holiday November 26, 2020.Cited: Georgia State Department of Health COVID-19 Daily Status Report.
https://dph.georgia.gov/covid-19-daily-status-report. Accessed 12/28/2020. Figure reproduced with permission.
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DISCUSSION

We observed increased ICU hospitalizations for COVID-19 associated respiratory
failure requiring invasive mechanical ventilation corresponding to the surges of cases
during the summer and fall of 2020 in Georgia. ICU hospitalizations during the
reporting period were consistently guided by severity of symptoms, comorbidities,
clinical and diagnostic findings, respiratory status, and indications for mechanical
ventilation. Therefore, the higher ICU census noted during the surges likely reflects
increased rates of COVID-19 prevalence in the community.

ICU mortality was 11% lower among patients in the fall cohort than those in the
summer. Also, the length of time a patient spent on the mechanical ventilator and in
the ICU were shorter during the fall when compared to the summer. These observed
differences could be explained by a number of factors. First, patients in the fall cohort
had a higher proportion of patients with no comorbidities at baseline and fewer
patients relative to the summer cohort, with specific chronic medical problems such as
DM, COPD and class 2 obesity or greater, which have been associated with severe
COVID-19 course and poorer outcomes. Second, more patients in the fall surge
received Food and Drug Administration (FDA)-approved and Centers for Disease
Control and Prevention (CDC) recommended treatments, including dexamethasone
and remdesivir, which have been shown to improve outcomes among COVID-19
patients. The Randomized Evaluation of Covid-19 Therapy (RECOVERY) trial
demonstrated a lower 28 d mortality among COVID-19 patients treated with
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dexamethasone compared to placebo[7]. There is also evidence that remdesivir, when
compared to placebo is associated with a shorter duration of mechanical ventilation or
extracorporeal membrane oxygenation (ECMO) for COVID-19 respiratory failure[8].
Third, the improved outcomes likely mirror a combination of better understanding of
COVID-19 pathophysiology, availability of novel therapies and better medical
management.

It is not surprising that the summer and fall surges were preceded by major
holidays as there have been numerous similar reports globally. Attending events that
involve large gatherings typically seen during holidays increases the chances of
COVID-19 infection[3]. For instance, the Lunar New Year holiday coincided with the
start of the pandemic when millions of people left the city of Wuhan in China to visit
relatives in other parts of the country and the world[9]. In the United Kingdom, the
early COVID-19 epidemic followed a one-week school holiday break from February 17
to February 21, 2020 when thousands of people came back infected with SARS-CoV-2
virus from tourist activities in northern Italy and Spain[10]. Also, Canada reported its
highest numbers of COVID-19 infection cases in the two weeks following the Thanks-
giving holiday on October 12, 2020[2].

Our study has some limitations. First, this was a single center study with unique
institutional practices and findings that may not be generalizable. Second, there are
socio-behavioral and political circumstances that may have contributed to the surge of
COVID-19 cases during the fall and summer seasons of 2020 that we could not
measure in this study.

CONCLUSION

In this single-center study, we found significant differences in the sociodemographic,
clinical characteristics, and outcomes among mechanically ventilated COVID-19
patients in the ICU during the 2020 summer surge compared to the fall surge. ICU
mortality, LOS on mechanical ventilator, and LOS in the ICU were all significantly
lower in the fall than summer. This finding is likely a result of our improved
understanding of COVID-19 and advancement in management strategies.

ARTICLE HIGHLIGHTS

Research background

There is limited data on the difference in the clinical characteristics and outcomes of
patients with severe coronavirus disease 2019 (COVID-19) infection in the summer
compared to the fall surge.
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Research motivation

Surges in COVID-19 cases are associated with increased hospitalizations including the
intensive care units (ICU) placing significant strains on hospital resources. Knowledge
about the differences in the clinical characteristics and outcomes between each surge
will provide useful information on how to decrease related morbidity and mortality.

Research objectives

To compare the sociodemographic, clinical characteristics, and outcomes among
mechanically ventilated patients with severe COVID-19 infection admitted to the
(ICU) during the summer and fall surges in the year 2020.

Research methods

The authors included mechanically ventilated COVID-19 patients managed at Grady
Memorial Hospital (GMH) from April 1 and December 31, 2020. Patients were
categorized into two groups, those admitted in the summer (June 15, 2020 - August 15,
2020) and fall (October 15, 2020 - December 31, 2020). We compared patients' charac-
teristics and outcomes using descriptive and inferential statistics.

Research results

A total of 220 patients were admitted to the GMH ICU and mechanically ventilated for
COVID-19 (125 during the summer surge and 95 during the fall surge). Patients
admitted in the fall had fewer comorbidities, lower mortality rate, shorter length of
stay on the mechanical ventilator and shorter ICU length of stay.

Research conclusions
Patients admitted with severe COVID-19 infection requiring mechanical ventilation
had better outcomes in the fall than in summer.

Research perspectives
Further studies are needed to replicate these findings.
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