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Letter to the Editor

Clinical features and outcomes of hospitalized patients with
COVID-19 during the Omicron wave in Shanghai, China

Dear editor,

A recent letter published in this journal provided the data of
COVID-19 naturally recovered cases at the Fangcang shelter hospi-
tal, a type of basic medical facility converted from public space to
handle asymptomatic cases or low-risk patients with mild symp-
toms, during the current Omicron outbreak in Shanghai.! Since
early 2022, the fasting spread of the SARS-CoV-2 Omicron variant
has fueled a surge in newly-diagnosed cases across China, with the
majority occurring in Shanghai.? According to the Shanghai Mu-
nicipal Health Commission, as of May 4, 2022, more than 600,000
people have been infected, most of them with the Omicron BA.2
variant.? Although the Omicron BA.2 evolves towards more trans-
missible, its pathogenicity and clinical severity appear to be weak-
ened compared with previous strains.* However, the number of
hospital admissions and deaths due to Omicron might still be sub-
stantial, depending on the extent to which age, vaccination status,
and comorbidities. Here, we aimed to systematically describe clini-
cal features and outcomes in a cohort of hospitalized patients with
Omicron infection in Shanghai.

This was a retrospective study involving patients with
laboratory-confirmed COVID-19 who were admitted to the Shang-
hai Ninth People’s Hospital, a designated hospital for the treatment
of COVID-19, during the Omicron wave between 18 April and 22
May 2022. The institutional ethics committee approved the study
(Approval No. SH9H-2022-T117-1). Data on general characteristics,
laboratory tests, chest CT reports, treatment, and outcomes were
extracted from electronic medical records. During hospitalization,
pharyngeal swab specimens were collected daily for detection of
SARS-CoV-2 through real-time RT-PCR assay. Patients who received
the first and/or the second dose of COVID-19 vaccine were consid-
ered partially vaccinated, and full vaccination was defined as com-
pletion of 3 doses of vaccine. The primary outcomes were ICU ad-
mission, the use of invasive mechanical ventilation, and death in
hospital. The second outcomes included the time from hospital ad-
mission to first negative conversion of SARS-CoV-2 and the cumu-
lative negative conversion rate. Continuous variables were present
as median and interquartile range (IQR) and categorical variables
were summarized as counts and percentages. Assessment of the
outcomes was performed across age groups according to vaccina-
tion status or the presence of comorbidities.

By May 22, 2022, a total of 1965 hospitalized patients with
COVID-19 were included in our study. The demographic and clini-
cal characteristics of patients are shown in Supplementary Table.
The median age was 72 years (IQR, 62-83) and 46% were men. Of
the patients, 36.6% had been vaccinated and 71.8% had at least one

https://doi.org/10.1016/j.jinf.2022.08.001

comorbidity. Compared with vaccinated patients, unvaccinated pa-
tients were significantly older and more likely to have comorbidi-
ties. The proportion of vaccination markedly decreased with in-
creasing age (<40 years: 69.5%, >85 years: 6.6%), while the pro-
portion of multicomorbidity increased with age (<40 years: 5.1%,
>85 years: 54.2%) (Supplementary Figure). On admission, the de-
gree of severity of COVID-19 was categorized as mild in 1664 pa-
tients (85.4%), moderate in 262 patients (13.4%), and severe or crit-
ical in 23 patients (1.2%). More unvaccinated patients were diag-
nosed with severe or critical disease than vaccinated patients (1.5%
vs 0.6%).

Of 1541 patients with chest CT scans, 661 (42.9%) revealed ab-
normal results. Bilateral lungs involvement was found in 40.5% of
the patients. The most common imaging changes were effusion
shadowing (33.9%) and patchy shadowing (20.5%). On admission,
leucopenia was present in 23.0% (394/1713) of the patients and
lymphopenia in 21.6% (370/1714). The levels of prothrombin time,
procalcitonin, D-dimer, and inflammatory markers including IL-15,
IL-2R, IL-6, IL-8, and TNF-« were higher in unvaccinated patients
than in vaccinated patients.

During hospitalization, 14 (0.7%) of 1965 patients died, 28 (1.4%)
were admitted to the ICU, and 21 (1.1%) underwent invasive me-
chanical ventilation. All these outcomes were observed in unvac-
cinated patients except for one death case (Fig. 1A). The inci-
dence rates of ICU admission (3.67%, 14/381) and death (2.1%,
8/381) were highest in unvaccinated patients over 85 years. No-
tably, none of the outcomes occurred in patients who had re-
ceived full vaccination regardless of age groups. There were sim-
ilar results by comorbidity status (Fig. 1B). Patients with comor-
bidity, especially those with 2 or more comorbidities in the older
age groups, were more likely to experience ICU admission, invasive
mechanical ventilation, and death in hospital. In contrast, patients
without any comorbidity were largely free of developing severe
outcomes.

The median time from admission to first negative conversion
of SARS-CoV-2 was 3 days (IQR, 1-6). More than 99% of the pa-
tients experienced negative conversion within 14 days after admis-
sion. Overall, unvaccinated patients showed a lower negative con-
version rate than vaccinated patients (Fig. 2). There was no obvious
difference in negative conversion rate between patients who were
partially vaccinated and those who had received full vaccination.
Furthermore, the time to first negative conversion extended with
higher age, and a significant increment was found in patients older
than 85 years (median 5 days, IQR).>~8

Understanding the clinical spectrum of COVID-19 caused by the
novel SARS-CoV-2 variant is crucial to informing public health
measures in response to the COVID-19 epidemic. Previous stud-
ies suggested that infection with the Omicron variant had differ-
ent clinical patterns and was associated with better outcomes than

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. ICU admission, invasive mechanical ventilation, and death of hospitalized patients with COVID-19. (A) Incidence rate according to age and COVID-19 vaccination
status. (B) Incidence rate according to age and the presence of comorbidity. The partially vaccinated group consisted of patients who had not completed 3 doses of vaccine

(full vaccination). Error bars represent 95% confidence intervals.
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Fig. 2. Cumulative rate of first negative conversion of SARS-CoV-2 by vaccination status in hospitalized patients. The partially vaccinated group consisted of patients who
had not completed 3 doses of vaccine (full vaccination). Negative conversion was confirmed by 2 consecutive RT-PCR tests at least 24 h apart. Error bars represent 95%

confidence intervals.

the Delta variant.”~7 However, higher rates of severe outcomes and
mortality have been reported in the elderly, especially those who
were unvaccinated. According to the data from Hong Kong in early
2022, 85.8% of hospitalized cases and 95.8% of deaths during the
fifth wave of COVID-19 were from the people older than 60 years,
and approximately 90% of people deceased in this wave were un-
vaccinated or received only one dose of vaccine.® Likewise, among
Chinese adults over 60 years, full vaccination has been associated
with reduced risk of developing serious COVID-19.° Owing to the
insufficient end-point events, special comparisons of the effective-
ness between partial and full vaccination in our analysis were lim-
ited.

Overall, our study demonstrated mild disease among hospital-
ized patients with Omicron infection, but those at older ages who
had comorbidities or yet to be vaccinated might be particularly
susceptible to severe outcomes including death. This underlines
that improving accessibility of vaccination service to the older pop-

e2

ulation should be a top priority in strategies against the ongoing
COVID-19 pandemic.

Supplementary material: Supplementary material associated
with this article can be found, in the online version
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