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Detailed characterization of hospitalized patients
infected with the Omicron variant of SARS-CoV-2

Dear Editor,

As the SARS-COV-2 Omicron (B1.1.529) variant
spread, many hospitals began to see the high-
est level of hospitalized COVID-19 patients since
the onset of the pandemic (https://covid.cdc.gov/
covid-data-tracker/#datatracker-home). To better
understand the clinical consequences of the Omi-
cron variant and compare it to our experience with
patients infected with the Delta (B.1.617.2) variant,
we started a detailed chart review at our academic
medical center as the wave of cases related to Omi-
cron began in Northern California.

Data were collected for all patients admitted with
known SARS-CoV-2 infection on or after Decem-
ber 29, 2021, through January 21, 2022, includ-
ing age, sex, ICU status, oxygen requirements, and
vaccination status. Clinical determinations were
made as to whether hospitalization was primar-
ily due to symptoms of COVID-19 or not, which
we refer to as “incidental” infection. Patients were
also defined as being at high risk for more severe
COVID-19 if they had underlying cancer, need
for immunosuppressive therapy, significant pul-
monary disease, or body mass index greater than
40. SARS-CoV-2-positive respiratory samples were
genotyped to determine variant status [1].

Statistical analysis was conducted using the
Mann–Whitney U test for two independent sam-
ples for age. All other variables were analyzed using
Fisher’s exact test. Prior to the onset of the study,
we obtained approval to access covid patient data
and conduct this research from Stanford’s internal
review board.

We identified 335 patients requiring isolation for
SARS-CoV-2 during the study period, of which
309 patients were successfully genotyped (92.2%).
Genotyping revealed 274 Omicron and 35 Delta
cases. As summarized in Table 1, 128 of 274
(46.7%) Omicron patients were hospitalized pri-
marily for COVID-19 compared to 26 of 35 (74.3%)
Delta patients (p = 0.0022). Among patients hospi-
talized primarily for COVID-19, we found Omicron

patients were significantly less likely to require oxy-
gen during hospitalization (53.1% vs. 80.8%, p =
0.0094) and had less need for critical care sup-
port (14.1% vs. 38.5%, p = 0.0044) relative to Delta
patients. Significant differences were also observed
in rates of vaccination (75.8% of Omicron fully vac-
cinated vs. 26.9% of Delta, p< 0.0001) and those at
high risk for severe COVID-19 (57.0% of Omicron
vs. 23.1% of Delta, p = 0.0022). Mortality was not
significantly different (0% vs. 5.5%, p = 0.6027).

Not surprisingly, Omicron accounted for most of
the cases during the study period. Consistent
with reports suggesting a blunting of Omicron’s
pathogenicity [2], a dedicated clinical review of
each case showed a significantly high percentage
of “incidental” COVID-19 cases among hospital-
ized patients with the Omicron variant compared
to Delta. This also correlates well with Omicron
patients being significantly less likely to be placed
on supplemental oxygen or require critical care
support. The lack of significant difference in mor-
tality likely reflects the relatively small sample size
of our Delta cohort.

While it is well documented that vaccines are effec-
tive against the Omicron variant [3], patients in our
cohort hospitalized for Omicron were significantly
more likely to be vaccinated. This likely reflects the
overall high rate of vaccination in our surrounding
area and the large number of patients we observed
hospitalized with Omicron who were at high risk
for more severe illness due to underlying immuno-
suppression, respiratory illness, or morbid obesity
[4].

The typical phenotype of patients documented
throughout the pandemic [5] and observed in our
sample of Delta patients is largely unvaccinated
with and without high-risk features. However,
patients hospitalized for Omicron were more often
vaccinated but at high risk for severe illness from
COVID-19. While it is well accepted that COVID-
19 carries greater risks for the immunocompro-
mised [3], Omicron appeared to highlight this risk
in our highly vaccinated community. These results
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Table 1. Comparisons of SARS-CoV-2 patients hospitalized with confirmed Delta versus Omicron from December 29, 2021
through January 21, 2022

All SARS-CoV-2 positive Delta Omicron p-Value

Variant confirmed patients 35 274
Hospitalized primarily for COVID-19
Total (%) 26 (74.3) 128 (46.7) 0.0022
Age, median [IQR] 57.5 [54, 70] 67 [54, 80] 0.0507
Sex, female/male 13/13 57/71 0.6687
Requiring O2 support (%) 21 (80.8) 68 (53.1) 0.0094
Critically Ill (%) 10 (38.5) 17 (14.1) 0.0044
Fully vaccinateda (%) 7 (26.9) 97 (75.8) <0.0001
High risk for severe illnessb (%) 6 (23.1) 73 (57.0) 0.0022
Mortality (%) 0 (0%) 7 (5.5%) 0.6027

aFully vaccinated individuals were defined as being 2 weeks post two doses of BNT162b2 (Pfizer-BioNTech) or Mrna-1273
(Moderna) or 2 weeks post one dose of Ad26.COV2.S (Johnson/Janssen).
bHigh-risk patients include patients on immunosuppression (e.g., organ transplant, autoimmune disease); on long term
higher than physiologic dosed steroids; with active cancer ± recently on chemotherapy; with clear underlying respiratory
condition (e.g., asthma/chronic obstructive pulmonary disease); or with a BMI ≥ 40.

emphasize the need to continue to protect those
at highest risk from COVID-19. It should be noted
that our study was designed to look at the phe-
notype of patients admitted for COVID-19 and not
to assess vaccine efficacy. It is very likely that our
COVID-19 hospitalization rate and severity of ill-
ness would have been significantly worse with a
lower vaccination rate in our community.

Our study has several similar findings to a recent
study comparing patients with Omicron and Delta
variants presenting to French emergency depart-
ments [6], including higher rates of vaccination,
higher rates of “incidental” COVID-19, and lower
need for critical care in Omicron patients who were
hospitalized. However, there are important differ-
ences between this study and ours, including that
our study focused only on patients who were hospi-
talized, and we were able to genotype the majority
of potentially eligible patients for the study (92%
vs. 46%).

For hospitals reporting COVID-19-related hos-
pitalizations, critical illness, and deaths, we
believe these data support the recommendation for
detailed investigation with genotyping of cases—to
separate incidental cases from patients hospital-
ized primarily for COVID-19 with different SARS-
CoV-2 genotypes—to provide a more accurate pic-
ture of the impact of COVID-19.
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