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The effectiveness of Severe Acute Respiratory Syndrome Coronavirus 2 
vaccines after two doses needs to be demonstrated beyond clinical trials in 
the United States across different populations.

In a retrospective cohort assembled from a cross-institution comprehensive 
data repository1, established patients of the health care system were 
categorized as having received no doses, one dose or two doses of SARS-CoV-
2 mRNA vaccine through April 4, 2021. Outcomes were COVID-19 related 
hospitalization and death. Multivariable cox-proportional model was 
performed adjusted for age, sex, race, ethnicity, Area Depravation Index and 
Charlson Comorbidity Index for hospitalization. Cumulative incidence for 
hospitalization over time also performed to account for cohort transition 
across vaccinated states. Odds ratio of COVID-19 mortality also calculated. 

- Of 94,018 patients 27.7% had completed two doses and 3.1% had completed 
one dose of a COVID-19 mRNA vaccine. 

- The two dose group was older with more comorbidities. 
- 1.0% of the two dose group had a COVID-19 hospitalization, vs. 4.0% and 2.7% 

in the one dose and no dose groups. 

- After two doses, vaccine effectiveness for COVID-19 mortality was 97.9% (95%CI:91.7–
99.5), and 53.5% (95%CI:0.28–80.8) after one dose in a pre-delta variant environment

- In the adjusted Cox proportional-hazards model, vaccine effectiveness after two doses 
(vs. no dose) was 96%(95% confidence interval(CI):95–97), compared to 78%(95%CI:76–
82) after one dose. 

- In a large, diverse US cohort, receipt of two doses of an mRNA vaccine was highly 
effective in the real-world at preventing COVID-19 related hospitalizations and deaths 
with a substantive difference in effectiveness between one and two doses

Cohort members are described by their immunization status and hospitalization at the end of the study period 
ending April 4th, 2021. Percentages compare this population to the total established patients. Each group is divided 
into when hospitalized events occurred across immunization status. These percentages compare the number of 
events to the population in the immunization status at the end of the analysis period. Odds ratios for mortality 
were calculated and vaccine effectiveness calculated as 1 minus odds ratio times 100%.

Figure 1: Cohort Enrollment and Distribution by Immunization Status and Vaccine 
effectiveness against mortality:

Table  2: Hazard Ratios, odds ratios 
and vaccine effectiveness 
associated with COVID-19 
hospitalizations and death after 
COVID-19 mRNA vaccine

- Vaccine effectiveness at preventing hospitalization was conserved across age, 
race, ethnicity, Area Deprivation Index and Charlson Comorbidity Indices.Table 1: Socio-demographics of two, one and no dose COVID-19 groups

Figure 2: Cumulative incidence (1 - Kaplan Meier risk and 95% CI [shaded area]) of 
COVID-19 hospitalization among individuals with no dose, one dose, and two doses.

The number of patients at risk per week and the cumulative 
number of hospitalizations are also shown over number of 
days since entering vaccine group (two dose, one dose, no 
dose). 

Days / Hospitalizations 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119
No Dose 2058 1882 1677 1456 1221 1010 818 664 531 442 361 291 238 175 133 91 47 13
One Dose 69 69 69 31 7 2 0 0 0 0 0 0 0 0 0 0 0 0
Two Doses 33 33 21 17 13 9 5 3 2 0 0 0 0 0 0 0 0 0
Days / Population at risk * 0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119
No Dose 94018 92330 91307 90472 87960 84790 82105 79641 76533 74730 73722 72087 68989 67064 65834 65101 64195 63343

One Dose 31369 31369 30673 26945 3686 1001 644 522 408 353 327 267 225 172 115 57 21 8

Two Doses 28286 28286 27512 26017 24412 21435 19764 18805 15870 13102 11476 7877 4342 3150 2746 1553 0 0
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