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Summary

What is already known about this topic?

Clinical trials suggest high efficacy for COVID-19 vaccines, but 
evaluation of vaccine effectiveness against severe outcomes in 
real-world settings and in populations at high risk, including 
older adults, is needed.

What is added by this report?

In a multistate network of U.S. hospitals during January–March 
2021, receipt of Pfizer-BioNTech or Moderna COVID-19 vaccines 
was 94% effective against COVID-19 hospitalization among fully 
vaccinated adults and 64% effective among partially vaccinated 
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TABLE. Characteristics of adults aged �65 years with COVID-19–like illness* tested for SARS-CoV-2 infection, by COVID-19 case status† — 
24 medical centers in 14 states,§ January–March 2021

Characteristic

Case status, no. (column %)
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(N = 417)

Case-patients  
(n = 187)

Control participants  
(n = 230) p-value

Month of admission
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of receipt of Pfizer-BioNTech and Moderna vaccines was 
similar (53% and 47%, respectively, among those vac-
cinated with �1 doses). Adjusted VE for full vaccination 
using Pfizer-BioNTech or Moderna vaccine was 94% 
(95% CI�=�49%–99%), and adjusted VE for partial vaccina-
tion was 64% (95% CI�=�28%–82%) (Figure). There was 
no significant effect for receiving the first dose of a 2-dose 
COVID-19 vaccine series within 14 days before illness onset 
(adjusted VE = 3%, 95% CI�=��94%–51%).

FIGURE. Adjusted* vaccine effectiveness (with 95% confidence 
intervals) against COVID-19 among hospitalized† adults aged 
�65 years, by vaccination status§ — 24 medical centers in 14 states,¶ 

January–March 2021
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Abbreviations: HAIVEN = Hospitalized Adult Influenza Vaccine Effectiveness 
Network; IVY = Influenza and Other Viruses in the Acutely Ill.
* Vaccine effectiveness estimates were adjusted for U.S. Census region, calendar 

month, continuous age in years, sex, race and ethnicity (non-Hispanic White, 
non-Hispanic Black, non-Hispanic other or unknown, or Hispanic of any race), 
and one or more versus zero self-reported previous hospitalizations in the 
past year.  

† Clinical criteria for hospitalized COVID-19–like illness varied by hospital 
network. IVY Network criteria for COVID-19–like illness included presence 
of fever, feverishness, cough, sore throat, myalgias, shortness of breath, 
chest pain, loss of taste, loss of smell, respiratory congestion, increased 
sputum production, new oxygen saturation <94% on room air, new invasive 
or noninvasive ventilation, or new pulmonary findings on chest imaging 
consistent with pneumonia in the IVY Network; criteria included fever without 
a known non–COVID-19 cause, new or worsening cough, a change in sputum 
production, or new or worsening shortness of breath in the HAIVEN network.

§ SARS-CoV-2 vaccination status included the following four categories: 
1) unvaccinated, defined as no receipt of any SARS CoV-2 vaccine; 2) first 
vaccine dose <14 days before illness onset, defined as a single dose of vaccine 
within 14 days prior to onset of COVID-19–like illness; 3) partially vaccinated, 
defined as receipt of 1 dose of a 2-dose vaccine series (Pfizer-BioNTech or 
Moderna) �14 days before illness onset or 2 doses with the second dose 
received <14 days before illness onset); 4) fully vaccinated, defined as receipt 
of both doses of a 2-dose vaccine series �14 days before illness onset.

¶ Patients were enrolled from 24 medical centers in 14 states (University of 
California Los Angeles and Stanford University [California], UCHealth University 
of Colorado Hospital [Colorado], Johns Hopkins Hospital [Maryland], Beth 
Israel Deaconess Medical Center and Baystate Medical Center [Massachusetts],  
University of Michigan, Henry Ford, and St. Joseph [Michigan], Hennepin 
County Medical Center [Minnesota], Montefiore Healthcare Center [New 
York], Wake Forest University [North Carolina], Ohio State University [Ohio], 
Oregon Health & Science University [Oregon], University of Pittsburgh Medical 
Center, Shadyside, Mercy, Passavant, St. Margaret, and Presbyterian Hospitals 
[Pennsylvania], Vanderbilt University Medical Center [Tennessee], Baylor Scott 
& White Medical Center, Temple, Round Rock, Hillcrest/Waco [Texas], and 
Intermountain Health [Utah]).

Discussion

Monitoring the effectiveness of SARS-CoV-2 vaccination 
under routine public health use and specifically against severe 
outcomes in patients at higher risk, including older adults, is a 
high priority. In this multistate analysis of adults aged �65 years, 
receipt of an authorized COVID-19 vaccine was associated 
with significant protection against COVID-19 hospitalization. 
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vaccination but cannot establish causation. Finally, duration of 
VE and VE for nonhospitalized COVID-19 was not assessed.

During January–March 2021, in a multistate network of 
U.S. hospitals, vaccination was associated with a reduced 
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