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Food and Drug Administration indication to protect 
against smallpox and monkeypox (9). However, the 
JYNNEOS and ACAM2000 vaccines present dispa-
rate challenges. Specifically, the JYNNEOS vaccine is 
administered as a 2-dose regimen that shows a mild 
side effect profile, and the ACAM2000 vaccine is a sin-
gle inoculation that can induce severe adverse effects. 
However, because of persistent JYNNEOS shortages 
hampering preexposure and postexposure prophy-
laxis efforts, vaccination with ACAM2000 might be 
an option in locales that urgently need immunizations 
protective against monkeypox. The efficacy of either 
vaccine in the current outbreak remains unknown.

Although vaccination is foundational for prevent-
ing infectious disease, this case highlights that vaccina-
tion alone does not guarantee immunity from monkey-
pox. Public health leaders should taper expectations that 
vaccination alone will end the outbreak. Vaccine should 
complement, not replace, public health campaigns that 
aim to minimize high-risk health behaviors.
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A SARS-CoV-2 P.1 (Gamma) variant outbreak occurred at 
a skilled nursing facility in Washington, USA, in April 2021. 
Effectiveness of 2 doses of mRNA vaccines against P.1 in-
fection among residents in this outbreak was 75.0% (95% 
CI 44.5%–88.7%), similar to effectiveness for other pre-
Delta variants among long-term care residents.
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COVID-19 mRNA vaccines demonstrated high ef-
ficacy (>94%) against COVID-19 in clinical trials 

(1,2). However, initial observational vaccine effec-
tiveness (VE) estimates against infection among resi-
dents of skilled nursing facilities (SNFs), a high-risk 
population, were lower, 53%–75% (3). A local health 
department in Washington, USA, investigated a CO-
VID-19 outbreak of the P.1 (Gamma) variant in April 
2021 in an SNF and estimated VE of 2 mRNA vaccine 
doses against SARS-CoV-2 infection. The Centers for 
Disease Control and Prevention reviewed the activ-
ity to confirm it was conducted consistent with ap-
plicable federal law and organizational policy. This 
investigation was defined as having met the require-
ments for public health surveillance as outlined in 45 
C.F.R. part 46.102(l) (2).

Daily symptom screening of residents and 
staff had been ongoing in this SNF since March 
2020. Routine antigen testing of symptomatic resi-
dents with BinaxNOW tests (Abbott Diagnostics, 
https://www.diagnostics.abbott) was performed 
upon symptom recognition; routine testing of 
staff was ongoing. Nucleic acid amplification test 
(NAAT) confirmation of all positive antigen re-
sults and antigen negative results for symptom-
atic persons was performed. The outbreak index 
case was a symptomatic fully vaccinated resident 
identified on April 16, 2021. All residents and staff 
were tested immediately and again every 3–7 days 
for the duration of the outbreak period, April 15– 
May 9, 2021.

We defined a case as a positive SARS-CoV-2 an-
tigen or NAAT result in a resident of the SNF. The 
local health jurisdiction requested viral whole-ge-
nome sequencing (WGS) for all positive specimens. 
Washington State Department of Health Public 
Health Laboratories and their partners identified 
SARS-CoV-2 variant status for individual cases 

through WGS and recorded cases in the Washington 
Disease Reporting System.

The SNF conducted vaccination clinics on Janu-
ary 12, February 2, and February 23, 2021. We de-
fined vaccination status as fully vaccinated with 
2 doses, if receipt of second vaccine dose was >14 
days before the outbreak began (4), and unvacci-
nated if no COVID-19 vaccine had been received 
before or during the outbreak. We excluded from 
the VE analysis residents who were partially vacci-
nated (i.e., who had received 1 vaccine dose or had 
received a second dose <14 days before the out-
break). We ascertained vaccination status through 
Washington Immunization Information System 
and facility medical records. We obtained age, race, 
ethnicity, and comorbidity information from facil-
ity medical records.

We calculated VE for 2 mRNA vaccine doses on 
the basis of relative risk (RR) of infection in vacci-
nated versus unvaccinated residents using a log-bi-
nomial model and adjusted for potential confound-
ers of age (<85 vs. >85 years) and race (White vs. all 
other residents with nonmissing race). We used the 
equation VE = 100% × (1 − RR). We conducted a sep-
arate analysis limited to WGS-confirmed P.1 cases to 
estimate VE against P.1 infection.

Of 63 residents present during the outbreak, 
43 (68%) were fully vaccinated with 2 doses and 16 
(25%) were unvaccinated; we excluded 4 partially 
vaccinated residents from the analysis. Thirty-six 
(84%) of 43 vaccinated residents received vaccina-
tion during the onsite clinics. Seven residents (16%) 
were fully vaccinated at other locations. Nineteen 
residents tested positive for SARS-CoV-2 during the 
outbreak (Figure; Appendix Figure, https://ww-
wnc.cdc.gov/EID/article/28/11/22-1043-App1.
pdf); 2 of those were partially vaccinated and ex-
cluded from analysis. Of the 17 included outbreak 

Figure. Date of first positive 
SARS-COV-2 specimen 
collection among residents 
in a skilled nursing facility, 
Washington, April 2021, Cases 
shown are restricted to the 
17 resident cases included 
in vaccine effectiveness 
(VE) analysis. Testing was 
concentrated on point 
prevalence survey days. Units 
A and B were long-stay units; 
units C and D were short-stay 
units. Asterisk (*) indicates a 
resident who was discharged 
from a short-stay unit and later tested positive at an area hospital; dagger (†) indicates a resident who tested positive after 
symptom screening.



2340 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 11, November 2022

RESEARCH LETTERS

cases, 7 were in fully vaccinated residents. Thirteen 
(77%) of 17 outbreak cases had WGS data; all were 
identified as P.1 lineage.

Most of the 59 residents included in the analysis 
were White (83%) and female (63%); the age range 
was >60 years (Table). Ethnicity was unknown 
for 56% of residents. All residents had ≥2 under-
lying health conditions that may increase risk for  
severe COVID-19.

The attack rate in unvaccinated residents was 63% 
(10/16) versus 16% (7/43) in fully vaccinated resi-
dents (adjusted RR 4.0, 95% CI 1.8–8.9). Unadjusted VE 
against infection was 74.0% (95% CI 43.4%–88.0%). Age-
adjusted and race-adjusted VE against infection among 
57 residents (excluding 2 residents with unknown race) 
was 75.0% (95% CI 44.5%–88.7%). Age- and race-adjust-
ed VE against WGS-confirmed P.1 infection among 53 
residents (excluding 2 residents with unknown race) 
was 80.0% (95% CI 46.4%–92.6%). In this outbreak, vac-

cination was associated with decreased likelihood of 
infection. Our estimated VE of 75% (95% CI 45%–89%) 
against infection is consistent with other findings of 
mRNA VE against infection with other pre-Delta vari-
ants among residents of SNFs (3–7).

The first limitation of our study is that unvac-
cinated residents might have differed from vac-
cinated in ways we did not measure, including 
in the use of mitigation behaviors. In addition, 
the demographics of residents in this facility may  
differ from the broader general long-term care resi-
dent population.

In conclusion, our evaluation indicates that re-
ceiving 2 mRNA vaccine doses was effective in re-
ducing the likelihood of testing positive for SARS-
CoV-2 during an outbreak of P.1 lineage variant in 
an SNF. VE against P.1 is comparable to that against 
other pre-Delta SARS-CoV-2 variants among long-
term care residents.

 
Table. Characteristics of residents in a skilled nursing facility included in a SARS-CoV-2 vaccine effectiveness analysis, Washington, 
USA, April 2021* 
Characteristic No. (%) fully vaccinated  No. (%) unvaccinated  
Residents present during outbreak 43 16 
Sex   
 M 15 (35) 7 (44) 
 F 28 (65) 9 (56) 
Age group, y   
 60–74 7 (16) 4 (25) 
 75–84 14 (33) 6 (38) 
 >85 22 (51) 6 (38) 
Race†   
 Asian 5 (12) 0 
 Black or African-American 0 2 (13) 
 White 36 (84) 13 (81) 
 Other 1 (2) 0 
 Unknown 1 (2) 1 (6) 
Underlying health conditions   
 Hypertension 32 (75) 10 (63) 
 Neurologic disease 32 (75) 15 (94) 
 Cardiovascular disease 27 (63) 13 (81) 
 Diabetes 14 (33) 3 (19) 
 Asthma, COPD, sleep apnea, other chronic respiratory disease 12 (28) 7 (44) 
 Obesity 7 (16) 4 (25) 
 Autoimmune condition 5 (12) 0 
 Cancer 2 (5) 1 (6) 
 Immunosuppressive disease or medication 2 (5) 0 
 End-stage renal disease requiring dialysis 0 1 (6) 
 Other, nonneurologic condition 42 (98) 16 (100) 
 >2 underlying conditions 43 (100) 16 (100) 
Unit   
 Unit A, long-stay unit 15 (35) 4 (25) 
 Unit B, long-stay unit 16 (37) 4 (25) 
 Unit C, short-stay unit 10 (23) 4 (25) 
 Unit D, short-stay unit 2 (5) 4 (25) 
History of prior SARS COV-2 infection‡ 13 (30) 3 (19) 
Tested positive for SARS COV-2 during outbreak period 7 (16) 10 (63) 
*Four residents who were partially vaccinated (received 1 dose of COVID-19 vaccine) were excluded from this analysis. COPD, chronic obstructive 
pulmonary disease. 
†No residents reported Hispanic or Latino ethnicity. Data for ethnicity was highly missing; 25 (58%) vaccinated residents and 8 (50%) unvaccinated 
residents were of unknown ethnicity. 
‡All previous infections were >3 mo before start of outbreak (before January 13, 2021). 
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In Belgium, 96 cases of early SARS-CoV-2 reinfection 
were reported during December 1, 2021–March 10, 

2022; the cases had a median of 47 days (range 17–65 
days) between 2 positive samples (1). Five of those cases 
indicated primary infections with Omicron subvariant 
BA.1, followed by Omicron BA.2 reinfections. In addi-
tion, we previously reported that the reinfection risk 
with Omicron was 6-fold higher than with other SARS-
CoV-2 variants (2). In this study, we describe cases of 
COVID-19 reinfection with different Omicron subvari-

We describe 188 patients in France who were succes-
sively infected with different SARS-CoV-2 Omicron sub-
variants, including BA.1, BA.2, and BA.5. Time between 2 
infections was <90 days for 50 (26.6%) patients and <60 
days for 28 (14.9%) patients. This finding suggests that 
definitions for SARS-CoV-2 reinfection require revision.


