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Population-based data on coronavirus disease in Russia and on the immunogenicity of the Sputnik V vaccine
are sparse. In a survey of 1,080 residents of Arkhangelsk
40–75 years of age, 65% were seropositive for IgG.
Fifteen percent of participants had been vaccinated; of
those, 97% were seropositive.

R

ussia is one of the few countries to have produced a coronavirus (COVID-19) vaccine (1).
It has also experienced substantial excess deaths
during the pandemic (2). Few published estimates
of antibody seroprevalence for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in
Russia exist. A St. Petersburg survey in June 2020
used random-digit dialing to contact 66,250 residents; of those, 1,038 provided a blood sample, and
the samples had 9%–10% seropositivity (3). A study
conducted in Chelyabinsk (September 28–December
30, 2020) recruited 1,091 high-risk workers (healthcare workers, education staff, and supermarket employees) >18 years of age. Of the 882 screened, 25%
were seropositive for IgG (4). We are not aware of
any seroprevalence estimates from Russia based on
samples collected in 2021 that have appeared in the
scientific literature.
We interviewed and obtained blood samples from
1,080 adults 40–75 years of age who were residents of

the city of Arkhangelsk in northwest Russia during
February 24–May 28, 2021. We obtained participants
for this study from 2,258 invitations sent to persons
who had taken part in the Know Your Heart study (5)
(2015–2018), which was based on a random sample
of the city population (Appendix, https://wwwnc.
cdc.gov/EID/article/28/2/21-1640-App1.pdf). The
ethics committee of the Northern State Medical University approved our study proposal and protocol on
February 17, 2021.
We used a Vector Best ELISA assay (D-5501
SARS-CoV-2-IgG-EIA-BEST;
https://vector-best.
ru) to analyze qualitatively detected IgG directed
against SARS-CoV-2 in human blood serum samples. Data are limited on the performance of this immunoassay, in particular, on its sensitivity for infections that occurred >3 weeks previously. According
to the manufacturer, the assay has a sensitivity of
72% when performed 6–12 days after infection and
≈100% at 13–20 days (6). An independent assessment of the Vector Best ELISA assay found a sensitivity of 89% and a specificity of 100%, derived from
comparisons of test results in prepandemic samples
(negative controls) and PCR positive samples for
SARS-CoV-2 (7). We estimated seroprevalence adjusted for test performance (89% sensitivity, 100%
specificity) using the equation (crude prevalence +
test specificity − 1)/(sensitivity + specificity − 1) (8).
We calculated 95% CIs for the adjusted estimates
of seroprevalence using the R package bootComb
(https://www.r-project.org).
Of the 1,080 samples (634 women, mean age 55
years), we excluded 13 who had an equivocal test result from analysis. Of the 1,067 remaining samples,
690 (65%) were seropositive for IgG (Table 1). Seroprevalence adjusted for test characteristics was 72.6%
(95% CI 64.2%–83.1%).
Seroprevalence did not substantively differ by
sex or by educational level. Of the 162 participants
(15%) who reported having been vaccinated. 150
(93%) were seropositive. Among the 31 who received 1 dose, 20 (65%) were seropositive; of the
131 who had received 2 doses, 130 (99%) were seropositive. Of the 905 participants who said they
had not been vaccinated, 256 said that they had
previously been ill with COVID-19; of those, 248
(97%) were seropositive. Of those who stated they
had not been vaccinated and did not report having previously been ill with COVID-19, 292 (45%)
were seropositive, suggesting an appreciable level
of unrecognized infection. Our overall estimates
of seroprevalence (crude 65%, adjusted 72.6%) is
appreciably higher than found in St Petersburg in
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Table. Seroprevalence of severe acute respiratory syndrome coronavirus 2 in adults, Arkhangelsk, Russia
Unvaccinated
Vaccinated*
Total
No.
Adjusted
No.
Adjusted
No.
Adjusted
seropositive/ seroprevalence,
seropositive/ seroprevalence,
seropositive/
seroprevalence,
Characteristic
total (%)
% (95% CI)†
total (%)
% (95% CI)†
total (%)
% (95% CI)†
Sex
F
332/553 (60) 67.4 (58.4–77.9)
72/81 (89)
99.7 (87.1–99.9)
404/634 (64) 71.5 (62.6–82.3)
M
208/352 (59) 66.3 (56.5–77.3)
78/81 (96)
100 (93.2–100)
286/433 (66) 74.1 (64.5–85.6)
Age, y
40–54
291/461 (63) 70.8 (61.4;81.8)
35/38 (92)
100 (84.8–100)
326/499 (65) 73.3 (64.0–84.6)
55–64
181/317 (57) 64.1 (54.1–75.0)
38/43 (88)
99.1 (82.6–100)
219/360 (61) 68.3 (58.4–79.4)
>65
68/127 (54) 60.1 (46.9–73.1)
77/81 (95)
100 (92.4–100)
145/208 (70) 78.2 (67.0–91.2)
Education
Secondary and lower
26/47 (55)
62.1 (42.7–81.0)
9/9 (100)
100 (66.7–100)
35/56 (63)
70.1 (52.5–88.1)
Specialized
253/433 (58) 65.6 (56.1–76.0)
81/87 (93)
100 (91.2–100)
334/520 (64) 72.1 (62.9–83.2)
secondary
Higher
261/425 (61) 68.9 (59.3–79.8)
60/66 (91)
100 (88.0–100)
321/491 (65) 73.3 (64.0–84.6)
Week of test
7–14
395/651 (61) 68.1 (59.3–78,4)
49/58 (84)
94.8 (81.0–100)
444/709 (63) 70.3 (61.6–80.8)
15–21
145/254 (57) 64.0 (53.4–75.3)
101/104 (97) 100 (94.8–100)
246/358 (69) 77.1 (67.1–89.1)
Self-reported prior symptoms of infection
No
172/477 (36) 40.5 (31.7–47.8)
133/143 (93) 100 (92.9–100)
305/620 (49) 55.2 (46.6–64.0)
Yes
248/256 (97) 100 (96.9–100)
8/9 (89)
99.7 (56.8–100)
256/265 (97)
100 (96.7–100)
Do not know
120/172 (70) 78.3 (66.5–91.6)
9/10 (90)
100 (60.4–100)
129/182 (71) 79.5 (68.1–92.8)
Total
540/905 (60) 66.9 (58.6–76.9)
150/162 (93) 100 (92.9–100)
690/1067 (65) 72.6 (64.2–83.1)
*Received >1 dose.
†Values >100% were rounded to 100%.
‡Weeks 7–14 are February 24–April 11 and weeks 15–21 are April 12–May 28, 2021.

June 2020 (3) (10%) or in Chelyabinsk (25%) in September–December 2020 (4). This result is consistent
with the second wave of the pandemic in Russia
(peak November–December 2020) being larger than
the first (peak May–June 2020); our study started
during the vaccination period.
Deployment of COVID-19 vaccine, mostly Sputnik V, in the Arkhangelsk region started in mid-January 2021; 11% of the population received >1 dose by
May 30, 2021 (9). Our study covered an urban sample from the city of Arkhangelsk, the capital of the
region. Our estimate of 15% coverage of the study
population may be higher because the regional estimates included data from more dispersed communities in. Nevertheless, our vaccination rates were low
compared with rates in most European Union and
European Economic Area countries as reported in
June 2021 by the European Centre for Disease Prevention and Control (10). Given the vaccination rate
in the sample was 15% but the antibodies were present in 65% of participants, we suspect that most of
the seropositive results were the result of acquired
infection.
Russia is geographically the largest country in
the world; its regions vary considerably in terms
of socioeconomic level, climate, and healthcare provision. Our study results are restricted to an adult
population and cannot be generalized to the total
population of Arkhangelsk region or to Russia. The
high levels of seroprevalence among vaccinated
464

participants confirms the immunogenicity of the
Sputnik vaccine and suggests that it can protect the
population if the proportion vaccinated is increased
substantially. We recommend further populationbased seroprevalence studies, using World Health
Organization–approved tests, for public health efforts in the COVID-19 pandemic.
The seroprevalence survey was funded by the Russian
Ministry of Health as part of the ESSE-RF3 health survey.
The Know Your Heart study is a component of
International Project on Cardiovascular Disease in Russia,
funded by a Wellcome Trust Strategic Award (award
no. 100217), the Arctic University of Norway, the
Norwegian Institute of Public Health, and the Norwegian
Ministry of Health and Social Affairs.
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Although Francisella tularensis is a well-known, highly
virulent bacterium that causes tularemia in humans, other
Francisella species have been associated with sporadic
human infections. We describe a human cutaneous infection with bacteremia caused by F. salimarina, a Francisella species recently identified from seawater and fishes, in
an immunocompromised patient in France.

A

lthough the taxonomy of the genus Francisella
includes a wide diversity of species, only F. tularensis subspecies tularensis and F. tularensis subsp.
holarctica cause the potentially life-threatening disease tularemia (1). Several Francisella spp., including
F. philomiragia, F. novicida, F. opportunistica, and F. hispaniensis, are occasional opportunistic human pathogens; the other Francisella spp. are not associated with
human infections (1). We describe a human infection caused by F. salimarina, recently identified from
aquatic environments and fishes.
In June 2017, a 76-year-old man received a diagnosis of acute myelomonocytic leukemia and was
admitted to Poitiers University Hospital (Poitiers,
France). The patient lived in a small town 30 km from
the Atlantic Ocean, had not travelled abroad recently,
and had no pets. The day after admission, first-line
chemotherapy of subcutaneous azacitidine was started for 7 days. After 3 days of chemotherapy, piperacillin/tazobactam was introduced for 5 days because of
febrile aplasia. The patient was then discharged with
1
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Seroprevalence of SARS-Cov-2 Antibodies
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Appendix
A potential limitation of this study is that the population we studied may not be fully
representative of the target population of citizens of Arkhangelsk of the same age. This has 2
components. First, the sampling frame for the seroprevalence study was from the previous Know
Your Heart (KYH) study conducted 2015–2018. KYH was itself based on a random sample of
all persons 35–69 years of age residing in the city of Arkhangelsk. Although the response rate for
this initial study was 53%, the educational profile of those who were recruited to the study was
very similar to that expected on the basis of 2010 Russian Census data for the city (1). This
finding, together with emerging evidence that response rates may not be as strongly related to
nonresponse bias (2), suggests that although we sampled a particular age-range, the sampling
frame is probably representative of the population of the city of Arkhangelsk.
The second issue of representativeness concerns the extent to which those participants in
the recent seroprevalence study are similar in key respects to the sampling frame from the KYH
study. Of the 2,380 KYH participants, we excluded 122 persons from consideration for the
following reasons: 56 indicated at the KYH survey that they did not wish to be contacted to take
part in further research, 61 had died before the study inception date, and 5 were >75 years of age.
Overall, 2,258 people were invited to take part in 2021; a total of 1,080 (47.8%) provided blood
samples for assessing seroprevalence.
We have compared the similarity of the 1,080 participants in the seroprevalence survey to
the 2,380 persons in the sampling frame (Appendix Table). The sex and age distributions were
very similar. However, the proportion of participants with higher education in the 2021
seroprevalence study was larger than in the sampling frame. However, we did not observe an
association between education and seroprevalence, at least among the responders.
Our study had several limitations. Samples were taken over 4 months during February
24–May 28, 2021, because the fieldwork was nested within a much larger national multicenter
Page 1 of 2

survey of the prevalence of risk factors of cardiovascular diseases in Russia (study ESSE-RF-3).
Participants of this study underwent extensive tests as part of the ESSE-RF-3 protocol. Capacity
limitations meant that we could invite a maximum of 25 participants per day. We noted,
however, that the ESSE-RF study itself aimed to get a representative sample of the population
and was in no way restricted to those who had cardiovascular problems. Although we collected
the samples over an extended period during which the infection rates changed, we regard our
estimate as an average of positivity over the period studied. Nevertheless, we could
underestimate the seroprevalence due to low sensitivity in the 12 days following infection or
sensitivity waning with increased time from the disease onset. Finally, a limitation of our
findings was the small sample sizes we used for some of our analyses.
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Appendix Table. Comparisons of participants in study of seroprevalence of severe acute respiratory syndrome coronavirus 2
antibodies, Russia
Resurvey sample,
Know Your Heart study,
Characteristic
N=1,067 (%)
N=2,380 (%)
p value
Sex*
F
629 (59.0)
1,377 (58.3)
0.72
M
438 (41.0)
985 (41.7)
Median age at baseline,
51 (Q1=44–Q3=59)
54 (Q1=45–Q3=62)
<0.01†
quartiles Q1 and Q3
Education*
<0.01
Secondary and lower
56 (5.2)
174 (7.4)
Specialized secondary
520 (48.7)
1,269 (53.7)
Higher
491 (46.0)
919 (38.9)
*Determined by χ2 test.
†Determined by Mann–Whitney U-test.
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