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In 1996, the highly pathogenic avian influenza (HPAI) 
A(H5N1) virus subtype of the A/goose/Guang-

dong/1/1996 lineage was detected in domestic geese 
in China (1). Since 2014, H5Nx HPAI viruses belong-
ing to clade 2.3.4.4 of A/goose/Guangdong/1/1996 
lineage have spread internationally, posing a threat to 
the health of poultry and wild birds. Viruses of clade 
2.3.4.4b have been detected in China (2013) and South 
Korea (2014); in 2016, reassortant strains between 
2.3.4.4b and the Eurasian low pathogenicity avian in-
fluenza (LPAI) virus, for polymerase basic protein 2 
(PB2), polymerase basic protein 1 (PB1), polymerase 
acidic gene (PA), nucleoprotein (NP), and matrix gene 
(M) segments, were reported in China (Qinghai Lake) 
and Russia (Uvs–Nuur Lake) (2). Thereafter, 2.3.4.4b 
viruses and their reassortant strains have spread 
worldwide and have been identified in poultry and 
wild birds in multiple countries (3).

In January and February 2020, a novel HPAI 
H5N8 clade 2.3.4.4b virus was detected in Germany. 
This virus shares 6 gene segments with the HPAI 
H5N8 virus in Eurasia, Asia, and Africa and 2 gene 
segments with LPAI virus A(H3N8), which has re-
cently been detected in wild birds of Russia (4). HPAI 
virus strains closely related to isolates from Germany 
have also been identified in other countries of Eu-
rope, according to GISAID (https://www.gisaid.
org). In October 2020, HPAI virus related to the vari-
ant from Germany has also been isolated in Japan (5) 
and South Korea (6).

Other variants of HPAI H5Nx virus were detect-
ed in the fall of 2020. Viruses of genetic group B of 
clade 2.3.4.4 and subtypes H5N8, H5N5, and H5N1 
were found in Russia, Kazakhstan, and a number of 
countries in Europe (3,7,8). These viruses are geneti-
cally related to strains isolated in Egypt during 2017–
2019 (7) and in Iraq in May 2020 (8).

The previous cases of H5 HPAI virus in Russia 
occurred at the end of 2018. In 2019 and the first half 
of 2020 H5Nx viruses had not been detected in Rus-
sia. In August and September 2020, we collected 58 
samples from dead domestic birds on private rural 
farms in Western Siberia. We characterized 7 strains 
by using complete genome sequencing, phylogenetic 
analysis, and intravenous pathogenicity index test-
ing. We identified all 7 strains as HPAI viruses on the 
basis of the amino acid sequence of the hemagglutinin 
(HA) proteolytic cleavage site (PLREKRRKR|G) and 
intravenous pathogenicity index values of 2.92–2.93 
in chickens (Table).

We divided the isolated strains into 2 groups ac-
cording to the sequences of the genome segments. 
Group 1 consists of 4 strains, whereas group 2 consists 
of 3 strains (Table). By using BLAST analysis (http://
blast.ncbi.nlm.nih.gov/Blast.cgi), we found all 8 ge-
nome segments of group 1 and the 3 genome seg-
ments (HA, M, and NS) of group 2 to be closely relat-
ed (99.01%–100% nucleotide identity) to the genome 
segments of HPAI clade 2.3.4.4b virus strains isolated 
in Russia, Kazakhstan, and Europe in the summer 
and fall of 2020. We found the genome segments of 
neuraminidase, PB2, PB1, PA, and NP in group 2 to 
be related (98.38%–99.06% nucleotide identity) to dif-
ferent LPAI viruses from Eurasia.

Phylogenetic analysis showed that the whole ge-
nome of group 1 and HA, M, and nonstructural gene 
genome segments of group 2 clustered with HPAI 
H5N8 clade 2.3.4.4b virus. They were also related 
to H5N8 viruses from Egypt (2019) and Iraq (May 
2020) but were not related to the H5N8 variants from 
Germany in early 2020 (Figure; Appendix 1 Figures 
1–7, https://wwwnc.cdc.gov/EID/article/27/8/20-
4969-App1.pdf). The neuraminidase, PB2, PB1, PA, 
and NP segments of group 2 viruses clustered with 
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Two variants of highly pathogenic avian influenza 
A(H5N8) virus were detected in dead poultry in Western 
Siberia, Russia, during August and September 2020. One 
variant was represented by viruses of clade 2.3.4.4b and 
the other by a novel reassortant between clade 2.3.4.4b 
and Eurasian low pathogenicity avian influenza viruses 
circulating in wild birds.

 
Table. Highly pathogenic avian influenza A viruses subtype H5N8 isolated from birds, Novosibirsk, Western Siberia, Russia, 2020* 
Group Isolate ID Site Collection date IVPI value 
1 A/goose/Russia_Novosibirsk region/1-12/2020 Intestine 2020 Sep 15 2.92 
1 A/goose/Russia_Omsk region/55-1/2020 Intestine 2020 Aug 29 2.92 
1 A/chicken/Russia_Novosibirsk region/1910-1/2020 Liver 2020 Sep 22 2.92 
1 A/chicken/Russia_Novosibirsk region/1910-2/2020 Intestine 2020 Sep 22 2.92 
2 A/chicken/Russia_Novosibirsk region/3-1/2020 Intestine 2020 Sep 20 2.93 
2 A/chicken/Russia_Novosibirsk region/3-15/2020 Intestine 2020 Sep 20 2.93 
2 A/chicken/Russia_Novosibirsk region/3-29/2020 Brain 2020 Sep 20 2.93 
*ID, identification; IVPI, intravenous pathogenicity index. 

 



LPAI viruses identified in Eurasia. Consequently, 
group 2 strains are reassortant strains between Egyp-
tian-like HPAI and LPAI viruses from Eurasia (Ap-
pendix 1 Figure 8). Of note, PB2, PA, and NP seg-
ments of group 2 isolates clustered on phylogenetic 
trees (nucleotide identity of 97.32%–97.45% for PB2, 
98.98%–99.02% for PA, and 98.86%–99.00% for NP) 
with the HPAI H5N1 reassortants isolated in the fall 
of 2020 in the Netherlands (8). PB1 segments showed 
a lower level of identity (96.21%–96.26%).

On the basis of our phylogenetic data, chronology 
of virus isolations, general birds’ flyways, and previ-
ously described patterns of HPAI viruses spreading 
from Siberia during 2005–2006, 2014, and 2016–2017 
(3,9,10), we suggest that new H5N8 viral strain from 
Eurasia in late 2020 possibly descended from the 
H5N8 virus circulating in Egypt during 2017–2019 
and then disseminated through Iraq into Western 
Siberia and North Kazakhstan during the spring 
migration. Egyptian-like HPAI H5N8 virus possi-
bly reached breeding and staging areas in Siberia 

in early 2020, spread in wild bird populations, and 
reassorted with LPAI viruses. During fall migration, 
standard Egyptian-like HPAI H5N8 virus and novel 
reassortant strains spread to the European part of 
Eurasia, leading to a reassortment event, which has 
been detected in Netherlands. However, further stud-
ies of 2020–2021 European H5Nx viruses are needed 
to verify this hypothesis.
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Figure. Maximum-likelihood phylogenetic tree of the hemagglutinin segment of HPAI subtype H5N8 virus isolated from birds, 
Novosibirsk, Western Siberia, Russia, 2020, and reference segments from GISAID (http://www.gisaid.org). Filled circles indicate HPAI 
H5N8 virus strains from Russia isolated in 2020; open circles indicate strains from Russia isolated during 2016–2018. Virus identification 
number, date of identification, and GISAID accession number are provided for all sequences. HPAI, highly pathogenic avian influenza.
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Since the emergence of a novel coronavirus, se-
vere acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), which causes coronavirus disease 
(COVID-19), unprecedented measures have been rec-
ommended to reduce transmission. In San Francisco, 
California, USA, progressively restrictive health of-
ficer orders implemented since early 2020 have in-
cluded travel quarantines, shelter-in-place (SIP), de-
ferral of routine medical appointments and elective 
surgeries, closure of public-facing events and busi-
nesses, and isolation and quarantine when appropri-
ate (1). Nationwide, disruptions in medical services 
have contributed to delaying or avoiding routine care 
and a decrease in non–COVID-19-related hospital ad-
missions and emergency department visits (2). Simi-
larly, worldwide tuberculosis (TB) case reports have 
declined, including in San Francisco, where a ≈60% 
decrease in newly diagnosed TB cases compared with 
prior years was observed in the first 4 months of the 
pandemic (3,4).

The San Francisco Department of Public Health 
(SFDPH) Tuberculosis Prevention and Control Pro-
gram manages all cases of active TB in San Francisco 
residents (≈881,549 population). In 2019, San Fran-
cisco had a high incidence of TB, with rates >4-fold 
higher (11.9 cases/100,000 persons) than the nation-
al rate. The affected population is predominantly  
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A mandated shelter-in-place and other restrictions associ-
ated with the coronavirus disease pandemic precipitated a 
decline in tuberculosis diagnoses in San Francisco, Cali-
fornia, USA. Several months into the pandemic, severe 
illness resulting in hospitalization or death increased com-
pared with prepandemic levels, warranting heightened vigi-
lance for tuberculosis in at-risk populations.
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