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Hotspots for SARS‐CoV‐2 Omicron variant spread: Lessons
from New York City
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Abstract

The coronavirus disease‐2019 (COVID‐19) pandemic is still challenging public health

systems worldwide, particularly with the emergence of novel SARS‐CoV‐2 variants

with mutations that increase their transmissibility and immune escape. This is the

case of the variant of concern Omicron that rapidly spread globally. Here, using

epidemiological and genomic data we compared the situations in South Africa as the

epicenter of emergence, United Kingdom, and with particular interest New York

City. This rapid global dispersal from the place of first report reemphasizes the high

transmissibility of Omicron, which needed only two weeks to become dominant in

the United Kingdom and New York City. Our analyses suggest that as SARS‐CoV‐2

continues to evolve, global authorities must prioritize equity in vaccine access and

continued genomic surveillance. Future studies are still needed to fully unveil the

biological properties of Omicron, but what is certain is that vaccination, large‐scale

testing, and infection prevention efforts are the greatest arsenal against the

COVID‐19 pandemic.
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The coronavirus disease‐2019 (COVID‐19) pandemic continues to

burden health systems worldwide, in part due to the emergence of

novel severe acute respiratory syndrome coronavirus‐2 (SARS‐CoV‐2)

variants that contain mutations associated with increased transmission

and immune evasion. A dramatic example is the recent emergence of

the lineage B.1.1.529, named by theWorld Health Organization as the

Omicron variant of concern (VOC) on November 24, 2021, less than

2 weeks after its first detection in specimens collected on November

11, 2021 in Botswana and November 14, 2021 in South Africa.1,2

Within weeks, the Omicron VOC was already reported in more than

67 countries around the globe, driven by a set of mutations across its

genome proposed to be associated with increased transmissibility and

immune escape.1,3 In some regions of the world, particularly in

international travel hubs during the winter holiday season, Omicron

became the dominant circulating variant within a very short

time frame. In the context of the recent arrival and rapid dominance

of the Omicron VOC in New York City (NYC), we compared

the reported data for COVID‐19 transmission, dynamics, and

genomic diversity of Omicron for NYC, compared with data from

the United Kingdom (UK) due to its impressive sequencing

coverage, and South Africa as an early epicenter of Omicron

emergence (SA).
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Omicron has attracted the attention of global authorities due to

recent reports of incomplete immune escape (41 times reduction in

neutralizing titers) from healthy, uninfected individuals who received

(2 or 3) vaccine doses (Pfizer‐BioNtech). In addition, neutralizing

activity was decreased in sera from patients vaccinated with two

doses of Pfizer‐BioNtech or Moderna or heterologous AstraZeneca/

BioNTech among others.4,5 These findings may correlate with the

observation that Omicron appears to be more contagious, but not

more lethal. Recent evidence from South Africa suggests a reduced

risk of hospitalization and a reduced risk of severe disease when

compared to patient populations infected with the earlier Delta VOC.

Given these features, we studied the number of cases, deaths, the

effective reproduction number (Rt is the average number of new

infections caused by a single infected individual at time t in the

partially susceptible population) and phylogenomic characteristics of

Omicron viruses in NYC compared to UK and SA using publicly

available epidemiological and genomic data until January 30,

2022.6–10

Following identification of the first Omicron case in NYC at the

Icahn School of Medicine at Mount Sinai on December 2, 2021 from

a specimen collected on November 27, there has been a dramatic

increase in new detections, reaching approximately 42 000 cases per

day for NYC alone (Figure 1A).6 Notably, the number of deaths has

not increased at the rate seen during earlier waves, consistent with

data from SA and the UK (Figure 1B,C). Although Rt values increased

in NYC, UK, and SA with the arrival of Omicron (Figure 1, right), but

not the number of deaths and hospitalizations (Figure 1, left).7–9 It is

interesting to note that the magnitude of the peak caused by

Omicron did not reflect the Rt changes caused by other variants

(i.e., Alpha or Delta), these other VOCs caused 5000 and 1500 cases

per day, respectively, versus Omicron reaching over 40 000 daily

cases, corroborating the high transmissibility of Omicron. In NYC, the

high vaccination rate (74.2% fully vaccinated) may have helped

prevent severe disease and hospitalizations in those infected

(Figure 1). In contrast, in NYC, hospitalizations in children under

12‐year old have increased, highlighting the vulnerability of this high‐

risk unvaccinated population to serious illness due to COVID‐19, as

well the potential to jeopardize transmission dynamics.11,12

It is likely that high transmissibility and large numbers of infected

persons has enabled the Omicron VOC to diversify rapidly into three

(A)

(B)

(C)

F IGURE 1 Number of cases (black line) and deaths (red line) reported over time from the start of the pandemic (first case reported in each
geographical region) to January 28, in (A) New York, (B) South Africa, and (C) United Kingdom. For each case, the shaded region represents the
time from the first case of the Omicron variant reported in GISAID to the cut‐off date (January 28). For the same period, we performed an
evaluation to quantify transmissibility throughout an epidemic from the analysis of time series of incidence, as described in Cori et al. (2013),
using Epiestim Package (WHO model). Results of modeling of Rt were plotted to each case, (A‐NYC) New York, (B‐SA) South Africa, and (C‐UK)
UK. For each case, the shaded region represents the time period from the first case of the Omicron variant reported in GISAID to the cut‐off
date (January 28)
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sublineages: BA.1 reported in 122 countries, BA.2 reported in

54 countries, and BA.3 reported in 12 countries. We analyzed

18 680 publicly available genomes in GISAID from November

23 (putative arrival of Omicron in NYC) to January 28, 2022 and

compared them with 306 genomes from UK, 1394 from SA and 2365

from representative lineages around the globe. All Omicron

sequences clustered in a larger, well‐defined group from the

NextClade reference genomes (representative of all SARS‐CoV‐2

lineages) (Figure 2A) and its corresponding sublineages. Most NYC

genomes clustered with genomes from UK and SA, suggesting a

putative introduction to NYC. When stratified by chronologic weeks,

most genomes from November 23–27 (Week 1) are from SA, the

geographic origin of Omicron. The number of reported genomes in

the UK and NYC increase during the following weeks, and in the last

week (January 28, 2022), no genomes from SA are reported

(Figure 2B). This period subdivision highlights the sequencing effort

of SA as the epicenter of Omicron emergence and the further spread

of Omicron to UK and NYC.

This rapid global dispersal from the place of first report

reemphasizes the high transmissibility of Omicron, which needed

only 2 weeks to become dominant in the UK and NYC (Figure 2C). In

these areas, putative introductions of Omicron through travel from

other countries were followed by rapid, adaptive community

transmission, and/or by divergent transmissibility profiles. Now,

robust phylogenomic studies are needed to rule out the putative

cryptic introduction of Omicron in NYC.

In conclusion, current data indicate that Omicron is highly

transmissible, with a high capability for immune evasion, but with

relatively lower morbidity and mortality in comparison with earlier

VOCs, particularly among vaccinated populations. Also, current data

shows that it took only a couple of weeks to note a decrease in the

number of cases. As the pandemic continues and SARS‐CoV‐2

continues to evolve, global authorities must prioritize equity in

vaccine access and continued genomic surveillance. Future studies

are still needed to fully unveil the biological properties of Omicron,

but what is certain is that vaccination, large‐scale testing, and

infection prevention efforts are the greatest arsenal against the

COVID‐19 pandemic.
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F IGURE 2 Phylogenomic relationships and temporal distribution of variants sequences in South Africa, United Kingdom and New York City.
(A) Phylogenetic analysis of the Omicron variant sequences from South Africa (SA), United Kingdom (UK), and New York City (NY). A dataset
with 22 745 Omicron genomes (from November 5 until January 28), consisting in 306 from UK (red dots), 1394 from SA (green dots), 18 680
from NY (blue dots) and 2365 reference genomes of other SARS‐CoV‐2 lineages (light blue) were used. (B) Temporal phylogenetic analysis of the
Omicron variant sequences from SA, UK, and NY. Temporal comparison of Omicron genomes in three periods, Period 1 (n = 1031, November
5–December 3), Period 2 (n = 13 088, December 4–31), and Period 3 (n = 6234, January 3–28). (C) Proportion of SARS‐CoV‐2 variants in SA, UK,
and NY
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