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Intrinsic Severity of the SARS-CoV-2 Omicron Variant

To the Editor: In their Perspective article, Bhat-
tacharyya and Hanage (Feb. 17 issue)1 observe 
that “viruses don’t inevitably evolve toward being 
less virulent; evolution simply selects those that 
excel at multiplying.” This statement assumes 
that the B.1.1.529 (omicron) variant evolved 
through natural selection as the virus passed 
from host to host.

One explanation for the sudden appearance 
of a substantial number of mutations in a single 
variant is that omicron evolved in a single immu-
nocompromised host.2,3 Extensive SARS-CoV-2 
evolution in immunocompromised hosts is well 
described.4,5 For the host to survive, the virus 
must establish détente between lethality and the 
host’s immune response. Reduced virulence may 
be a prerequisite for the host to survive long 
enough for the emergence of highly mutated 
strains with substantial immune escape. Thus, if 
omicron arose within a single immunocompro-
mised host, then reduced virulence may be 
strongly favored by natural selection.
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The authors reply: Although variants of con-
cern including omicron may have emerged from 

long-term infections in immunocompromised 
persons, selection during such within-host evolu-
tion may not necessarily produce a less virulent 
virus. Empirically, the B.1.1.7 (alpha) and 
B.1.617.2 (delta) variants, which were thought to 
have emerged in a similar manner, are both more 
virulent than their ancestors.1,2 And although 
omicron is less virulent than delta,3 its immedi-
ate ancestor is not delta but a virus from earlier 
in the pandemic. Also, omicron remains formi-
dable in the absence of immunity,4 as has been 
seen in Hong Kong, where low rates of previous 
infection — and of vaccination among the elder-
ly — have led to a staggering case fatality ratio 
during the unfolding omicron surge.

Given the substantial immunopathology seen 
in severe Covid-19,5 viral determinants of sever-
ity may differ considerably in immunocompro-
mised hosts from whom variants may emerge, 
as compared with a largely immunocompetent 
population with accumulating immunity. Fur-
thermore, the proximal source of a variant does 
not determine its subsequent success, since it 
must compete with existing variants for trans-
mission between individuals in a population. 
Since severe Covid-19 occurs in a minority of 
cases and late in illness after most transmission 
has occurred, severity probably minimally affects 
population-level spread.
Roby P. Bhattacharyya, M.D., Ph.D.
Massachusetts General Hospital 
Boston, MA

William P. Hanage, Ph.D.
Harvard T.H. Chan School of Public Health 
Boston, MA 
whanage@  hsph . harvard . edu

Since publication of their article, the authors report no fur-
ther potential conflict of interest.

This letter was published on April 20, 2022, at NEJM.org.

1. Davies NG, Jarvis CI, CMMID COVID-19 Working Group,  
et al. Increased mortality in community-tested cases of SARS-
CoV-2 lineage B.1.1.7. Nature 2021; 593: 270-4.
2. Twohig KA, Nyberg T, Zaidi A, et al. Hospital admission and 
emergency care attendance risk for SARS-CoV-2 delta (B.1.617.2) 
compared with alpha (B.1.1.7) variants of concern: a cohort 
study. Lancet Infect Dis 2022; 22: 35-42.

The New England Journal of Medicine 
Downloaded from nejm.org on April 21, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med   nejm.org 2

3. Nyberg T, Ferguson NM, Nash SG, et al. Comparative analy-
sis of the risks of hospitalisation and death associated with 
SARS-CoV-2 omicron (B.1.1.529) and delta (B.1.617.2) variants in 
England: a cohort study. Lancet 2022; 399: 1303-12.
4. Davies M-A, Kassanjee R, Rousseau P, et al. Outcomes of 
laboratory-confirmed SARS-CoV-2 infection in the omicron-
driven fourth wave compared with previous waves in the West-

ern Cape Province, South Africa. January 12, 2022 (https://www 
. medrxiv . org/  content/  10 . 1101/  2022 . 01 . 12 . 22269148v1). preprint.
5. Merad M, Blish CA, Sallusto F, Iwasaki A. The immunology 
and immunopathology of COVID-19. Science 2022; 375: 1122-7.

DOI: 10.1056/NEJMc2203679
Correspondence Copyright © 2022 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org on April 21, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 


