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Recent months have seen the emergence of SARS-CoV-2 vari- 

nts with altered epidemiological properties, including increased 

ransmissibility and the ability to partially evade protection im- 

unity from prior infection. These variants have frequently been 

ssociated with resurgence of transmission and COVID-19 mortal- 

ty in settings where they have established. Detailed investigations 

nto the epidemiology of variants of concern (VOC) are crucial to 

ustained, long-term control of SARS-CoV-2. Despite this, epidemi- 

logical studies remain scarce, particularly with regards to clini- 

al outcomes and profiles of disease severity associated with VOC 

ransmission. 

In this issue of The Lancet Regional Health - Americas, Ribas- 

reital et al. [1] leverage detailed COVID-19 clinical and mortal- 

ty surveillance data from the city of Manaus, capital city of the 

mazonas state in North Brazil, and find evidence of altered age 

nd sex COVID-19 mortality profiles (deaths per population, per re- 

orted COVID-19 case and per hospitalised COVID-19 case) when 

omparing periods during the first epidemic wave (April to May 

020, when SARS-CoV-2 lineages B.1.1.28, B.1.1.29 and B.1.1.33 dom- 
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nated), the interepidemic period (June to November 2020, pre- 

amma VOC period), and the second epidemic wave (January 

021, when the Gamma VOC – also known as P.1, 20J/501Y.V3 or 

R/501Y.V3 lineage; dominated [ 2 , 3 ]). Specifically, they found ev- 

dence to suggest an increased risk of death from COVID-19 dur- 

ng the second wave compared to periods prior to the circulation 

f the Gamma VOC, and that this elevated risk is concentrated in 

ounger individuals. This is most notably seen for case fatality ra- 

ios (CRF) among hospitalized cases aged 20–39 years old, which 

ere 2.7–fold greater in the second wave compared to the first 

ave. By contrast, the CRF was less than 1.4 for individuals aged 

0-79 years, and less than 1.3 for individuals aged over 80. The au- 

hors propose that the greater disease severity among young adults 

f both sexes is associated with the emergence and establishment 

f the SARS-CoV-2 Gamma VOC. 

Whilst the ecological nature of this study means the authors 

re unable to demonstrate a causal connection, these results sit 

longside a growing body of previous work that has demonstrated 

ltered pathogenicity and severity of SARS-CoV-2 variants com- 

ared to other lineages. Early work characterising the variant Al- 

ha (B.1.1.7) showed it to be ∼60% more deadly than co-circulating 

on-variant lineages [4] . However, evidence of age-specific mod- 

fication of disease severity remains unclear for Alpha. A cohort 

nalysis of 839,278 COVID-19 patients in England found an overall 
 under the CC BY-NC-ND license 
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[  

[  
.52–fold greater risk of hospitalization with the Alpha VOC com- 

ared to other lineages, with a greater risk of hospital admission in 

dults aged above 30 [5] . The later study suggested that the higher 

isease severity previously associated with circulation of the Alpha 

OC was due to the increased risk of being hospitalised [5] , rather 

han elevated rates of mortality in individuals already hospitalised 

6] . The findings of Ribas-Freital et al. are therefore novel in two 

egards - firstly, because they show an increase in mortality among 

atients in hospitals with the Gamma VOC; and secondly because 

hey show that elevations to mortality risk with the Gamma VOC 

re most concentrated in younger individuals, rather than the el- 

erly. If these changes are indeed attributable to the Gamma VOC 

s the authors suggest, rather than to some aspect of hospital care, 

hey highlight important plasticity in the nature and severity of 

isease that different SARS-CoV-2 variants can elicit. 

It is important to note that other factors may contribute to 

he observed shifts in the age distribution of COVID-19 deaths. 

s Ribas-Freital et al. note, a smaller proportion of severe acute 

espiratory infection patients were hospitalised during the sec- 

nd wave compared to the first, suggesting more significant strain 

n the healthcare system than during the first wave, and possi- 

le alterations to triaging and admission practices. Manaus’ second 

ave led to extensive healthcare collapse and well-documented 

hortages of essential healthcare resources such as beds, oxygen 

nd staff [7] . Previous work has highlighted the impact that both 

ncreased healthcare utilization [8] and a shortage of resources 

9] can have in elevating in-hospital COVID-19 mortality rates, al- 

hough it remains to be investigated whether these effects are 

qually distributed across age-groups or disproportionately ele- 

ated in younger individuals. 

Previous analyses of COVID-19 disease severity have shown that 

ortality risk increases significantly with age [10] . On a per case 

asis, this may have reduced the overall risk in low- and lower- 

iddle income settings where populations are typically younger, 

lthough recent events in Brazil, India, Indonesia and South Africa 

ave sadly illustrated the limits of demography’s mitigative effect. 

arked increases in case fatality rates in younger age-groups dur- 

ng the period where Gamma VOC predominated (a finding sim- 

larly observed in an analysis of COVID-19 mortality in the South 

razil state of Parana [8] ) threatens to erode this demographic ef- 

ect even further, and poses a significant risk to settings that are 

ften less well equipped to manage growing epidemics and deal 

ith the healthcare pressures that high levels of SARS-CoV-2 trans- 

ission can generate [11] . These considerations underscore the ur- 

ent need for widespread, globally equitable vaccine allocation and 

ccess in order to ensure the largest number of individuals benefit 

rom the protection they offer. 
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