
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ARTICLE IN PRESS 

JID: YJINF [m5G; September 11, 2021;2:56 ] 

Journal of Infection xxx (xxxx) xxx 

Contents lists available at ScienceDirect 

Journal of Infection 

journal homepage: www.elsevier.com/locate/jinf 

Letter to the Editor 

Impact of the Alpha VOC on disease severity in 

SARS-CoV-2-positive adults in Sweden 
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ear Editor , 

Variants of concern (VOC) have rapidly become the dominat- 

ng SARS-CoV-2 viruses worldwide. 1 , 2 Concerns have been raised 

hat VOC may cause more severe disease than non-VOC. 3 Cevik 

nd Mishra 3 concluded that Alpha VOC (lineage B.1.1.7) positivity 

as associated with increased risk for hospitalization in four of 

ve, and for death in five of six community-based studies, but was 

ot associated with increased mortality in 3 hospital-based stud- 

es. Two of these hospital-based studies 4 , 5 also evaluated disease 

everity and did not find an association with Alpha VOC. Accord- 

ngly, in this journal, Whittaker et al. 6 reported no difference be- 

ween hospitalised patients infected with Alpha VOC and those in- 

ected with non-VOC, regarding length of stay in hospital, length 

f stay in the intensive care unit (ICU), and mortality. 

The discrepancy between these community-based and hospital- 

ased studies regarding the impact of the Alpha VOC on disease 

everity motivated us to conduct a Swedish study on disease sever- 

ty in the population and among hospitalised individuals. Our pri- 

ary analysis was a comparison between two national cohorts 

rom a period prior to VOC introduction and a period of Alpha VOC 

ominance, respectively. Our secondary analysis included individu- 

ls diagnosed with Alpha VOC or non-VOC, respectively. The study 

as conducted by the Public Health Agency of Sweden and the Na- 

ional Board of Health and Welfare. 

Three key considerations for studies on the association be- 

ween specific SARS-CoV-2 lineages and disease severity have been 

ointed out, 3 these being: handling of confounding factors; avoid- 

nce of selection bias regarding population for inclusion; and com- 

arative timing of inclusion to avoid influence from other factors 

uch as change in hospital load. These key considerations were ap- 

lied in this study. To handle confounding factors, we chose to in- 

lude SARS-CoV-2 test-positive individuals 20–69 years old with- 

ut comorbidity and without care dependency. To reduce the risk 

f selection bias regarding inclusion in the primary analysis, all in- 

ividuals meeting the inclusion criteria in Sweden were included. 

o address timing of inclusion in the primary analysis, we designed 

 comparison analysis of two national cohorts of individuals ful- 

lling the inclusion criteria, with study periods containing simi- 

ar numbers of positive cases per week in both cohorts – a non- 

OC cohort (second national wave; weeks 45–51 2020; n = 186 

13 [average 26 600/week]; median age 42 years, 53% females) 

nd an Alpha VOC dominated cohort (third national wave; weeks 

2–16 2021; n = 137 999 [average 27 600/week]; median age 41 

ears, 49% females). Among whole genome sequenced SARS-CoV- 

-positive cases in Sweden, no case of Alpha VOC was identified 

uring weeks 45–51 (the first case was identified in week 52), 7 but 
ttps://doi.org/10.1016/j.jinf.2021.08.043 
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as identified in 87–95% of cases during weeks 12–16. 8 Until week 

6, the vaccination against Covid-19 in Sweden had mainly covered 

ersons with high age, care dependency, and/or comorbidity. 

The secondary analysis was based on a nationwide typing 

roject of individuals who were SARS-CoV-2 positive during weeks 

–12 (2021). Using targeted typing PCR, 12 321 individuals meeting 

he inclusion criteria were confirmed to be either Alpha VOC posi- 

ive ( n = 8273; median age 42 years, 55% females) or VOC negative 

 n = 4048; median age 41 years, 51% females). 

Nationwide register data on demographic factors, country of 

irth, care dependency, comorbidity, hospitalization, ICU admis- 

ion, mortality, discharge codes, SARS-CoV-2 positivity, and related 

ariables were compiled, using the unique national personal iden- 

ification number, as described previously. 9 Individuals who were 

dmitted to hospital for any reason 5 days prior until 14 days af- 

er the first SARS-CoV-2 positive test were considered hospitalised 

ue to COVID-19. Those who either received high-flow nasal oxy- 

en (according to a specific national discharge code) or were ad- 

itted to an ICU during their hospital stay were considered to have 

evere illness due to COVID-19. 

The results of the two analyses are displayed in Table 1 . Com- 

ared to the non-VOC cohort, the Alpha VOC dominated cohort 

ad significantly higher rates of hospitalisation, severe illness, and 

eath overall, and a significantly higher rate of severe illness 

mong hospitalised individuals. In the secondary analysis, Alpha 

OC positive individuals had significantly higher rates of hospitali- 

ation and severe illness than VOC negative individuals overall, but 

he numbers were too small to evaluate differences in severity rate 

mong hospitalised individuals. 

In conclusion, in this Swedish population of SARS-CoV-2- 

ositive adult individuals, without risk factors, infection with the 

lpha VOC was associated with greater disease severity in the 

verall population which is in agreement with most other commu- 

ity based studies 3 . However, among hospitalised individuals, we 

ound a higher frequency of severe illness in the Alpha VOC domi- 

ated cohort than in the non-VOC cohort, indicating greater sever- 

ty of Alpha VOC also in hospitalised individuals. This finding was 

n contrast to those of other hospital-based studies 4-6 , and may be 

ue to a greater number of individuals at risk in the present study. 

ontinued surveillance of virus evolution and its influence on dis- 

ase severity is crucial in the continued response to the pandemic. 

 model similar to that of the present study, in combination with 

accination data, could be used to assess the impact of Delta VOC 

n disease severity. 

thics 

The study was approved by the Swedish Ethics Review Author- 

ty, Uppsala (Dnr 2020–04,278). 
eserved. 
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Table 1 

Outcome frequencies and odds ratios (OR) for national cohort and variant of concern (VOC) status comparisons, among SARS-CoV-2 positive individuals 20–69 years old 

without comorbidity and without care dependency in Sweden. 

Outcome 

National cohort comparison VOC status comparison 

Non-VOC cohor t 

Alpha VOC 

dominated cohort 

Alpha VOC 

dominated 

cohort vs. Non-VOC 

cohort 

VOC negative 

individuals 

Alpha VOC positive 

individuals 

Alpha VOC positive 

individuals vs. VOC 

negative individuals 

No. with outcome/ 

No. at risk (%) 

No. with outcome/ 

No. at risk (%) OR 1 (95% CI) 

No. with outcome/ 

No. at risk (%) 

No. with outcome/ 

No. at risk (%) OR 2 (95% CI) 

SARS-CoV-2 positive 

individuals (overall 

study population) 

Hospitalisation 3730/186,313 (2.0) 4420/137,999 (3.2) 1.71 (1.64–1.79) 49/4048 (1.2) 217/8273 (2.6) 2.38 (1.66–3.41) 

Severe illness 3 638/186,313 (0.34) 1001/137,999 

(0.73) 

2.09 (1.89–2.32) 6/4048 (0.15) 37/8273 (0.45) 2.85 (1.08–7.46) 

Death 4 87/186,313 (0.047) 98/137,999 (0.071) 1.54 (1.15–2.07) 2/4048 (0.049) 6/8273 (0.073) NA 5 

Hospitalised 

SARS-CoV-2 positive 

individuals 

Severe illness 3 638/3730 (17) 1001/4420 (23) 1.33 (1.18–1.50) 6/49 (12) 37/217 (17) NA 5 

Death 6 62/3730 (1.7) 80/4420 (1.8) 1.14 (0.80–1.61) 2/49 (4.1) 4/217 (1.8) NA 5 

1 From a logistic regression model adjusted for age, sex, country of birth, and healthcare region. 
2 From a logistic regression model adjusted for age, sex, country of birth, healthcare region, and week of positive test. 
3 High-flow nasal oxygen or admission to an intensive care unit during hospital stay. 
4 All-cause death within 45 days from the first SARS-CoV-2 positive test. 
5 NA, not analysed, due to low numbers of the outcome. 
6 All-cause death within 45 days from hospital admission. 
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