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ear Editor , 

The COVID-19 pandemic has put unprecedented strain on 

ealth systems around the world, and the emergence of vari- 

nts of concern (VOC) remains an area of substantial concern as 

e continue to battle the spread of severe acute respiratory syn- 

rome coronavirus 2 (SARS-CoV-2). This includes lineage B.1.1.7 (al- 

ha variant), first detected in south-east England in September 

020. 1 In Norway (population 5.4 million), the first infection with 

.1.1.7 was sampled in week 48 2020, and B.1.1.7 became the pre- 

ominant circulating variant nationally in week 5 2021. In addi- 

ion to increased transmissibility, 1 B.1.1.7 infection has been as- 

ociated with increased risk of hospitalisation compared to non- 

OC in Norway, 2 as well as other European countries. 3 , 4 Evidence 

n differences in patient trajectories and outcomes among hospi- 

alised patients infected with B.1.1.7 compared to other lineages is 

hus essential to support ongoing capacity planning in the health 

ystem. 

In this journal, a study from Garvey and colleagues analysed 

 cohort of 152 patients from the UK’s largest hospital trust in- 

ected with the VOC B.1.1.7 (and one B.1.351) compared to other 

ariants. 5 They reported no statistically significant difference in the 

ean length of stay (LoS) in hospital or ICU, proportion of patients 

dmitted to ICU, nor proportion of patients who died. 5 In Norway 

e have conducted a similar study on a representative cohort of 

103 SARS-CoV-2 positive patients using linked, patient-level data 

rom national registries. 

A full description of the data sources and methods is available 

ere. 6 Briefly, the data come from the national emergency pre- 

aredness registry, which comprises data from a variety of cen- 

ral health registries, national clinical registries and other national 

dministrative registries. We included notified cases of COVID-19 

ho were hospitalised not more than two days before and less 

han 28 days after a positive SARS-CoV-2 test in Norway between 

1 December 2020 and 25 April 2021, who had available vari- 

nt data after whole genome sequencing (WGS) or PCR screen- 

ng, and who had not been vaccinated with a COVID-19 vac- 

ine before sampling or hospitalisation. We extracted and linked 

ata on 2 June 2021, ensuring a minimum of 36 days follow- 

p since last date of hospitalisation. Although elective surgeries 

n some regions were postponed during a surge in hospitalisa- 

ions among COVID-19 cases in mid-March, hospitals in Norway 

unctioned within capacity during the study period, while there 

ere no major changes in treatment guidelines for SARS-CoV- 

 patients in hospital or ICU. Variants were identified based on 
ttps://doi.org/10.1016/j.jinf.2021.07.025 
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GS using Illumina or Nanopore technology, partial sequencing 

y Sanger sequencing or PCR screening for selected targets. Of 

354 unvaccinated patients in the study period, 1186 (50%) had 

nown virus variant, and few differences were observed between 

atients who had known virus variant and those who did not. 6 

e used survival analysis (Kaplan Meier curves, adjusting for right 

ensuring) to examine the association between B.1.1.7 and time 

rom symptom onset to hospitalisation, and LoS in hospital and 

n ICU, compared to non-VOC. We used logistic regression to ex- 

mine the association between B.1.1.7 and mortality up to 30 days 

ost discharge compared to non-VOC. For the analysis of mortality, 

e analysed a subset of the dataset, including patients who had 

een discharged by 30 April 2021, in order to ensure at least 30 

ays of follow-up post discharge for all patients. We built mul- 

ivariable models by forward model selection and AIC compari- 

on. Explanatory variables included in the multivariable models 

re detailed in Table 2 . Statistical modelling was performed using 

 version 3.6. 

Of the 1186 patients, 946 (81%) were B.1.1.7 and 157 (13%) were 

on-VOC, while 27 (2%) were another VOC (B.1.351, P.1 or B.1.617.2) 

nd 53 (4%) could not clearly be distinguished as VOC or non- 

OC. Characteristics of the 1103 patients infected with B.1.1.7 or 

 non-VOC are presented in Table 1 . The proportion of B.1.1.7 in- 

reased throughout the study period from 0% in week 52, 2020 

o 41% in week 5, 2021 and 88% in week 7, 2021. From week 11,

021 onwards, 99% of patients were B.1.1.7. In both the univariable 

nd multivariable models, we did not observe a statistically sig- 

ificant difference in the time from symptom onset to hospitalisa- 

ion, LoS in hospital nor LoS in ICU for B.1.1.7 patients compared 

o non-VOC patients ( Table 2 ). Of the 1103 patients, 1037 (94%) 

ere discharged by 30 April 2021; 880 B.1.1.7 and 157 non-VOC. 

or B.1.1.7, 50 patients died in hospital (6%), one died less than 

even days post discharge (0.1%), and three died 7–30 days post 

ischarge (0.3%). For non-VOC, 10 patients died in hospital (6%), 

wo died less than seven days post discharge (1.3%), and two died 

–30 days post discharge (1.3%). In both the univariable and multi- 

ariable models, we did not observe a statistically significant differ- 

nce in the odds of death for B.1.1.7 patients compared to non-VOC 

atients ( Table 2 ). 

Our findings indicate no difference in the time from symptom 

nset to hospitalisation, LoS in hospital and ICU, nor odds of mor- 

ality up to 30 days post discharge for persons infected with B.1.1.7 

ompared to non-VOC in Norway. These findings are in line with 

arvey et al. 5 , and other published studies from the UK. 7–9 This 

uggests that, while B.1.1.7 seems to increase the risk of hospi- 

alisation, 2–4 other patient characteristics determine patient tra- 

ectories and healthcare required among those hospitalised with 

OVID-19. These findings, along with the success of vaccination 

rogrammes, are encouraging for ongoing capacity planning in the 
eserved. 

https://doi.org/10.1016/j.jinf.2021.07.025
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
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Table 1 

Characteristics of hospitalised SARS-CoV-2 positive patients infected with B.1.1.7 or a non-VOC, Norway, 21 December 2020 – 25 April 

2021. 

Characteristics 

Variant type 

Non-VOC ( n = 157) B.1.1.7 ( n = 946) 

Method used to determine 

variant 

WGS 120 (76%) 451 (48%) 

PCR-screening 37 (34%) 495 (52%) 

Sex Female 69 (44%) 392 (42%) 

Male 88 (56%) 554 (59%) 

Age group 0–24 years 9 (6%) 52 (6%) 

25–44 years 20 (13%) 236 (25%) 

45–64 years 65 (41%) 431 (46%) 

≥ 65 years 63 (40%) 227 (24%) 

Born in Norway Yes 97 (62%) 440 (47%) 

No 53 (34%) 475 (50%) 

Unknown 7 (4%) 31 (3%) 

Risk factors Asthma 18 (11%) 105 (11%) 

Diabetes 34 (22%) 169 (18%) 

Cancer 5 (3%) 42 (4%) 

Chronic lung disease, except asthma 19 (12%) 60 (6%) 

Chronic neurological or neuromuscular disease 5 (6%) 40 (4%) 

Heart disease including hypertension 70 (45%) 302 (32%) 

Immunocompromised, including HIV 9 (6%) 31 (3%) 

Kidney disease 16 (10%) 28 (3%) 

Liver disease 2 (1%) 6 (1%) 

Obesity (BMI ≥ 30) ∗ 22 (31%) 225 (43%) 

Pregnant 3 (2%) 25 (3%) 

Current smoker 9 (6%) 43 (5%) 

At least one stay where 

COVID-19 was the reported 

main cause of admission 

Yes 127 (81%) 815 (86%) 

No 28 (18%) 126 (13%) 

Unknown 2 (1%) 5 (1%) 

Admission to ICU Yes 25 (16%) 175 (18%) 

No 132 (84%) 771 (82%) 

Mortality Died in hospital 10 (6%) 52 (6%) 

< 7 days post discharge 2 (1%) 1 (0%) 

7–30 days post discharge 2 (1%) 4 (0%) 

Alive > 30 days after hospital discharge 143 (91%) 889 (94%) 

Number of patients still in 

hospital at end of study period 

In ICU 0 (0%) 8 (1%) 

In hospital, not in ICU 0 (0%) 8 (1%) 

Discharged from hospital 157 (100%) 930 (98%) 

VOC: Variant of concern; WGS: Whole genome sequencing; ICU: Intensive care unit; BMI: Body mass index. 
∗ In our dataset, 85 (54%) non-VOC and 424 (45%) B.1.1.7 patients had unknown information on height and weight, and thus unknown 

data on BMI. 
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ospital sector, particularly as societies ease lockdowns. Timely 

nalysis on the association between current and future VOC, such 

s B.1.617.2 (which overlook B.1.1.7 as the predominant circulating 

ariant in Norway in week 27, 2021), and the risk of severe dis- 

ase and impact on patient trajectories remains essential to ensure 

ealth systems are best prepared and able to appropriately respond 

o this evolving public health threat. These analyses need to come 

rom a variety of settings, considering local epidemiological char- 

cteristics. 
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Table 2 

Crude and adjusted hazard ratios from survival analysis for time from symptom onset to hospitalisation, and length of stay in hospital and intensive care, and crude and 

adjusted odds ratios from logistic regression for death in-hospital or up to 30 days post discharge, among hospitalised SARS-CoV-2 positive patients infected with B.1.1.7 

compared to a non-VOC, Norway, 21 December 2020 – 25 April 2021. 

Outcome 

Variant type Crude hazard ratio for B.1.1.7 

compared to non-VOC 

(95%CI) 

Adjusted ̂ hazard ratio for 

B.1.1.7 compared to non-VOC 

(95%CI) 

Non-VOC B.1.1.7 

Number of 

patients Median (IQR) 

Number of 

patients Median (IQR) 

Days from symptom 

onset to hospitalisation ∗
93 8(4–11) 445 8(5– 10) 1.22 (0.97 – 1.52) 1.21 (0.94 – 1.55) 

Days in hospital for 

patients not admitted to 

ICU 

132 4.1 (2.1 – 7.5) 771 4.0 (2.1 – 6.8) 1.08 (0.90 – 1.31) 0.96 (0.79 – 1.17) 

Days in hospital before 

admission to ICU 

25 2.1 (0.1 – 4.7) 175 1.2 (0.2 – 3.7) 1.28 (0.83 – 1.96) 1.03 (0.67 – 1.59) 

Days in ICU 25 11.0 (7.2 – 16.4) 175 10.6 (5.4 – 19.6) 0.97 (0.61 – 1.56) 0.83 (0.51 – 1.34) 

Days in hospital after 

discharge from ICU 

∗∗
20 7.2 (3.5 – 11.3) 141 5.9 (3.2 – 9.8) 1.06 (0.65 – 1.71) 1.00 (0.61 – 1.63) 

Non-VOC B.1.1.7 

No (%) Yes (%) No (%) Yes (%) Crude odds ratio for B.1.1.7 

compared to non-VOC 

(95%CI) 

Adjusted ̂^ odds ratio for 

B.1.1.7 compared to 

non-VOC (95%CI) 

Death in-hospital or up 

to 30 days post 

discharge ∗∗∗

143 (91%) 14 (9%) 826 (94%) 54 (6%) 0.67 (0.36 – 1.23) 1.39 (0.68 – 3.01) 

VOC: Variant of concern; ICU: Intensive care unit; IQR: Interquartile range; 95%CI: 95% confidence interval. 

^ Adjusted for age (continuous variable either linearly or with a spline), sex, county of residence, regional health authority, week of admission, country of birth (Norway, 

overseas and unknown), main cause of hospitalisation (COVID-19, other, unknown) and underlying risk factors. The variables included in the final multivariable model were 

obtained by forward model selection and AIC comparison. 6 

^^ age (continuous variable either linearly or with a spline), sex, county of residence, regional health authority, week of admission, country of birth (Norway, overseas and 

unknown), main cause of hospitalisation (COVID-19, other, unknown), underlying risk factors and admission to ICU. The variables included in the final multivariable model 

were obtained by forward model selection and AIC comparison. 6 

∗ Number of patients with known date of symptom onset: non-VOC 93/157 (60%); B.1.1.7 445/946 (47%). 
∗∗ Excludes eight B.1.1.7 patients who were still admitted to ICU at the end of the study period, and five non-VOC and 26 B1.1.7 who passed away in ICU. 
∗∗∗ Death in-hospital or up to 30 days post discharge is limited to patients who had been discharged by 30 April 2021 (157 non-VOC, 880 B1.1.7), in order to ensure at least 

30 days of follow-up post discharge for all patients. 
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