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(eg, trauma) to COVID19,4 and to 
identify comorbid conditions for 
inclusion as covariates in comparative 
analyses.4,5 The delivery of therapeutics 
used specifically or most commonly 
for COVID19 (eg, remdesivir and 
dexamethasone) could enrich for 
those hospitalised with the disease. 
Ultimately, applying a probabilistic 
approach to case definition might 
allow for estimates of confidence 
when identifying cases and associating 
outcomes.

After correcting for misclassification 
bias, the intrinsic severity of the omicron 
variant of SARSCoV2 might be even 
lower than that suggested by Nyberg 
and colleagues.
We declare no competing interests.

Christina Yek, Sarah Warner, 
Alex Mancera, *Sameer S Kadri
sameer.kadri@nih.gov

Critical Care Medicine Department, NIH Clinical 
Center, Bethesda, MD 20892, USA

 1 Nyberg T, Ferguson NM, Nash SG, et al. 
Comparative analysis of the risks of 
hospitalisation and death associated with 
SARSCoV2 omicron (B.1.1.529) and delta 
(B.1.617.2) variants in England: a cohort study. 
Lancet 2022; 399: 1303–12.

2 Sah P, Fitzpatrick MC, Zimmer CF, et al. 
Asymptomatic SARSCoV2 infection: 
a systematic review and metaanalysis. 
Proc Natl Acad Sci USA 2021; 118: e2109229118.

3 Garrett N, Tapley A, Andriesen J, et al. High rate 
of asymptomatic carriage associated with 
variant strain omicron. medRxiv 2022; 
published online Jan 14. https://doi.
org/10.1101/2021.12.20.21268130 (preprint).

4 Woodruff RC, Campbell AP, Taylor CA, et al. 
Risk factors for severe COVID19 in children. 
Pediatrics 2021; 149: e2021053418.

5 Yek C, Warner S, Wiltz JL, et al. Risk factors for 
severe COVID19 outcomes among persons 
aged ≥18 years who completed a primary 
COVID19 vaccination series—465 health care 
facilities, United States, December 2020–
October 2021. MMWR Morb Mortal Wkly Rep 
2022; 71: 19–25.

consultancy funding from AbbVie, AstraZeneca, 
Galapagos, and Novartis in the past 36 months. TD 
has received grants and consultancy funding from 
AbbVie, Celgene, Eli Lilly, EMD MerckSerono, GSK, 
Janssen, Novartis, and Roche; grants from UCB, 
Sanofi, Deutsche Forschungsgemeinschaft, and EU 
Horizon2020 HarmonicSS; and consultancy 
funding from Gilead/Galapagos. XM received 
consultancy funding from BMS, Galapagos, GSK, 
Novartis, and Servier and grants from Servier. WLL 
and WH are employees of Novartis. The views 
expressed in this publication are those of the 
authors and not necessarily those of the 
institutions they are associated with.

*Simon J Bowman, Thomas Dorner, 
Xavier Mariette, Wen-Lin Luo, 
Wolfgang Hueber
simon.bowman@uhb.nhs.uk

Rheumatology Department, University Hospitals 
Birmingham NHS Foundation Trust, Birmingham 
B15 2TH, UK (SJB); Institute of Inflammation and 
Ageing, College of Medical and Dental Sciences and 
National Institute for Health Research Birmingham 
Biomedical Research Centre, University of 
Birmingham, Birmingham, UK (SJB); Rheumatology 
Department, Milton Keynes University Hospital, 
Milton Keynes, UK (SJB); Department of Medicine, 
Rheumatology and Clinical Immunology, Charité 
Universitätsmedizin and Deutsches 
Rheumaforschungszentrum, Berlin, Germany (TD); 
Université Paris Saclay, Assistance Publique
Hôpitaux de Paris, Hôpital Bicêtre, INSERM U1184, 
Le Kremlin Bicêtre, France (XM); Novartis 
Pharmaceuticals, East Hanover, NJ, USA (WLL); 
Novartis Pharma, Basel, Switzerland (WH)

1 Bowman SJ, Fox R, Dörner T, et al. Safety and 
efficacy of subcutaneous ianalumab (VAY736) 
in patients with primary Sjögren’s syndrome: 
a randomised, doubleblind, placebo
controlled, phase 2b dosefinding trial. Lancet 
2022; 399: 161–71.

2 Seror R, Theander E, Brun JG, et al. Validation 
of EULAR primary Sjögren’s syndrome disease 
activity (ESSDAI) and patient indexes 
(ESSPRI). Ann Rheum Dis 2015; 74: 859–66.

3 Wallace DJ, Stohl W, Furie RA, et al. A phase II, 
randomized, doubleblind, placebo
controlled, doseranging study of belimumab 
in patients with active systemic lupus 
erythematosus. Arthritis Rheum 2009; 
61: 1168–78.

4 Oni C, Mitchell S, James K, et al. Eligibility for 
clinical trials in primary Sjögren’s syndrome: 
lessons from the UK Primary Sjögren’s 
Syndrome Registry. Rheumatology (Oxford) 
2016; 55: 544–52.

5 Tarn JR, HowardTripp N, Lendrem DW, et al. 
Symptombased stratification of patients with 
primary Sjögren’s syndrome: multi
dimensional characterisation of international 
observational cohorts and reanalyses of 
randomised clinical trials. Lancet Rheumatol 
2019; 1: e85–94.

6 Arends S, de Wolff L, van Nimwegen JF, et al. 
Composite of Relevant Endpoints for 
Sjögren’s Syndrome (CRESS): development 
and validation of a novel outcome measure. 
Lancet Rheumatol 2021: 3: e553–62.

Misclassification bias in 
estimating clinical 
severity of SARS-CoV-2 
variants
Tommy Nyberg and colleagues1 use 
an unvaccinated cohort to show 
differences between the intrinsic 
severity of the omicron (B.1.1.529) 
and delta (B.1.617.2) variants of 
SARSCoV2 without confounding 
by preexisting immunity. They 
report an 80% reduction in the 
severity of the omicron compared 
with the delta variant, suggesting 
the possibility of living through the 
COVID19 pandemic without social 
and economic disruptions. However, 
reliance on SARSCoV2 test positivity 
to identify cases of COVID19 and on 
allcause hospitalisations and deaths 
as outcomes could have introduced 
misclassification bias and residual 
confounding.

Up to one in three SARSCoV2 
infections are asymptomatic,2 and this 
proportion was even greater during 
the omicron wave.3 Studies that 
exclusively use test positivity as the 
case definition might report inflated 
hospitalisation and casefatality rates. 
Misclassification is exacerbated by the 
higher prevalence of infection due to 
more transmissible variants and by 
the increased ratios of nonsevere to 
severe cases, potentially attenuating 
the differences in severity between 
variants. In the appendix, we show the 
potential effects of three SARSCoV2 
case phenotypes on apparent 
hospitalisation and casefatality rates 
of SARSCoV2 infection with the delta 
and omicron variants. Misclassification 
could also differ by age, vaccination 
status, and comorbidities that influence 
susceptibility to infection and disease.4,5 

The use of other data streams might 
help to populate large datasets when 
clinical data are scarce or absent. 
For example, administrative coding 
could be used to identify reasons for 
hospital admission that are likely to be 
related (eg, pneumonia) or unrelated 

See Online for appendix
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In principle, we agree that causespecific 
event data are desirable. However, 
assuming a constant background 
rate of unrelated hospitalisations and 
deaths, differential misclassification of 
outcome events by variant is unlikely, 
and nondifferential misclassification 
is more likely to result in bias towards 
than away from the null. Further, we 
note that, during the study period, 
all individuals admitted to hospital in 
England were tested for COVID19 at 
admission, so missed hospitalisation 
events in individuals with undetected 
COVID19 is unlikely. Several studies 
that reported relative risks of COVID19
specific hospitalisation have estimated 
relative risks consistent with those from 
our study.4,5

We acknowledge that our dataset 
did not include comorbidity data. 
However, recent studies in other 
European countries with comorbidity 
data available reported only minor 
differences in comorbidity between 
delta and omicron cases, and provided 
comorbidityadjusted relative risks 
consistent with those from our 
study.4–6 One of these studies explored 
the effect of adjusting versus not 
adjusting for comorbidity and found 
only marginal differences.5

Taken together, we believe the 
available data indicate that it is unlikely 
that the proposed mechanisms have 
strongly biased the results of our 
analysis. 
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proportion of detected severe cases 
differs systematically between variants. 
Citing modelling results that indicated 
a declining infection detection rate in 
the USA during the transition period 
between the dominance of the delta 
(B.1.617.2) and omicron (B.1.1.529) 
variants, possibly driven by increasing 
proportions of undetected infections 
in people with nonsevere disease, 
Yek and colleagues hypothesise a 
mechanism for differential detection 
rates: the omicron cases for which 
a positive test result was recorded 
might have included a relatively higher 
proportion of infected people who 
were prone to severe disease than the 
analogous delta cases—for example, 
because a higher proportion of people 
infected with the omicron variant who 
sought testing had comorbidity. 

However, available data do not 
suggest a change in the proportion of 
infections being detected in England 
by community PCR testing during the 
study period (although the extent 
of community testing was reduced 
later2). We believe that the UK is 
unique in having conducted large
scale, populationbased COVID19 
prevalence surveys,3 alongside its 
mass testing programmes. To assess 
the hypothesis of Yek and colleagues, 
we compared estimates of infection 
prevalence in the population with 
estimates of the corresponding 
prevalence of infections detected 
through community testing (appendix 
pp 1–4). Contrary to the hypothesis, 
we found that community testing 
detected similar proportions of 
people infected with the virus during 
the deltadominant and omicron
dominant periods in England 
(appendix pp 2–3). 

Yek and colleagues further argue that 
the relative risks of allcause outcomes 
might be closer to the null than those 
of COVID19specific outcomes. They 
suggest that in the absence of direct 
measurement of COVID19specific 
outcomes, other data could indirectly 
discriminate probable COVID19
related and COVID19unrelated events. 
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