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Summary 
● We perform a matched case-control study of Pillar 2 data, matching S gene positive and S 

gene negative cases on age, specimen time, location, ethnicity, gender and index of 
multiple deprivation.  This controls for many potential biases including limitations in 
hospital capacity. 

● We find that the mortality hazard ratio of the variant of concern (VOC202012/1) is 1.91 
(1.35 - 2.71) in patients who have tested positive for COVID-19 in Pillar 2.  

● The group studied includes middle age and late middle aged adults in whom death is less 
common.  

● Care must be taken in generalising the conclusions of this analysis to other population 
groups, in particular the elderly in hospital, as we had no information about the variant of 
concern in these groups. 

● The increased hazard rate could be partially explained by changes in test-seeking 
behaviour if there are significant changes in symptomatology of the variant of concern. 

● At face value, combined with the increased transmission rate, the new variant has the 
potential to cause substantial additional mortality over and above current projections.  

 Background 

A variant of concern of the SARS-CoV-2 virus (VOC-202012/1, variant B.1.1.7 - ‘new variant’) 
has been identified in the UK. It spread rapidly in London, the East and the South East of 
England, and has since spread throughout the UK.  

When tested using the taqPath system it has been shown that there is a close correlation between 
VOC cases confirmed by sequencing and the failure of detection of the S gene, as compared to 
the N gene and ORF1ab gene. S gene negative cases have been used to track the progression of 
the new variant. 

 Methods 

We selected tests results performed by Pillar 2 lighthouse labs for people that had a single 
positive PCR test using the taqPath assay and for which we had PCR cycle threshold (CT) values 
for the S, N and ORF1ab components of SARS-CoV-2.  



We classified the results as S+N+ORF+ (“S gene positive”) for results that had the following CT 
values: S gene < 40; N gene < 30; ORF1ab gene < 30. We classified S-N+ORF+ (“S gene 
negative”) for results that had CT values: S gene not detected; N gene < 30; ORF1ab gene < 30. 
All other results were classified as “Equivocal.” We differentiated between S gene negative cases 
prior to 1st October 2020, and the proposed emergence of VOC-202012/01, as “S gene negative 
pre B.1.1.7”, “S gene negative post B.1.1.7”. 

We matched to the line list of case details and line list of details of death (if present) using a 
unique study identifier. Many cases, for example from Pillar 1 testing were not conducted using 
the taqPath system and the S gene status is “Unknown”. We analysed this full data set for 
systematic biases based on the 5 categories of “S gene positive”, “S gene negative pre B.1.1.7”, 
“S gene negative post B.1.1.7”, “Equivocal” and “Unknown” which we summarise in our 
supplementary material. 

Significant systematic biases exist in the full data set that influence the interpretation of 
comparative analyses. To address those, we designed and performed  a retrospective case-control 
study. From the full data set we selected Pillar 2 cases since 1st Oct 2020 with S gene positive 
(S+N+ORF+) or S gene negative (S-N+ORF+) results. We paired S gene positive and S gene 
negative cases by matching on gender, ethnicity, index of multiple deprivation, location (as 
lower tier local authority region), age (within a tolerance of <2 years), and date of positive 
specimen (within a tolerance of <4 days). Before pairing we excluded all cases less than 30 years 
of age as they did not contribute to the mortality data. 

We compared the rates of death within 28 days of a positive COVID test in Pillar 2 data between 
cases found to be S gene positive versus S gene negative cases. We calculated the hazard ratio of 
death given a S gene negative test result, versus death given a S gene positive test result using a 
Cox proportional hazards model, taking into account censoring. 

 Results 

We identified 66,208 matching pairs of patients with similar age and specimen date, and 
identical gender, ethnicity, geography, and index of multiple deprivation. Of these 132,416 
patients, 143 died within 28 days of a positive test (0.1%) - see Table 1. The matching process is 
observed to control well for all demographic variables, and geographic variables (with slight 
mismatches due to differences in scale from matching and reporting). With age and specimen 
date, where we allowed small tolerances, the average difference between ages in the S gene 
positive and S gene negative arms was 0.0 years and a mean difference of 0.2 days for specimen 
date (with S negative specimens taken later than S positives).  

  



Table 1 - S gene positive (control) & S gene negative matched case controls based on age, 
ethnicity, gender, index of multiple deprivation, geography and specimen date (not shown).  For 
comparison the subset of patients from both arms who died are presented in the right 3 columns. 

 

Compared to cases we observe a greater proportion of deaths in older age groups (mean 62.7 
years old versus 45.5 years old), and in men, as has been seen in previous work.  We note both 



cases and deaths are under-represented in the South West and East of England where the Pillar 2 
labs have not used taqPath assays until recently. 

We found 94 deaths in the S negative arm of the study compared to 49 in the S positive arm. 
This gives a hazard ratio of 1.91 (95% confidence intervals 1.35 - 2.71; p < 0.001) see table 2. 

Table 2 - Hazard ratios for death given an S gene negative test result versus deaths given a S 
gene positive result (reference category). Hazard ratios greater than one are indicative of an 
increased rate of death due in infections compatible with VOC202012/01. In model 1 we look at 
only the S gene status as an indicator, in model 2 we include variability in the N gene CT value 
measured on original specimen as a continuous predictor, which explains some but not all of the 
hazard increase observed due to S gene negativity.  

 

 

The case matching design controls for most potential biases including variations in hospital 
capacity, as it pairs patients by demographics, geography and time of testing. We investigated 
other further potential biases that may be present. There is no evidence for asymmetric delays in 
time from test to admission shown in figure 1 panel A.  
 
It is noted in table 1 and in figure 1 panel B that CT values for the N gene are lower in S gene 
negative cases than in S gene positive cases and this effect is potentiated in those who died. Low 
values for N gene cycle threshold imply the viral load in patients at the time of sampling were 
higher. This could be regarded as a source of bias or as a feature of S gene negative infection. If 
we interpret it as a source of bias, we can control for N gene CT value in the Cox proportional 
hazards model (in table 2 - model 2) which shows a reduction in the overall hazard of S gene 
negativity to 1.65, but which remains significantly above 1. 



 

Figure 1 - Investigation of biases in the case control arms. In panel A we see delays between 
specimen and admission in patients who subsequently died. In panel B we see median CT values 
for the N gene for both S gene positive and negative cases. In panel C we see the date 
distribution of the specimens in our matched pairs of S gene positive and negative cases. 

Limitations 

The increase in hazard of death is observed in S gene positive infections detected in Pillar 2 
testing, versus S gene negative infections detected in Pillar 2. Pillar 2 testing covers a younger 
age group who are in the community and hence at least initially less severe than cases detected 
through Pillar 1. In Pillar 2 cases, death is a comparatively rare outcome, compared to in-hospital 
identified cases. We do not have information about the S gene status of patients in hospital, 
which is the group of patients with the greatest mortality.  

Pillar 2 testing is largely self selected, or driven by contact tracing. There remains a potential 
bias if there were a higher proportion of undetected asymptomatic cases in S gene negative 
infections than in S gene positive infections. In this event, S negative cases may be at a more 
advanced stage of infection when detected, and have a higher apparent mortality. This could be 
consistent with the lower N gene CT values observed in S gene negative cases. Our analysis, or 
any retrospective study based on symptomatic cases, would not be able to detect this. Addressing 
this potential bias requires a study design capable of detecting asymptomatic infections in S gene 
positives and S gene negatives. 

There is no information about comorbid conditions in the data we analysed, although this will be 
partly controlled by age, ethnicity and index of multiple deprivation. It is possible that people 
with certain comorbidities are both more susceptible to infection with VOC-202012/1 and have a 
higher mortality, which could explain the increase in deaths observed. 



 Supplementary materials 
 

Age distributions of cases by sGene status 

 

● Compared to pillar 1, pillar 2 cases are younger.  
● Cases high in university age groups, compared to population levels (grey line). 
● Older-old are under represented in Pillar 2. 

 

  



 Age distributions of infections by sGene status who died 

 

● Deaths which had Pillar 2 tests slightly younger on average  but no clear difference 
between pillar 2 S-negatives and S-positives. 

● No deaths in S-negatives prior to 1st Oct 2020. 

 

 

 

 
 
 

 

  



 Summary statistics of full unmatched dataset 

 

 

  



 Cases by Index of Multiple Deprivation 

● Difficult to explain patterns in relative incidence by IMD, which varies by pillar. 
● Not uniform across the different pillars and between S Gene status. 

 
 Deaths by Index of Multiple Deprivation 

 

● Deaths higher in lower IMD groups. This is not terribly consistent with cases across the 
various data sources.

 



 Cases per 1M by Ethnicity 

● Potentially sampling not uniform across ethnic groups. May represent test and trace 
activity. 

 
 Deaths per 1M by Ethnicity 

● Deaths are over-represented in Asian communities in Pillar 2 versus Pillar 1 positive 
cases  

 



 Test reporting delay versus S Gene status 

● Pillar 1 tests have in the past taken longer to be processed than pillar 2.  
● We would expect testing turnaround times to be dynamic and depend on demand. 

 

  



 Time to admission versus S Gene status in those that have died 

 

● From the time of positive specimen sample there are differences in the time to admission 
depending on the source of data. 

● This delay is only known for patients who go on to die. 

 


