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Highlights  50 

Given the heterogeneity in individual transmissibility, we estimated the superspreading 51 

potential of SARS-CoV-2 Delta variants. Using case series of Delta variants in Guangdong, China, 52 

we found 15% (95%CrI: 12, 19) of cases seeded 80% of offspring cases.   53 

 54 
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Main text 57 

Characterizing the role of superspreading in infectious disease transmission is of public 58 

health importance for informing control strategies. Concerning the superspreading potentials of 59 

COVID-19 1, these risks from different SARS-CoV-2 genetic variants remain unassessed. Under 60 

intensive disease control measures, the risk of outbreak may still not be eliminated despite self-61 

limited transmission. In this work, we estimated the superspreading potential of Delta variants in 62 

China using a well-traced and -sequenced case series dataset.  63 

From May to June December 2021, SARS-CoV-2 Delta variants, which were first reported in 64 

India, carrying novel genetic mutations including L452R, T478K, and P681R were detected in 65 

Guangdong, China, and rapidly resulted in a local outbreak, where most of cases could be traced 66 

back to one initial seed case. Among a total of 167 cases identified, 126 (75.4%) of them were 67 

sequenced, and with information of transmission link between each other, which was presented in 2. 68 

We extracted the number of infectees associated each infector and obtained 126 observations for the 69 

offspring case distribution including 74 terminal cases, 10 sporadic cases, and 42 infectors having at 70 

least one infectees, see Fig 1A. By considering the disease transmission as a stochastic branching 71 
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process, the classic negative binomial model with likelihood-based estimating framework was 72 

employed to characterize the superspreading potentials of Delta variants infected COVID-19 cases 3.  73 

We estimated reproduction number R of 0.91 (95%CrI: 0.63, 1.36) and dispersion parameter 74 

k of 0.26 (95%CrI: 0.16, 0.41), which is relatively smaller than the k estimates around 0.43 based on 75 

the contact tracing data in 2020 1. When given the basic reproduction number of Delta variants at 5, 76 

the superspreading threshold can be calculated as the 99-th percentile of Poisson (rate = 5) 77 

distribution 4, i.e., > 10, and thus we identified two (1.6%) superspreading events (SSE) across all 78 

126 one-generation case clusters. Although SSE plays less of a role when there is widespread 79 

community transmission, SSEs could contribute to generate more source infectors during the early 80 

phase of an outbreak, which is less sensitive to the settings with intense public health measures at 81 

population scale. We estimated that 15% (95%CrI: 12, 19) of the most infectious cases seeded 80% 82 

of all offspring cases, which suggested a higher superspreading potential than the situations of early 83 

outbreaks in 2020 4.  84 

Although intensive COVID-19 control measure were implemented in mainland China as of 85 

2020 2, the variation in individual infectious history and in the properties of SARS-CoV-2 strains 86 

may still contribute to large case clusters dominated by SSEs 3. With one seed case of Delta variant, 87 

there were 5% (95CrI: 1, 14) or 2% (95%CrI: 0, 12) of chance to have a cluster of cases with size > 88 

30 or 100, respectively, see Fig 1B. As such, we recommend enforcing the intervention programs to 89 

monitor and limit COVID-19 transmission, especially regarding the contexts where SSEs are likely 90 

to occur, e.g., restaurants and entertainment sites. For the challenges from emerging Omicron variant 91 

against the global COVID-19 pandemic control, we urge concerns on the possible risks of 92 

superspreading when it invades places with low herd immunity in population or settings with large-93 

scale congregations 5.  94 
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Figures  142 

 143 

Figure 1.  144 

The observed and fitted offspring cases distribution (A) and estimated probability of generating case 145 

cluster with a given size (B). Panel (A) shows observed (in pink) and fitted (in blue) offspring cases 146 

distribution. Panel (B) shows probability of observing a case cluster with a size equal to or larger 147 

than a given number that is generated by one seed case. In both panels, the light blue curves are 100 148 

posterior MCMC samples, and dark blue curve is the posterior median. 149 
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