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Figure 4 Visualisations of the SARS-CoV-2 Sewage Surveillance dashboard in Dhaka, Bangladesh, during three different
periods of the COVID-19 pandemic. (A) Start of the Delta wave, week of 27 December 2021 to 2 January 2022, (B) peak of
the Delta wave, week of 24-30 January 2022 and (C) peak of the Omicron wave, week of 27 June to 3 July 2022. Study-wide
data tables show the categorisation of the average (mean) sewage viral load across all collection sites for a given week and
the median case incidence across all wards for a given week, categorised by severity level (zero, low, medium, high). The ward
data tables show the case incidence by ward for a given week and the mean sewage viral load across all collection sites in a
ward for a given week, categorised by severity level (zero, low, medium, high). On the map, circles represent the location of
each sewage collection site in the study area. The change in the radius and colour indicates the severity of the sewage viral
load at that site. Outlined polygons represent each ward where clinical case incidence is reported. The shading of each ward
indicates the severity of the case incidence in that ward. The visual comparison between SARS-CoV-2 sewage viral load and
clinical case data shows how each data set reported differently throughout certain stages of the pandemic.
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Figure 5 Daily number of SARS-CoV-2 cases reported (blue) and SARS-CoV-2 tests administered (red) in Dhaka city since 10
May 2021 to 20 November 2022 (last available date for total tests administered).

the biases in clinical testing. However, this would only be  the development of the dashboard shaped it into a tool
possible if the location of all tests are geolocated, which ~ that was useful. Access to both sewage and clinical data
has not been logistically possible. Nevertheless, sewage at a fine spatial resolution helps to identify early warning
surveillance data provides sitesspecific information on  signals in sewage and possible reporting biases in clinical
SARS-CoV-2 transmission trends where clinical case data  data.
is limited.®” Several challenges to producing a dashboard Although our dashboard was developed for the context
in a lowermiddle-income setting were overcome, such  of COVID-19 in Dhaka, many of the dashboard features
as the large effort to clearly visualise the population it are likely applicable for other settings where heterogene-
represents by producing catchment areas of an informal ities in clinical surveillance arise. Interpretation of sewage
sewage network. Hosting the dashboard server in Dhaka  surveillance is particularly challenging in low-to-middle-
was also not a possibility due to capacity limitations and income countries where informal sewage maps and site
network setting issues. It was instead hosted on shinyapps. catchments are typically unavailable, and a strength of
io and mirrored on a website created by the UVA CACS  our dashboard was providing this information along-
team, but we ultimately plan to host it on the IEDCR local side the sewage surveillance data. We recommend that
SErver. future dashboard developers present their clinical and
Further development of the dashboard should include sewage data on a fine spatial scale, design features that
COVID-19 variants of concern in sewage and clinical  aJlow the user to make clear inferences and dynamically
cases. This improvement can be made once testing for  puild their dashboards with consistent feedback from

subvariants in sewage becomes more systematic in Dhaka. their end users. Similar dashboards could be created to
Furthermore, several enhancements could be made to  concurrently track multiple infectious diseases to catch
the dashboard for public use such as including a trans- outbreaks early on and monitor pathogen burden in
lation to Bengali, the national language of Bangladesh, real-time.

increasing the loading speed, making colour-blind adjust-

ments and creating downloadable data and maps. Author affiliations
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