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Main text (“Letters should not contain structural headings or a summary.”)

Sir,

In a study published previously in this journd, we estimated that all-cause acute
gastroenteritis resulted in a median 88,000—-11BJ0&d closures in hospitals in England
each winter, placing a financial burden on hospit#l at least £5.7—£7.5 million (or £6.9—
£10.0 million when including staff absence cos)r analysisised routinely-collected data

of the number of occupied and unoccupied hospialsiclosed (i.e., unavailable to other
patients) due to diarrhoea and vomiting during wheters 2010/11 to 2015/16. These data
have been reported mandatorily by all acute caspitads in England for weekdays, and the

National Health Service (NHS) England has publistiein as part of the winter situation
reports (SitReps) since 2010/#1

We previously used two imputation scenarios toneste the number of bed-days lost to
acute gastroenteritis on weekends and public hgdiddnerefore addressing the issue of the
fact one third of days were missilfy The imputation scenarios were based on the nunfber
bed-days recorded as closed immediately beforeafiadthe weekends and public holidays,
using the lowest and highest numbers as best-tetwase scenarios. There are a number of
limitations and assumptions underlying this apphoas discussed in the original papér
which led us to conclude: “With the information dshble, it is not possible to determine
where exactly the number of beds closed lies on rdrege of the lowest to highest
imputations; this inaccuracy is unavoidable thodgh to the values missind™.

Since winter 2016/17, however, NHS England hasestacollecting the SitReps data on
weekends and public holiday8. This change in data collection thus provides ith &
unique opportunity to compare the imputation saesawith the actual number recorded.
After obtaining the same data for winters 2016/a4d 2017/18 as in the previous analysis, we
removed all records for weekends and public hobdiayorder for the data to resemble the
situation in preceding winters. Then, we re-ranithputation scenarios to obtain the best-to-
worst case estimates, which we compared to thetstahof the actually recorded number of
bed-days.

The results of this comparison are shown in Figui@anel A). The mean of the best and
worst case imputations was only 1.03% higher tharactually recorded number of bed-days
in winter 2016/17 (i.e., 71,920/69,869), and only022 higher in winter 2017/18
(86,462/84,412). An even closer match was obtaifedthe bed-days lost unoccupied
(14,498/14,757 = -0.02% in winter 2016/17 vs. 13/%6,036 = -0.03% in winter 2017/18).
These results suggest that tiean valueof the best-to-worst case imputatienenarioss an
adequate proxy for the actual number of bed-daysed.

Furthermore, an infectious cause for the majoritthese bed closures due to acute gastroenteritis
— as we have speculated in the original pdperhas been confirmed in ofallow-up study that
regressed the SitReps data against enteric patrameris in laboratory-based surveillance,
finding thatnorovirusexplained more than 94% of the observed variatiobed-days closed
due to acute gastroenteritts It seems thus justified for NHS England to lathel records
with “bed-days closed due to diarrhoea and vomitiagpvirus-like symptomst?.



The same follow-up study estimated a median tdt&l99,000 bed-days being unavailable
(occupied and unoccupied) due to norovirus-asstiglastroenteritis in acute care and
community hospitals in England on an annual b8kisvith financial costs for the NHS of
£107.6 million per year and economic costs of ug287.7 million; an estimated 57,800
alternative patients could have been admitted weeebeds made available to them. The
findings described in this letter here suggestatteial burden of norovirus is likely higher
than this estimated burden, as we based the unecched-days closed conservatively on the
best-case scenario results with the lowest impartat}.

In summary,we concluded inour previous analysis of the SitReps datd:the data were
collected daily over an identical time period, thmgputation scenarios of this analysis would
have been superfluous, and thus the data would atiore precise surveillance within and
across years.?!. These conclusions have become reality with regygoca daily collection,
and it seems the arithmetic mean of the best-tstaa@se imputation scenarios allows for an
adequate comparison across those preceding yedarsatth excluded the weekends and public
holidays (see panel B in Figure 1).
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Figure 1. Total number of bed-days unavailable tueliarrhoea and vomiting in England,
winters 2016/17-2017/18 (panel a) vs. winters 2012017/18 (panel b). e that the
recording lengths differed in both winters in paagl the values should not be compared
directly with each other. For a fair comparisonoasr winters see panel b), for which we
filtered observations to a range of dates recoideall eight winters: ¥ December to 19
February.)



