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Abstract
We observed active norovirus and rotavirus circulation in winter 2020/21 in Hong Kong while a variety of
non-pharmaceutical interventions to eliminate COVID-19 were effective. The initial collateral bene�t of
countermeasures for COVID-19 to reduce viral gastroenteritis burden is not sustainable even in a city with
continual zero COVID-19 control strategy.

Introduction
The unfolding novel coronavirus disease 2019 (COVID-19) pandemic is an unprecedented public health
crisis in the modern history of humankind. One collateral consequence of the COVID-19 pandemic is
concomitant rapid decline in the incidence of viral gastroenteritis in the �rst year of the COVID-19
pandemic, as observed in multiple countries such as China (1), US (2), England (3), Germany (4),
Japan (5) and Australia (6). The most likely explanations were sliced testing capacity that led to
underreporting and wide implementation of non-speci�c non-pharmaceutical interventions for COVID-19
such as frequent handwashing and physical distancing that reduced human-to-human transmission of
virus. Hong Kong is a metropolitan city in South China and has been continuously implementing stringent
and effective elimination (also known as zero COVID) strategy to suppress the importation and local
spread of COVID-19 since the start of the pandemic. Importantly, the local routine laboratory syndromic
surveillance on viral gastroenteritis remained largely unaffected in the pandemic and testing capacity for
common diarrheagenic viruses was only mildly reduced, providing a well-controlled setting to study the
epidemiology of viral gastroenteritis in the COVID-19 era. Here, we reported that the otherwise typical
winter 2019/20 season of norovirus and rotavirus ended abruptly and earlier than usual in Hong Kong
soon after the initial global spread of COVID-19, but both viruses returned in winter 2020/21 amid the
local continual strict zero COVID-19 control strategy.

The Study
Local territory-wide monthly laboratory data on the PCR-based detection of norovirus and rotavirus, the
two leading causes of viral gastroenteritis (7), are publicly available since January 2013 from the Centre
for Health Protection of Hong Kong (equivalent in function to other national public health agencies such
as the China CDC) (8). Laboratory data for less common diarrheagenic viruses including sapovirus,
astrovirus and enteric adenovirus were available from May 2017 onwards. From January 2013 through
September 2021, a total of 104,187 stool specimens collected from sporadic and outbreak cases of acute
gastroenteritis were tested. The median number of specimens tested each month was 1,008 (interquartile
range [IQR]: 912—1,114) and 872 (IQR: 784—990) before and during the COVID-19 pandemic, respectively.
Although an average of 13.5% less stool specimens were tested during the pandemic (P<0.01; Mann-
Whitney U test), the reduced sample sizes were still of su�cient power to detect at least one positive
specimen under a virus prevalence as low as 0.5% (namely 1 in 200) at a 95% con�dence level.
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 Monthly positive rate of the �ve common viral causes of acute gastroenteritis is shown in the Figure.
During winter 2019/20, the positive rate of rotavirus dropped abruptly from peak by 70% in February
2020, shortly after the initial global spread of COVID-19 and remained at a much lower level of 0.1%—
0.6% through September 2020 compared with a median of 5.4% (IQR: 2.8%—13.4%) during the same
period in the past seven years. The winter 2019/20 season of rotavirus ended about two months earlier
than usual. Considering that the observed lower positive rate may be confounded by the declining trend in
recent years with the availability of rotavirus vaccines, we further examined data on norovirus in which no
effective antivirals or vaccines are presently available. Likewise, norovirus positive rate dropped sharply
from peak by 56% in February 2020 and remained at a much lower level of 0.3%—1.5% through
September 2020 compared with a median of 6.4% (IQR: 5.2%—10.0%) during the same period in the past
seven years. The winter 2019/20 season of norovirus ended almost three months earlier than usual. We
have previously shown that norovirus exhibited a bimodal seasonality in Hong Kong with two peaks every
year, one in winter and another in summer/autumn (9). Of note, the expected norovirus peak in
summer/autumn 2020 was not observed in this study. For sapovirus, astrovirus and enteric adenovirus,
these viruses became hardly detectable since the start of the COVID-19 pandemic, showing a positive rate
of persistently below 1% throughout 2020 and 2021. 

            In winter 2020/21, a typical seasonal peak of norovirus with a positive rate of 10.3% was observed
in January 2021, and the rate was comparable to the median of 14.4% in the past seven winter seasons.
Likewise, a typical seasonal peak of rotavirus with a positive rate of 4.8% was observed in January 2021,
and the rate was highly comparable to that of 5.3% and 6.2% in the past two winter seasons, albeit on a
progressively decreasing trend in recent years. These data indicated active circulation of norovirus and
rotavirus in the community during winter 2020/21 while strict non-pharmaceutical interventions for
COVID-19, including work-from-home arrangement for civil servants, mandatory mask-wearing outside
homes, school closure and prohibition on group gatherings of more than four persons in public places,
were in effect in the city. 

Conclusions
We observed an abrupt decline in activities of multiple diarrheagenic viruses, in particular norovirus and
rotavirus, and shortening of their seasons soon after the initial global spread of COVID-19 in early 2020.
Hong Kong has adopted a multi-pronged elimination strategy to contain COVID-19 since the local report
of the �rst case in January 2020 (10) and maintained one of the world’s lowest infection rates so far
(<0.2% of the local population). Considering viral gastroenteritis was primarily transmitted through
person-to-person contact, non-pharmaceutical interventions for COVID-19 such as social distancing might
have inadvertently stopped the spread of non-respiratory pathogens. The possibility of underreporting
was excluded due to the uninterrupted laboratory syndromic surveillance on viral gastroenteritis in Hong
Kong. While return of viral gastroenteritis is anticipated in countries implementing mitigation strategy
accompanied with relaxation of infection control measures, the seasonal activities of norovirus and
rotavirus observed in winter 2020/21 in Hong Kong was to some extent unexpected. This is unlikely
explained by pandemic fatigue as the local seasonal in�uenza activity remained at an unprecedented
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virtually zero level in winter 2020/21 (11). Other factors such as waning immunity and thus accumulation
of susceptible population may come to play. This study is limited by the lack of virus characterization to
determine whether the rise of viral gastroenteritis was a result of emergence of new strains, especially for
norovirus in which new immune-escaped strains emerged periodically (12). Furthermore, additional
analysis on the route of transmission of cases would be helpful as public health interventions for COVID-
19 may be less effective to diarrheagenic viruses that can spread via food-/water-borne routes. 

            In conclusion, the initial collateral bene�t of non-pharmaceutical interventions for COVID-19 to
reduce the burden of viral gastroenteritis is not sustainable even in a city with continual zero COVID-19
control strategy. 
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Figure 1

Monthly positive rate of �ve common viral causes of acute gastroenteritis in stool specimens from
routine, territory-wide, PCR-based laboratory syndromic surveillance data, January 2013—September
2021, Hong Kong, China. Data on sapovirus, astrovirus and enteric adenovirus were available from May
2017 onwards. The �rst coronavirus disease 2019 (COVID-19) case in Hong Kong was reported on 23
January 2020 and COVID-19 was declared pandemic by the World Health Organization on 11 March
2020.


