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In Hong Kong, the recent report of locally acquired
dengue cases has raised concern about the
introduction of dengue virus in our community.
Within just over a month, three people with no
travel history during the incubation period have
been confirmed to have dengue virus infection. As
there was no epidemiological link between the third
patient and the previous two, multiple sources of
infection and the possibility of ongoing transmission
within Hong Kong are suggested. Temporally, the
emergence of these three cases follows closely the
large outbreak in Guangdong, which affected more
than 40000 people. Given the scale of the outbreak,
the Department of Health of Guangdong Province
has released updates on the dengue situation on a
daily basis from 22 September 2014 to the end of

October 2014.' Dengue activity peaked between 29
September and 13 October, with almost 10000 cases
reported each week. More than 80% of the cases
were notified in Guangzhou.

Epidemiological information for the Guang-
dong outbreak can be accessed on the Internet,
which allows us to map the dengue distribution by
city and the changes over time with the Geographic
Information System. The scale of the outbreak has
evidently expanded geographically in Guangdong
since its onset, as shown by the biweekly standard
deviational ellipses, each of which would have
covered approximately 68% of the dengue cases in
the respective fortnight (Fig). Guangzhou remained
the spatial centre of the outbreak during these weeks.
A similar temporal distribution of dengue cases was
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FIG. Spatiotemporal distribution of confirmed dengue cases between 22 September and 16 November 2014, from data released

by the Department of Health of Guangdong Province published in the daily dengue report
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observed in other cities in the Pearl River Delta
(PRD), while places further away from the delta were
subsequently affected at a diminished level, like a
ripple effect. Researchers from Mainland China
had previously suggested the PRD and Chao Shan
Area as the two main hubs in Guangdong where
indigenous dengue cases have clustered since the
turn of the century.? It appears, therefore, that this
latest outbreak is the result of extensive transmission
of dengue virus from the PRD hub.

Even before the change in sovereignty, the PRD
was gradually transformed into a Chinese region
where many inhabitants move within and between
cities every day. With the rising number of people
who live in the PRD, Hong Kong is no different to a
prefecture-level city of Guangdong. Currently, Hong
Kong’s population comprises an estimated 200000
mobile residents, with the majority travelling
back and forth to Guangdong.®* Mainland China’s
transport system, with its increasing efficiency,
not only reduces the travel time between cities in
Guangdong, but also accelerates the propagation of
infections in the region. In the past decade, dengue
outbreaks have been reported in places as far apart
as Zhejiang and Henan,*¢ a scenario proving that
human mobility is crucial in predisposing to virus
spread. It is conceivable that the latest Guangdong
outbreak has led to concurrent maintenance of
multiple pools of actively infected people commuting
in the PRD who, in the presence of the Aedes
mosquitoes, have enabled the virus to find a new
home base. Beginning in August 2014, three local
dengue cases were reported in Macau,” coinciding
with the reported onset of the Guangdong outbreak.
The Guangdong epidemic undoubtedly increases
the likelihood of exposure to dengue virus among
mobile residents, the magnitude of which varies
with the place, time, and duration of their stay, as
well as their commuting frequency. Geographically,
dengue virus transmission might be more likely to
occur in some districts in Hong Kong. This does
not necessarily imply a direct association with the
size of the vector population, but the heterogeneous
distribution of mobile residents in the territory.?

Theoretically, one useful way to guard Hong
Kong from importation of dengue virus is to track
the situation in neighbouring countries. However,
the uniqueness of the natural history of dengue virus
infection poses a challenge to accurately predicting
its epidemiological risk. Clinically, dengue fever is
typically a self-limiting condition with an incubation
period ranging between 3 and 14 days.® Since most
people infected with dengue virus have no or mild
signs or symptoms, a significant proportion are never
diagnosed or reported.’ Consequently, estimation
from the size and distribution of actively infected
people can hardly reflect dengue epidemiology.
Serological testing of dengue antibody may infer

the proportional distribution of the population
with previous exposure to the virus, but is unable to
determine the actual size of the ‘infective’ population.
A study in 2007 to 2009 in Hong Kong gave a
prevalence of positive dengue immunoglobulin G
of 1.6%, a figure that cannot provide insight into
the current epidemiological status.'® Importantly,
clinical testing plays no direct role in public health
interventions. It is also almost impossible to
intercept asymptomatic travellers or those in latent
infection from entering Hong Kong. Introduction of
dengue virus into our neighbourhood is therefore
often silent and discovered after several waves of
transmissions.

Upon identification of a locally acquired
dengue case in Hong Kong, epidemiological
investigations and vector control measures have
been conducted immediately to prevent secondary
spread. Coincidentally, the three recently reported
local dengue patients either worked or lived in
the vicinity of a construction site, and breeding of
mosquito larvae was found during site inspection."
This reminds us of the lesson from the outbreak
related to a construction site in Ma Wan in 2002,
affecting 16 workers and residents nearby.'* Whereas
the previous outbreak was limited to an island, the
residences and suspected infection sources of the
three recent local dengue patients were sporadically
distributed in several densely populated districts,
suggesting a higher risk for subsequent evolvement
of dengue endemicity. Prior to the Ma Wan outbreak,
a major dengue outbreak occurred in Macau in
the preceding year, with a total of 1418 reported
cases.”® Although the exact source of the Macau
outbreak could not be ascertained, it also occurred
at a time when infrastructure development was
gaining momentum. Dengue dissemination could
well be the outcome of a perfect match between
increasing human mobility and urban development.
Understandably vector surveillance is a key
component of current environmental measures.
Ovitraps have been strategically established in 44
locations in Hong Kong to monitor the extensiveness
of the distribution of Aedes mosquitoes."* However,
the insufficient geographical coverage of ovitraps
limits their ability to detect the invasion of dengue
virus as Aedes albopictus has a short flight range of
no more than 200 metres."”” Thus, the eggs sampled
in the ovitraps can only represent the mosquitoes
in a confined geographic area. Nevertheless, the
importance of eliminating mosquito breeding sites
in our highly urbanised environment cannot be
overemphasised. This is, however, a real challenge,
even for dengue-endemic Singapore where the
hygiene standard is enviably high.'¢

Even without any new locally acquired
dengue cases in the coming months, the medical
profession should remain vigilant and advise on
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effective prevention. The virus can hide in the eggs
of infected mosquitoes this winter and becomes
reactivated when the weather is favourable for
breeding again.'” The next round of local dengue
transmission could probably begin after the spring,
merging with the anticipated upsurge of indigenous
dengue infections in the PRD every late summer,?
which are our potential external sources of dengue
virus. In consideration of the incident local dengue
cases and our dengue endemic neighbours, there is
no doubt that dengue virus has found its home in
Hong Kong. It is just a matter of whether this is a
temporary home or a permanent base.
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