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Summary
What is already known about this topic?
Malaria control was affected by the coronavirus disease
2019  (COVID-19)  pandemic.  This  study  conducted
active  case  finding  for  key  flights  and  key  populations
to determine malaria transmission.
What is added by this report?
Surveillance  for  malaria  was  conducted  for  entry
personnel  coming  from areas  affected  by  malaria.  It  is
estimated that at least 100,000 tests were conducted in
Guangdong Province; 154 cases were confirmed during
the surveillance.
What  are  the  implications  for  public  health
practice?
To  maintain  the  malaria  elimination  status,
comprehensively  maintaining  a  sensitive  and  effective
surveillance response system is especially important.

 

Malaria  is  a  parasitic  infection  transmitted  by
Anopheles  mosquitos  that  is  a  major  threat  to  global
health.  There  were  an  estimated  229,000  cases  and
409,000  deaths  globally  in  2019  (1).  Historically,
Guangdong  is  one  of  the  most  affected  provinces  in
China  by  the  threat  of  malaria.  The  average  annual
incidence  rate  in  the  whole  province  was  between
1.22–183.23 per 10,000 from 1950–1980 (2), and the
most  historically  dominant  strains  were  Plasmodium
falciparum  and  P.  vivax  in  Guangdong.  After  more
than  half  a  century  of  effort  to  control  the  spread  of
malaria,  indigenous  cases  had  been  completely
eliminated  in  Guangdong  Province  since  2010  (3).
Since  then,  as  malaria  is  one  of  the  main  imported
vector-borne  diseases  in  Guangdong  Province,  the
main  goal  of  malaria  prevention  and  control  is  to
prevent  local  transmission  caused  by  imported  cases.
From 2011 to 2019,  the  average  number  of  imported
malaria cases ranged from 136–206 per year (4). Thus
the  threat  of  imported  cases  cannot  be  ignored.
However,  since  the  coronavirus  disease  2019

(COVID-19) pandemic emerged in December of 2019
(5), the early diagnosis and control of malaria has been
difficult  because  it  has  similar  clinical  symptoms  to
COVID-19 in  the  early  stages  of  the  disease.  For  this
reason,  we  carried  out  malaria  detection  and
surveillance  research  in  COVID-19  quarantine  sites
and other key places.

In order to strengthen the surveillance of malaria at
COVID-19 quarantine sites and entry ports, to detect
malaria  cases  early,  and  ultimately  achieve  the  goal  of
accurately  blocking  the  spread  of  malaria,  we  have
required  the  following  3  categories  of  entry  personnel
from malaria-endemic areas to be screened for malaria
since  the  resumption  of  international  flights  in
October  2020:  1)  people  who  have  symptoms,
including  fever,  headache,  chills,  etc.;  2)  people  who
have  accompanied  confirmed  malaria  cases,  such  as
those  who  work  and  live  together  abroad;  and  3)
people  on  flights  with  more  than  one  confirmed
malaria case. The third category was encouraged to be
expanded  in  scope  in  qualified  areas  to  include  all
inbound  personnel  in  highly  affected  endemic  areas.
People  grouped  in  any  of  the  3  categories  would
undergo  the  first  screening  test  on  the  first  day  of
entering China and undergo the second test on the day
before  terminating  their  quarantine  period,  i.e.,  the
14th day of quarantine. The samples were collected via
peripheral  blood  through  a  finger  prick,  and  the
detection  reagent  was  Plasmodium  antigen  rapid
detection  test  (RDT).  If  the  test  was  positive,  the
patient would be sent to designated hospitals to collect
3  mL  of  venous  blood,  and  further  microscopic
examination  was  conducted  in  the  hospital.  Samples
with  positive  microscopic  examinations  were  sent  to
the responsible CDC for microscopic and nucleic acid
re-examination and species identification.

To  effectively  control  the  spread  of  malaria,
epidemic  point  disposal  and  vector  control  have  been
strengthened  further.  Response  measures  were
implemented for quarantine sites, designated hospitals,
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and  their  surrounding  areas  and  included  surveillance
of Anopheles  vectors  and  mosquito  vector  density  and
control  of  suspected  breeding  places.  Anti-mosquito
isolation was carried out for suspected screening person
No  Anopheles  vectors  were  found,  and  no  secondary
cases  were  detected  in  the  isolated  areas  where  cases
occurred.

From October 2020 to May 2021, it  was estimated
that  at  least  100,000  tests  were  conducted  in
Guangdong  Province;  154  cases  were  confirmed,  of
which  3  cases  were  also  infected  with  coronavirus
disease  2019  (COVID-19).  A  total  of  151  samples
(excluding  3  cases  of  COVID-19  coinfection)  were
sent  to  Guangdong  CDC.  The  time  from  case
discovery  to  diagnosis  and  species  identification  was
completed within 3 days, and the samples were sent to
Guangdong  CDC  for  further  detection  and  analysis
within  5  days.  The  results  of  species  identification
showed that falciparum malaria was the most common
(87.7%;  135/154  of  cases),  followed  by  ovale  malaria
(7.1%; 13/154), vivax malaria (3.9%; 6/154), malariae
malaria  (0.6%;  1/154),  and  mixed  infection  (0.6%;
1/154) (Table 1).

All cases originated from at least 23 distinct African
countries,  of  which  the  Democratic  Republic  of
Congo,  Cameroon,  Nigeria,  the  Republic  of  Congo,
and Uganda were  the  top 5  countries  with  the  largest
number  of  cases,  with  a  combined  total  of  95  cases,
accounting  for  61.7%  of  all  cases.  According  to  the
registered  residence  of  the  infected  patients,  the
imported  cases  were  residents  of  22  provincial-level
administrative  divisions  (PLADs).  Among  them,
Henan,  Guangdong,  Shandong,  Hubei,  and  Hunan
were the 5 provinces of residence with the most cases,
accounting  for  51.3%  of  all  cases.  All  imported  cases
were  concentrated  in  the  COVID-19  quarantine  sites

of  8  cities,  of  which  Guangzhou  had  the  most  cases
with  120 (77.9%),  followed by  Foshan and Shenzhen
(Figure 1).  The  main  occupation  types  of  infected
patients  were  workers  and  migrant  workers;  the  age
distribution  was  mainly  concentrated  in  adults  aged
20–60  years.  In  addition,  these  imported  cases  were
found through active case  finding:  3 cases  were found
at  the  port  of  entry,  5  cases  were  found  by  close
contacts,  and  the  other  cases  were  found  in COVID-
19 quarantine sites. 

DISCUSSION

After 2017, China has achieved the goal of zero local
cases  (6),  and  imported  malaria  has  become  the  main
target  of  malaria  control  in  China.  From  2017  to
2019,  8,202  malaria  cases  were  imported  into  China,
including  610  cases  in  Guangdong,  accounting  for
7.4%  of  all  cases  (4,6).  Therefore,  Guangdong
Province  is  one  of  the  main  malaria  import  provinces
in China.  According to surveillance data in 2002, An.
anthropophagus,  An.  sinensis,  An.  minimus,  and  An.
riyuetan  were  confirmed  as  natural  vectors  of  malaria
transmission  in  Guangdong  province,  of  which  An.
anthropophagus  and  An.  minimus  were  the  highest
contributing  vectors  of  the  malaria  epidemic  in
Guangdong Province, followed by An. sinensis (7). Due
to the high annual average temperature, heavy rainfall,
and  long  annual  average  activity  time  of  vectors  in
Guangdong Province, the risk of local transmission or
secondary  cases  caused  by  imported  malaria  is  high.
Since  most  of  the  prevention  and  control  resources
have  been  applied  to  COVID-19  prevention  and
control  work,  other  infectious  diseases  were
overlooked.  For  this  reason,  Guangdong  Province
began  screening  blood  samples  from  people  returning

TABLE 1. Distribution of Plasmodium types in Guangdong Province from October 2020 to May 2021.

Time
P. vivax P. falciparum P. malariae P. ovael Mixed infection Total

Cases Death Cases Death Cases Death Cases Death Cases Death Cases Death

October, 2020 0 0 19 1 0 0 1 0 0 0 20 1

November, 2020 1 0 21 0 0 0 2 0 0 0 24 0

December, 2020 3 0 20 0 1 0 0 0 0 0 24 0

January, 2021 0 0 16 0 0 0 3 0 0 0 19 0

February, 2021 1 0 13 0 0 0 1 0 0 0 15 0

March, 2021 0 0 15 0 0 0 0 0 0 0 15 0

April, 2021 0 0 16 0 0 0 3 0 1 0 20 0

May, 2021 1 0 15 0 0 0 1 0 0 0 17 0

Total 6 0 135 1 1 0 11 0 1 0 154 1
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from  malaria-endemic  areas  such  as  Africa  and
Southeast  Asia  for  RDT  screening  at  all  COVID-19
quarantine  sites.  Following  the  discovery  of  cases,  the
target  population  has  gradually  expanded  to  include
travel  companions  and  people  on  the  same  flight  as
infected  patients.  The  number  of  screenings  has  been
increased  from one  to  two,  greatly  increasing  the  rate
of early detection of cases.

The  limitations  of  this  study  mainly  include  the
following  two  points.  First,  the  monitoring  time  is
short,  which  can  not  fully  reflect  the  epidemic
characteristics of imported malaria cases. Second, there
is  a  lack  of  mosquito  vector  monitoring  data  at
quarantine  points,  which  can  not  well  analyze  the
transmission risk after malaria input.

Falciparum malaria  has  the  highest  fatality  rate  and
is  the  main  species  of  malaria  imported  into  China.
Among  Chinese  travellers,  the  mortality  rate  of
Plasmodium falciparum infection was between 1%–2%
(8).  In  this  active  monitoring  process,  135  cases  of
falciparum  malaria  were  found.  Due  to  timely
detection  and  treatment,  the  case-fatality  rate  was  less
than 1%. In addition, we have successfully diagnosed 3
cases  of  COVID-19  complicated  with  Plasmodium
infection.  Because  COVID-19  is  caused  by  a  highly
pathogenic microorganism (9), biosafety lab 3 (BSL-3)
personal  protection  is  necessary  for  the  process  of

malaria  screening  and  testing.  Through  the  effective
development  of  rapid  screening  and  confirmation  of
malaria  in  COVID-19  quarantine  sites,  so  far,  all
detected malaria cases had been diagnosed and treated
in  time,  and  the  malaria  epidemic  situation  has  been
handled quickly and effectively. No second-generation
cases  caused  by  imported  malaria  and  local  epidemic
spread occurred. The results showed that the measures
to  prevent  imported  and  re-transmitted  malaria  were
powerful  and effective in Guangdong Province during
the COVID-19 pandemic.
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