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Imported Malaria  
in China, 2012

To the Editor: Imported malaria 
has become a major public health chal-
lenge in China. Despite an 89.8% de-
crease in total cases from 2008 (26,873) 
through 2012 (2,729), the proportion of 
imported malaria cases has increased 
from 14.7% to 89.0% (1). We analyzed 
the malaria situation in China in 2012 
by using data obtained from the na-
tional information reporting system of 
infectious diseases.

In this analysis, an imported case 
of malaria was defined as case of ma-
laria acquired in a known malarious 
area outside China. In China, the fol-
lowing criteria for imported malaria 
must be simultaneously met: 1) the pa-
tient was given a diagnosis of malaria; 
2) the patient had a travel history to 
malaria-endemic areas outside China 
during malaria transmission season; 
and 3) the onset time for malaria for the 
person was <1 month after returning 
to China during the local transmission 
season. This definition of malaria was 
based on the latent period for all Plas-
modium species reported in China.

Of 2,729 malaria cases reported 
in 2012, a total of 2,428 (89.0%) were 
imported. Fifteen of these cases were 
in persons who died of infection with 
P. falciparum. In the imported cases, 
4 Plasmodium species were identified: 
P. falciparum (n = 1,423 [58.6%]), 
P. vivax (n = 909 [37.5%]), P. ovale 
(n = 42 [1.7%]), P. malariae (n = 20 
[0.8%]), and mixed infections (n = 21 
[0.9%]). Among imported cases, 13 
(0.5%) were clinically diagnosed.

Chinese workers who returned 
from Africa (n = 1,458 [60.0%]) had 
most cases imported malaria. A total 
of 37 countries in Africa were sources 
of imported cases. Most cases were 
acquired in Ghana (n = 241 [9.9%]), 
Equatorial Guinea (n = 233 [9.6%]), 
and Nigeria (n = 197 [8.1%]). Case-
patients were predominantly infected 
by P. falciparum (n = 1,187 [81.4%]). 
Southeast Asia (n = 895 [36.9%]),  

including Myanmar (n = 764 [31.5%]), 
Cambodia (n = 49 [2.0%]), and Laos 
(n = 36 [1.5%]), was another major 
source of imported cases. These case-
patients were infected mostly with P. 
vivax (n = 658 [73.5%]) (Table).

Imported cases increased during 
April, reached a peak during May (n 
= 297 [12.2%]), and decreased during 
July. This trend was caused by work-
ers returning to China to perform ag-
ricultural work during this period. The 
male:female patient ratio was 14.6:1 (n 
= 2,272 male patients:156 female pa-
tients); most (n = 2,240 [95.2%]) mo-
bile laborers are men.  The mean age of 
persons with imported cases was 40.8 
years. Most (n = 1,813 [74.7%]) of these 
persons were 15–44 years of age and 
few (n = 5 [0.2%]) were <5 years of age.

Persons with imported cases were 
detected in 29 provinces (Hong Kong, 
Macao, and Taiwan did not join the 
information system). Yunnan (n =  
690 [28.4%]), Guangxi (n = 209 
[8.6%]), and Jiangsu (n = 197 [8.1%]) 
Provinces had the largest number of 
imported cases.

Our analysis indicated that im-
ported malaria poses major challenges 
to the malaria elimination program in 
China. One challenge is the increas-
ing investment in overseas work and 
increasing numbers of Chinese per-
sons who are working abroad. The 
total number of Chinese laborers and 
travelers abroad in 2012 was estimat-
ed to be 0.5 million and 83.2 million 
persons, respectively; these numbers 
increased by 24.6% and 44.9%, re-
spectively, from numbers in 2010. An-
other reason for the increasing propor-
tion of imported malaria cases was a 
sharp decrease in locally acquired in-
fections. There were only 246 locally 
acquired cases in 2012, a decrease of 
94.2% from the number of locally ac-
quired cases in 2010 (2).

Because imported malaria is 
widely distributed throughout China, 
the disease could be introduced into 
malaria-free localities during the 
transmission season, especially when 

a large number of cases are clustered 
in areas in which Anopheles species 
mosquitoes are prevalent. Additional 
studies are needed to determine the 
susceptibility of Anopheles species 
mosquitoes in China to Plasmodium 
species that cause human malaria.

In summary, imported malaria 
poses a severe threat to the malaria 
elimination program in China (3). For 
effective management of imported 
malaria, surveillance systems need to 
be carefully planned and well man-
aged to ensure timely recognition and 
prompt response. Effective mecha-
nisms of multisectoral coordination 
and cooperation should be established 
and strengthened. In addition, health 
education information on malaria risks 
and protection should be provided to 
all mobile laborers and other travel-
ers before their traveling abroad and 
after returning home. Labor and travel 
agencies should provide travelers with 
essential preventive measures. This 
information should also be provided 
to entry and exit border stations and 
to local Centers for Disease Control 
and Prevention so that timely malaria 
tracking can be implemented. Training 
should also be provided to physicians 
to ensure provision of accurate diagno-
sis and appropriate treatment. For local 
health agencies, prompt case verifica-
tion and response are required to ensure 
elimination of residual potential reser-
voirs and prevention of local transmis-
sion caused by imported pathogens.
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Table.	Malaria	cases	imported	into	China	from	other	countries,	by	country	and	Plasmodium species,	2012 

Country	of	origin 
Total,	n	=	

2,428,	no.	(%) 

Species,	no.	(%) 
P. falciparum,	
n	=	1,423 

P. vivax,	 
n	=	909 

P. malariae,	
n	=	20 

P. ovale,	 
n	=	42 

Mixed,	 
n	=	21 

Unclassified,	 
n	=	13 

Africa 1,458	(60.0) 1,187	(83.4) 192	(21.1) 16	(80.0) 40	(95.2) 12	(57.1) 11	(84.6) 
 Ghana 241 207 21 4 2 3 4 
 Equatorial	Guinea 233 187 25 2 15 3 1 
 Nigeria 197 172 19 1 5 0 0 
 Angola 151 127 13 4 5 0 2 
 Guinea 60 56 3 0 1 0 0 
 Sudan 50 34 16 0 0 0 0 
 Liberia 45 32 10 1 1 1 0 
 Republic	of	Congo 43 34 4 1 2 2 0 
 Sierra Leone 42 36 3 0 1 1 1 
 Gabon 37 31 4 0 2 0 0 
 Democratic	Republic	of	Congo 36 28 6 0 1 1 0 
 Ethiopia 30 9 21 0 0 0 0 
 Mozambique 20 18 2 0 0 0 0 
 Cameroon 18 12 6 0 0 0 0 
 Côte d’Ivoire 17 17 0 0 0 0 0 
 Mali 17 15 2 0 0 0 0 
 Tanzania 17 15 2 0 0 0 0 
 Zambia 16 15 1 0 0 0 0 
 Uganda 16 11 4 0 1 0 0 
 South	Sudan 16 16 0 0 0 0 0 
 Chad 11 8 3 0 0 0 0 
 Malawi 10 8 1 0 1 0 0 
 Central	African	Republic 8 7 0 1 0 0 0 
 South Africa 8 4 2 1 1 0 0 
 Senegal 5 4 1 0 0 0 0 
 Benin 5 4 1 0 0 0 0 
 Burkina	Faso 5 5 0 0 0 0 0 
 Kenya 5 4 1 0 0 0 0 
 Madagascar 5 5 0 0 0 0 0 
 Niger 4 4 0 0 0 0 0 
 Libya 3 1 2 0 0 0 0 
 Zimbabwe 2 2 0 0 0 0 0 
 Togo 2 2 0 0 0 0 0 
 Rwanda 2 1 1 0 0 0 0 
 Mauritania 1 0 1 0 0 0 0 
 Egypt 1 1 0 0 0 0 0 
 Algeria 1 0 1 0 0 0 0 
 Unknown 78 55 16 1 2 1 3 
Southeast Asia 895	(36.9) 224	(15.7) 658	(72.4) 3	(15.0) 1	(2.4) 9	(42.9) 0	 
 Myanmar 764 198 557 2 1 6 0 
 Cambodia 49 1 46 1 0 1 0 
 Laos 36 4 32 0 0 0 0 
 Indonesia 35 17 16 0 0 2 0 
 East Timor 3 0 3 0 0 0 0 
 Vietnam 5 3 2 0 0 0 0 
 Thailand 1 0 1 0 0 0 0 
 Malaysia 1 1 0 0 0 0 0 
 Unknown 1 0 1 0 0 0 0 
Southern Asia 45	(1.8) 4	(0.3) 39	(4.3)  0 1	(2.4) 0 1	(7.7) 
 Pakistan 29 4 24 0 1 0 0 
 India 14 0 13 0 0 0 1 
 Afghanistan 2 0 2 0 0 0 0 
Eastern Asia 2	(0.1) 0 2	(0.2) 0 0 0 0 
 South Korea 1 0 1 0 0 0 0 
 North	Korea 1 0 1 0 0 0 0 
Oceania 6	(0.2) 2	(0.2) 4	(0.5) 0 0 0 0 
 Papua	New	Guinea 6 2 4 0 0 0 0 
Latin America 1	(0.1) 0 1	(0.1) 0 0 0 0 
 Brazil 1 0 1 0 0 0 0 
Unknown 21	(0.9) 6	(0.4) 13	(1.4) 1	(5.0) 0 0 1	(7.7) 
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Two Human Cases 
of Rickettsia felis 
Infection, Thailand

To the Editor: Rickettsia felis 
is an emerging pathogen responsible 
for fleaborne spotted fever. This new 
species was first isolated in 2002 from 
the cat flea, Ctenocephalides felis, 
which was then identified as the main 

vector of this rickettsia (1). R. felis 
has also been described in other flea, 
tick, chigger, and mite species (2) and 
more recently, in mosquitoes, which 
are strongly suspected to play a role 
in transmission of the bacterium (3,4).

The first evidence of human 
pathogenicity of R. felis was sus-
pected in a patient from Texas, USA, 
in 1991 and was confirmed by 3 ad-
ditional case-patients from Mexico in 
2000 (5). Evidence suggests that this 
bacterium has a worldwide distribu-
tion; ≈100 reports of human cases 
have been published (2,6). Moreover, 
R. felis was identified as a common 
(3%–15%) cause of fever among fe-
brile patients in tropical Africa (7). 
The bacterium has also been de-
scribed in Asia, but little is known 
about cases of infection in humans; 
only 1 human case was described in 
Thailand in 2003 (8).

We enrolled febrile patients (>7 
years of age) who came to 4 communi-
ty hospitals, 2 in Chiang Rai (northern 
Thailand) and 2 in Khon Kaen (north-
eastern Thailand) during 2002–2005. 
Acute-phase and convalescent-phase 
(3–5 weeks later) serum samples were 
obtained from 2,225 patients and test-
ed for R. felis by using an indirect im-
munofluorescence assay (9). Seven-
teen (0.8%) of 2,225 patients showed 
evidence of seroconversion (IgG titer 
≥1:128 or IgM titer ≥1:64 or a ≥4-fold 
increase in titer).

Specific real-time PCR (qPCR) 
for R. felis was performed with 
acute-phase serum samples of these 
patients with primers and probes 
specific for orfB and vapB1 genes 
as described (7). DNA was extracted 
by using the Biorobot EZ1 Work-
station (QIAGEN, Courtaboeuf, 
France), and qPCR was performed 
by using a CFX96 instrument (Bio-
Rad, Marne-la-Coquette, France). 
DNA from R. felis strain URRW-
FXCalT (1) was used as a positive 
control, and sterile water was used 
a negative control. The qPCR re-
sults were positive (cycle threshold 

≤35) for the 2 genes for 2 of the 17 
patients; the four 150-bp amplicons 
were sequenced. Sequences of orfB 
(150/150) and VapB1 (155/155) 
showed 100% similarity with the 
sequence from the complete genome 
of R. felis URRWXCALT (GenBank 
accession no. CP000053).

Patient 1, a 20-year-old woman, 
and patient 2, a 45-year-old man, 
were from Chiang Rai Province. They 
both had fever, myalgia, arthralgia, 
headache, abdominal pain, cough, 
and chest pain. No rashes, eschars, or 
lymphadenopathies were noted. In ad-
dition, patient 2 had photophobia, had  
vomited, and reported contact with 
cats. Both patients reported having 
contact with others animals and being 
bitten by insects, including mosqui-
toes (Table).

R. felis DNA was detected in se-
rum samples from these 2 patients 
with acute febrile illness in Thailand. 
The immunofluorescent assay, the ref-
erence serologic method for diagnosis 
of infection with Rickettsia spp., is 
known to show cross-reactivity with 
other Rickettsia spp. Therefore, diag-
nosis of rickettsial infection should 
be confirmed by Western blotting or 
molecular testing. Real-time PCRs are 
increasingly being used for diagnosis 
of rickettsioses, including those with 
R. felis, and for vector and reservoir 
identification (2).

The predominant rickettsioses re-
ported in Asia are murine typhus and 
scrub typhus, which are caused by 
R. typhi and Orientia tsutsugamushi, 
respectively (8). To the best of our 
knowledge, only 12 human cases of 
R. felis infection have been reported 
in Asia: 3 in Thailand (including these 
cases), 3 in Sri Lanka, 1 in Laos, 1 
in Israel, 1 in Taiwan, and 3 in South 
Korea (2,8–10). The prevalence of R. 
felis in fleas has been well studied in 
>20 countries, including Japan, Thai-
land, Indonesia, Laos, Taiwan, Israel, 
Afghanistan, and Lebanon (2). This 
bacterium has also been described in 
mites in Taiwan and South Korea, in 
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