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Summary

What is already known about this topic?
Visceral leishmaniasis (VL) is the most serious form of
leishmaniasis. In recent years, reported cases of VL have
been gradually increasing in Shanxi Province, China.
What is added by this report?

The report describes the epidemiology of VL from
1950 to 2019 in Shanxi Province and the recent trend
of VL reemergence.

What are the implications for public health
practice?

Measures to prevent and control VL, such as health
education, improving clinical diagnostics,
strengthening epidemiological investigation capacity for
VL cases, monitoring surveillance, and use of other
should be

evidence-based  preventive measures,

undertaken in Shanxi Province.

In recent years, the number of reported cases of
leishmaniasis (VL) has gradually been
increasing in  Shanxi Province, China. Using
surveillance data from the Chinese Center for Disease
Control and Prevention from 1950 to 2019, we
analyzed and described trends and epidemiological
characteristics of VL in Shanxi Province. Study results
showed that the VL epidemic was reemerging, with a
gradually expanding epidemic scope and evident
aggregation in Shanxi Province. Among reported VL
cases, 41.4% were among children under three years

visceral

old and 15.7% were among adults over 60 years of age.
It is necessary, therefore, to pay high attention to the
reemergence of VL and take action to curb this trend
in Shanxi Province.

VL data from 1950 to 2004 came from infectious
disease report forms (paper version) that were delivered
from agencies at each level to China CDC. These
reports only provided annual summaries for each
province and lacked detailed information about
individual cases. Case-level data from 2005 to 2019
came from the National Notifiable Disease Reporting
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System, and included detailed information such as age,
gender, occupation, date of onset, and address of each
case. Demographic data came from the public website
of the Chinese Statistics Bureau (https://data.stats.
gov.cn/). VL cases reported from 2005 to 2019 were
diagnosed using the Criterion of Visceral Leishmaniasis
Diagnosis of China (WS 258-2006) and based on
clinical manifestations and rk39 test results (7). Early
case diagnosis was based on pathogenic examination of
bone marrow smears and clinical manifestations. SPSS
software (version 22.0, IBM, New York, USA) was
used for data processing and analysis. We estimated
prevalence trends from 1950 to 2019 and analyzed
season, population, and regional distribution data for
2005 to 2019.

The data showed that the prevalence of VL in
Shanxi Province was very high in the 1950s, but
decreased sharply after the 1960s, although there was
an outbreak in 1972. From 1974 to 2004, VL was
almost nonexistent in Shanxi Province, with only
sporadic cases and an annual case count that never
exceeded five. Since 2014, reported cases of VL had
increased rapidly in Shanxi, with an annual rate of
increase of 63.7%. The number of VL cases reported
each year had been over 20 in the last three years, and
was 47 in 2019 (Figure 1).

From 2005 to 2019, 140 VL cases were reported in
Shanxi Province; 96 among males and 44 among
females for a male: female ratio of 2.2: 1. The youngest
case was a 19-day infant, the oldest was 85 years old,
and the median age was 21 years old. There were 58
cases under the age of 3, accounting for 41.4% of
reported cases, and 22 were older than 60 years,
accounting for 15.7%. Among 6 occupational groups,
“children at home” had the most cases, with 43.6% of
reports (Table 1).

Between 2005 and 2019, VL cases were reported
every month of the year, with a peak reporting
incidence in May and a second peak in January
(Supplementary Figure S1, available in https://weekly.
chinacdc.cn/).
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FIGURE 1. Prevalence trend of visceral leishmaniasis in Shanxi Province, 1950-2019.

TABLE 1. The reported visceral leishmaniasis cases by age and occupation in Shanxi Province, 2005-2019.

Item Group No. of male No. of female Total Proportion (%)
0-2 31 27 58 41.4
3-9 6 2 8 5.7
Age (years) 10-19 3 1 4 29
20-59 38 10 48 34.3
60— 18 4 22 15.7
Children at home 33 28 61 43.6
Farmers 29 9 38 271
Occupation Houseworkers 10 3 13 9.3
Workers 8 0 8 5.7
Students 6 2 8 5.7
Others 10 2 12 8.5
There are 11 prefectures, 117 counties, and 1,390 in the same year.
townships in Shanxi Province. From 2005 to 2019,
reported cases were seen in all 11 prefectures and in 29 DISCUSSION

counties and 67 townships. The number of townships,
counties, and prefectures where cases were reported
increased each year (Figure 2). Cases were aggregated.
At the prefecture level, 89.9% of cases were distributed
in Yangquan Prefecture (73 cases, 52.1%), Changzhi
Prefecture (29 cases, 20.7%), and Linfen Prefecture
(24 cases, 17.1%). At the county level, 57.1% of cases
were distributed in 4 counties, including Suburb
District of Yangquan (32 cases), Pingding County of
Yangquan (19 cases), Wuxiang County of Changzhi
(17 cases), and Urban District of Yangquan (12 cases).
However, on a smaller scale, there was a sporadic
trend. Of the 67 townships with reported cases during
2005-2019, the number of cases in each township
varied from 1-5, with an average of 1.3 cases per
township. Only 15 townships reported 2 or more cases
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Our study showed a VL resurgence in Shanxi
Shanxi

epidemic area of zoonotic type VL, which is mainly

Province. Historically, Province was an
transmitted from dogs to humans through sandfly bites
— a common occurrence in infants and young
children (2). VL prevalence is related to local
distribution of sandflies and animal hosts in endemic
areas. Changes in the natural and social environment
often lead to outbreaks or reemergences of VL. Because
large-scale actions such as controlling dogs, spraying
insecticides, promoting the use of mosquito nets, and
conducting health education were adopted in the
1970s, VL was almost eliminated in Shanxi Province
(3). However, in recent years, the number of family

dogs in Shanxi Province has been increasing (4). Since
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FIGURE 2. Changes of the number of towns, counties, and prefectures reported visceral leishmaniasis in Shanxi Province,

2005-2019.

China started implementing a policy of returning
farmland to forests in 2000, Shanxi Province had
returned 1.82 million hectares of farmland to forests by
2018 (5). This change may provide suitable conditions
for an increase in density of wild animal hosts and
growth in population of the main vector, the sandfly.
The reemergence in recent years is likely related to
these changes.

In our study, the infection rate in males was higher
than in females, which is consistent with the epidemic
characteristics in endemic areas in Gansu Province and
Xinjiang Uygur Autonomous Region in China (6). It is
generally believed that because males have more field
activities, they have a higher exposure risk to sandflies,
which leads to a higher incidence. Children under 3
years old accounted for a large proportion (41.4%) of
cases. This is consistent with the characteristics of
zoonotic VL caused by Leishmania infantum, which
was historically epidemic in Shanxi Province. However,
half of the cases were more than 20 years old, and
15.7% were among individuals over 60 years of age,
which is significantly different from endemic areas in
Gansu and Xinjiang (7-8). This phenomenon may be
related to lack of immunity and high susceptibility to
VL in adults, or to changes of VL type, infectious
sources, routes of transmission, and vector habitats in
those areas. The epidemiological history of these adult
should be further investigated, including
occupations, outdoor working conditions, and dog
breeding activities.

VL cases reported from 2005 to 2019 were
concentrated in a few prefectures in Shanxi Province,

cases

such as Yangquan, Linfen, and Changzhi prefectures.
These three prefectures were previously severely
endemic areas based on records in the 1950s. Sporadic
VL cases had been reported every year since the 1980s,
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indicating the existence of VL circulation in the local
mountainous wild environments (9). Although the
incidence in Shanxi Province has increased rapidly in
recent years, a sporadic pattern of local VL at the
community level has been seen in the last three years.
This indicates that the VL epidemic is still at an early
stage. The density of vector sandflies and the number
of infection sources have not yet accumulated to the
point of causing large-scale epidemics. A retrospective
investigation and analysis of VL cases in Yangquan
City in 2021 showed that eliminating sandflies,
preventing sandfly bites, managing sick dogs, and
strengthening clinical diagnostic abilities are the main
measures to control Leishmania infection (10). It is
necessary to take effective measures as soon as possible
to curb the epidemic trend.

This study had several limitations. Available data
lacked detailed laboratory and epidemiological
information related to cases, including VL typing,
occupational characteristics, and living habits. We were
unable to evaluate the ecological relationship between
natural or social environmental changes and VL
incidence. Therefore, this study cannot provide related
prevention and control suggestions.

In summary, VL control and prevention should be
paid attention to in Shanxi Province. Health education
on VL prevention and control knowledge for
clinicians, patients, and high-risk populations should
be  strengthened.  Detection,  diagnosis, and
epidemiological investigation capacity of medical staff
should be improved. VL vector and host monitoring
should be strengthened. Finally, proven preventive
measures, such as use of mosquito nets, spraying
insecticide against sandflies, and management of sick
dogs should be used to curb the expansion of
reemergence of VL in Shanxi Province.
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SUPPLEMENTARY FIGURE S1. Seasonal distribution of reported visceral leishmaniasis in Shanxi Province, 2005-2019.
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