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Abstract: Objective To investigate the epidemiological characteristics of scrub typhus in Chuxiong Yi autonomous
prefecture (Chuxiong prefecture), Yunnan province, China, and to analyze the genotypes of the pathogen Orientia
tsutsugamushi (Ot). Methods The data of scrub typhus cases were collected for epidemiological analysis. Blood samples
from the patients were obtained to detect the nucleic acids of Ot by PCR and sequence the Tsa56 gene. Homology and
phylogenetic analyses were performed using bioinformatics software. Results A total of 2 507 cases of scrub typhus were
reported in Chuxiong prefecture from 2015 to 2018, with a mean annual incidence of 22.79/100 000. Scrub typhus occurred
in all 10 counties/cities of the prefecture, and 96.01% (2 407/2 507) of the total cases were distributed in Chuxiong, Dayao,

Yongren, Nanhua, and Shuangbai counties/cities. The cases occurring during July to October accounted for 88.35% (2 215/
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2 507) of the total number. The male-to-female ratio was 1:1.34. The majority of the patients were aged from 30 to 69 years
(78.42%, 1 966/2 507), and most cases were farmers (84.92%, 2 129/2 507). PCR detected 4 samples (CX1601, CX1602,
CX1603, and CX1604) positive for Ot nucleic acids from 6 blood samples of scrub typhus patients. The Tsa56 gene was

obtained for sequencing, and the homology and phylogenetic analyses showed that CX1601 and CX1604 shared high

homology and close genetic relationship with the Kato strains of Ot, while CX1602 and CX1603 were highly homologous

and closely related to Gilliam strains, but relatively low homology and large genetic distances with other strains.

Conclusion  Scrub typhus in Chuxiong prefecture belongs to Kato or Gilliam type. In recent years, there was a high

incidence and an increasing trend  year by year. It is necessary to strengthen the surveillance and control of the host and vector.
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Table 1 Background information of reference sequences of

Orientia tsutsugamushi

ST ek RS ARy REEORIE EZ/MbIX LA
CX1601 2016 BRFILTE HWE/AF Kato
CX1604 2016 HBEITE HHE/AF Kato
KMO03 GUI120148 2003 &0 "hE/BTE Kato
Akita-7 AF173041 1989 KAkUWiE HA/EKI Kato
HC0605a GQ332761 2006 BFEIMAFE THE/FE Kato
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Omagari AF173040 1990 RAKMEEL HA/FKH Kato
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Kawasaki M63383 1992 H#F H A Kawasaki
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Taiwan DQ485289 2006 AiE hE/BYE Gilliam
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2 & B
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Figure 1 Yearly distribution of scrub typhus cases in
Chuxiong prefecture, Yunnan province,

China,2006-2018

K2 2015—20184F i AEMEM 10418 (77 3 B 41
(f51)) M X 53 Af 175 0
Table 2 Regional distribution of scrub typhus cases in
10 counties/cities of Chuxiong prefecture,
Yunnan province, China, 2015-2018
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Figure 2 Monthly distribution of scrub typhus cases in

Chuxiong prefecture, Yunnan province,

China, 2015-2018
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Figure 3 Sex and age distributions of scrub typhus cases

in Chuxiong prefecture, Yunnan province,

China,2015-2018
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SRAEH] 6 151 35 HUPT R MVRARAS , 28 PCR A , Ovd%
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Table 3 Background information of patients receiving nucleotide acid detection for Orientia tsutsugamushi from Chuxiong

prefecture, Yunnan, China

FEA GRS 5 AR (2) ik S H SRl F 39 FER Y
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Karp . Kato , Gilliam F1 Kawasaki %145 , {H g 5 #1db i
(1 O RUH I3 A AT —REZE 5 1980 Fl 1990 4FAX
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32| LaoUF366(EU1687972007)
A CX1602-TSA
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Figure 4 Phylogenetic tree based on the nucleotide sequences of the Tsa56 gene of 4 strains of Orientia tsutsugamushi from

Chuxiong prefecture, Yunnan province, China and 16 reference strains of various genotypes
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