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[Abstract] Spotted fever group rickettsia (SFGR) is a prokaryotic microorganism that is an obligate
intracellular parasite, primarily transmitted through tick bites. It can cause clinical symptoms in humans such as fever,
headache, rash, and localized lymphadenopathy. In severe cases, it can lead to organ damage, shock, and even death.
Currently, the laboratory diagnosis of spotted fever mainly relies on serological and molecular biological tests. The
biological characteristics, clinical infections, and detection methods of SFGR are summarized in this review, aiming to
provide a comprehensive understanding of SFGR. It is important for clinicians to focus on the isolation and detection
of SFGR to prevent misdiagnosis or missed diagnosis, and to provide references for the prevention and control of SFGR
infections.

[Key words] Spotted fever group rickettsia; Biological characteristics; Infection; Detection

Fund program: Public Welfare Research of Zhejiang Province (LGF20H260003); Zhejiang Medical Science and
Technology Project(2020RC050); Technology Application Research Project of Jinhua City (2022-4-225)

DOI: 10.3760/cma.j.cn331340-20240605-00117

SE GRS — 2 LU SR W R AR AR A | 1 A b P AL (N Al R e R | A BV B N 2 Ak
A A% AN M B B A e, BE R S 5 K (spotted 5 3 B I B R A I PR R B 2 Sy e A SRR Lk
fever group rickettsia, SFGR) 51 & 1) B i P42 —Ff 3 B3 1o 1t WES PNV R G e R S I ER e 2 A=l e



] o 347 0 2 A% e 2 Ak A

2025 4E 4 A5 52 B4 2 W Inter | Epidemiol Infect Dis, April 2025, Vol. 52,No.2 - 131 -

SR SERER B F AR T, TR B R R I R 1
LA H Al S R 51 1 R S B S R S B 2, R L Ny
o R S L R I R T kT B A A 02 W R A
WRIT B TE B AR SCEE SFGR WY 2E W~ R AT HRAE i
PRAEBR R 7 3 TR 7 A S LA 7 I UEAT 453, S TR A
FMPTE PR RIS %

—.SFGR M & 45 1%

SFGR My > B PE G/ IR, B 28 28, DA/ IR Bk
FEAR/NAR S 32, R/ (0.3~0.5) pum x(0.8~2.0) pm, 287 1}
BEY (i, FL AN M A 5 R 4T e T R 0 I R R AT 3B
FL P I T AT OUE 2 ) o A it RE R A 2 4 B 1 L
2 WA IREEE AU, SFGR 1 Ak 418 3UE DNA, K/h oy 1.1~
1.5 Mb., OmpA (SFGR #5457 ) 1l OmpB (] ¥Z 17 1£ F 37 30 I ik
O G g ANBER [, JE SFGR 5 i 4145 A S R 1
Z 5 MERR A LS F ALY, 5 OmpA OmpB [/ J& % 1 41 ffy
PR EEH (sca R E G scal sca2 scad FEWSE5HE S
T S A1 B AR FLAE P, B AR DESE B (tra S5 500 ) V0 I T
TR T B U DNA SEH056 R | nl 88 1 /K OF 3 5 e B i
200 BT 119 3 I R 10T R R 2 o e S AR B = 0
2 55 AR RN A 0 B WM SE ¥ 2L X SFGR 2 20 7 3 40 il 9 A
R A 1< B, 1T 5 o 4Rk B 41 (Vero) \Buffalo 2 6% B 40 it
(BGMK) A Ji #t ik 4 5 48 i (HUVEC) | 39 Ji 0 55 56 3h ) 55
PEATREFEE, SFGR 8 o 41 54K 11 5 5 1 3 40 0 1) 0 B, B
J& HE A A0 A PY A A 8 A B A A0 R L B B 1 Al
i 2 S R 40 ) A A

—.SFGR 5 &

L. ATHHE

SFGR J2: {H: 5 43 A 1y — 295 J5 A | H AR 38 & 4= SFGR
SRR 1 [ 52 00 M X 78 3 50 A e SR H R RE
T P 7. 2% [ R 52 4 [/ R R BSR4 12
W4 AR FE L 36 Hb T M X N AR, SFGR 78 3% [ 32 2
A F A0 T7 RS 25 36° LAk M X1 e 55 151 © £ £ 1 M
Kk H, mimd st BRI NS HIR X T T
Vi LA LA mmA LA R g s g
Rl , A1 B 3L % 9 48 Bt SFGR, Mo rp 24 Bl oy 7 A4 h 4
), 5 AN R BV IYIFNIE R. rickettsii T R. conorii ™,
e E KB M X, 324 TR B 21 Fh SFGR, Hoir 8 B i BURR
e NAYHG ), Horb R, heilongiangii R. sibirica F1 R. hulinensis
FEFR [ R L T b DX 353l A7 AER B 5% 3 BT A DR 3 Bl 4 A
KR SFGR 45 M /3 i IR B R, R 2R 4L
HEAFRAR M X AL 2 18 & s mT BEXF SFGR 1) M B 53 4 7=
A T B 12

| I

Y

N]

g R W, AHEXT SFGR ¥ 3 &) &%, R e 55 i 47 32 2L 1L
A R R i R B AL TN R R R B )
i e AR T R P O 2 AR IS B AT, LB R
T AR S [ M T B 48 B0, 2010—2018 4F 3¢ [
et T 36 632 HIFE L HHHI, Hh 95.83% (35 104 1) K
“TTREF B, &M 2010 4R 6.5/100 75 17+ % 2018 4F
1 17.1/100 J71, A 2022 45 B &0 B4 5 80k 1292 6],
KRR T FEZE 3.9/100 721, 2007—2008 4F , 1H 5 J2 W Ik &
SFGR Y % R 9 85 1 07T A 14.7 B, i 2012—2014 4 F [
FBEFTIITN 7.5 B, S[R3 X AR (5] I 399 40 30 10 2% 6 R A 1k
gy, [A) B 2 05 256 T RE B A o BN — B = ] A A
G BT L T 0 AT RS 00 7 3 I I I A X A 50 1Y

IR AT A2
2.1 ARAE AR

SFGR T 51 I W 8L (U R. rickertsii) 3 o MR
(4 R. slovaca) W) Z2 P9k R I, — 28 SFGR H 25| & i v
Al (Ui ™28 ) TR H B iR, A 3RS [R] SFGR &
9o 19 AT BV BSCHE B B R BB WL R 2 — R AR R
ik 83.49%~85.1%, {E IR SFGR ) Ff 22 ] 5| 2 (4 s R AT AR 22
S TE R. conorii (R. akari Pl R. australis &4 5B ¥ H it
90% % B K 9% , MifE Candidatus R.tarasevichiae &Y B # L
N 3.3%., A7 T4.8%~T7.4%H) & 45 8 & B, O d5 Y e
AR KT & RN 46.9%~57.4% , 15 22 955 1) oI [ B £ i L
P = 7, Hb LA & 2R R 49.0%0~56.2% , A B L Y
B RGAR, B SFGR YL 1 — A>T B ARAE , & 2 K
N 46.1%~55.1% , 4 £5 58 1) 3L T AR (W0 R. africae \R. akari
R. philipii 1 R.heilongjiangensis ) B " 0y % WL, BLAh a8 77
TN E NS g R Skw R B SRR R R R
SFGR BRI R, RABURTEZE R . "M SFGR &+
(I R. ricketsii 51275 B ILBE S HO T S 3L R G ME 6
355 il ¥ 52 22 (2 I Ay R TR X | 2 ik S AL R A R 0
vy ) T U AR (T B S R N IR AL O I
BN ARG Z R (T RERIONIE 2 | Bk R & AE)
AR T R B R R AT, 3 4h SFGR
PR A NARTT 5| OC T 58201l 4 48200 g 15 48 1271 MR 3 =2 2R 128 )
WF 4 P45 5 . SFGR 558 3R M 0.4%~40% A 25, BRI
YT SRR 2 | A0 R R S T B AR R

= _.SFGR Ky#&l

SFGR (¥ K Ay S Y% 1) 32 Wi AT B 6 SR A4 . % (2 H
I A A 5 45 1 LR POV I T 458 P e 4 SR e 355 UL VL O YA L A
EL &8 BRI R 92 AR AR RIS S AR S A B B SR AT I



<132 ] B 37 905 2 45 Yo 2 24 7 2025 4F 4 J1 45 52 555 2 10 Inter ] Epidemiol Infect Dis, April 2025, Vol. 52,No.2

T 2 By 2 A5 DT WA TR

LIS 2w

% FBE L SFGR g 3, T 38 5k R U EDTA $t 5 i i
I R, I AT 5 W Y € UL B AN B DY R 7 A AR ST S IR
PRAT IR PRI, Yo 0 J5 i 5 A0 A% 2 R R 0 A0 T
SFGR S VRS (0 ul i 45 €0, 38 3 LU/ IR sl BRAT IR 11 B A
()

2B B SR A

OYESREIR IR IS I vl SE M SR Oy i R TR AR 2
M e 1 24 2 4 KRS, — AN HE I 2 W7 v 3 . SFGR
R A A R Y RS R REE S NE ER
G, A, 55 20 P 3G ISR T 4 B M O A O I S0y B K
M IER, B3 BT Vero ST #IIK N B 40 (HUVEC) (AR
P &R 40 i (BGMK) L 41 g (IDES 11 CTVM23 ) il 2 5 31
R. yunnanensis sp. nov. [ 415385 55 35 | I W48 I M £ 57 50
WKL ZS , S P R, heilongiangii e 7 H 3G IR  HLGR
BNV RS TRA R i BB Y 0 1 D) 4G 0 B 8% 3 1 v
F 93 S A o Zaldivar S5 KE V4 K L0BE S0 BE T 1] 1
FUE I I iy 20 28 50 2 402 8 UK BRSS9, B Veero 411
WAy R, rickettsii,

3L 2 A

AT, 1L 975 27 A6 0y 3 0 52 30 = 1B W IA RS A A
IFA AR AMASE G55 1 ELISA %5, Fomda %FP9%F 281
O3 NV R A HEAT K PP T IFA S 5 K2 ELISA =
PRI SFGR B 1L 7 2% 07 5, & I 4 43X 06 (B FL 5 T
Bl 0 i TR EUE AR 30.00% , TG AR b 57 58 R AR
LW TRk o AR A R I v B T e M A
HE B 7 8 U A S B AR A M . IFA BT IZ 0k & SFGR
W0 G b U R G R AU 0]k 83%~100% , 4 5 M 1 3k
99%~100% , 0 T FAS 28 A 50 A T 245 53 5 28 &l A 5%
itz , BRI 1 K AR 07 25 8 FH O ELISA 7T FH T4 SFGR Jk
H ML A 1gM Al 1gG, ELISA IgM % R 8% 4 89.47% , ¥ 5
£l 98.33% ,ELISA IgG ¥ R E y 84.62% , %=1k N
96.81%, H: 7L 3 ARy S0k 0 7 T4 K56 . M H IFA,
ELISA AT A6 0 42 A% 7K S~ 4 0 47380 48 A {0, 1 4 A AR
MG, — URAT DA A A S B A AR A, T AR R R B S 50 12
W7 SFGR e i #5 AR A 5, VA5 1MLV 2% 46 W 7 5 /8 SFGR
W R E AR AR~ R R, A T
T I 58 7] J AR [ Ff 57 5 Y AR 1T B8 77 2 28 SRR, 5 B0 PR
BRI

455 1A A

il % 48 PCR 8838 PCR $ A3 57 7 /& DNA H

AT 2545 S DRI P MR AT ST 58 U0 MR ) R S 0 e T 3
e M 5l L Bk AT 9 B e, BRI R B 2 S
(restriction fragment length polymorphism , RFLP) 43 H7 Al ¥ Bf
(X4 SFGR B F72, qPCR Hi T H: 52 w5 i 2L B0 s 4 13
AT, T 2 i O S 2 PCR R A K I 7 9 v 4 fe 5 T 1)
AR Z 0 DI B %2 R £ T qPCR REMS 75 Bk S0 5
HGE L Z RS W A EE R X 2 RS R R o — 4 R
M 22 A B AR SE B IEAT 4307, S PRt ko K T SFOR Ik
PRIl 7 SRR R,

FE A0 3 W T SFGR Kz il 4, 45 4 5 P4 2090 ) Fn 2%
SN Y . SFGR W) Fh 2z 0] B AT & BE A = LA AR R (i
R. rickettsii M1 R. conorit) , & Gt kil J5 ¥k T RE A7 7538 LR,
S B[R 2 T T R 05 4 118 5 2 () L D21 811X T 9 o
AR, 40 Matsutani S¥HRE T R. japonica 158 H 3 K 41 )
e, S T A A0 T A R IR R RO B R R ORI
KRR AR S TS Wi bR SR R A T AR DT ), 2 LR A
J 0% B 12 D TR 58 R A (A it VR L 0 o 2 ) o ARG T 22
JELUR T JE T B 350 ISR T o G DR 1Y 2 BRI &
S RGN A 5 R T SR FH 2 B R A T vk O EE L )
BRI B FUR e P OK 5E 1 5 0 RRE AR R T
SFGR, 1fif 1% 8 3 7 W 115 14 W ACAS: W o o BE A 120 AL, L3732
VMR I 5 7 46 0 25 R Sy BH M 7 R T A, A R 4
SIHTRLTI N 1B 50 % 530 R SR TG KRR AR S T
R. sibirica subsp. Sibiricd™, Kingry 897 T —FE T 16S V-
V2 rRNA e [R50 fk 2 56 DR 2R 0 7 325, R ) 0o A% 5
A A TR SR, 32 0 12 2 ME A TR ST 58 R A i 4 B )y 1k 2 B
W, BE TR B DR E R 1 i 3% AR W E B DNA
(mefDNA )T Sy Jg& e P 2 9 412 41 77 — ol A 452 28 1 14 5 I~
Wi R, Probert 549 Ff mefDNA 72 3k K 4L 2y vk 7 £
MR PRI SFGR DNA B T Il FRI2 Wt 7 7 O ik s
Wy b e e A 3 sk o W A AT i DR 4 R i A — AR
55 T B 14 A 5 N B M O (1 E AT W AE B0 g
93 JELAA . Polsomboon 5675 B =l $2 fia) 44 K FL 00 e A6 0 1) i et
U SE B YA R R 2R (54.5% ) HAE T ompA/gliA PCR J5
(47.3%) B, IR BF SN 53 IR TE BRI K B T R.asiatica, 48
o T e A A R A A

S IR AR DA A L () 5 A I AR A A T 4 AR
TR L8 U T A I B, T A B S M ) 0 G (v PR
MTH, HAT, £ X SFGR 89 IAT & 77 ik A — & W Ik
FUNEFH i U Gui BT & T —Fi 2 F 1A 5 RS A5 19 45 L
PR AR R, raoudtii K0 77 3% KA BR A 10 #5 01 /uL,
5 Al 25 0 O B4 6 DR I 58 XU . Xue PO & T — il



[&] B A7 9 2 A8 Y 27 2k 2025 4E 4 A58 52 B4 2 W Inter | Epidemiol Infect Dis, April 2025, Vol. 52,No.2 - 133

H F 8 W Candidatus R. tarasevichiae W) % 4 5 55 1 4 44
(loop-mediated isothermal amplification, LAMP) £ il J5 % | ¥
DR R 1 98 DL/ ng, 5 Al 37 5w v i b JE 38 U Rz, b
PR IR L, ompA FER L) F bR (EAE IR £ R B
HIF SFGR i R 12 W (9 8 58 75 AR His ik . Pan A5 PVl ] LAMP
BRI ompB BRI SFGR M IRHEAFEAT i 2, 7w H1 3¢
1 I R 5 5 M (100.00% ) , B R UE R 73% ., 9% ,LAMP
BARAES W B3 5 57 58 WA (R, typhi ) I PR 9]+ f9 52 BE
{0 33%58, B, R4 LAMP 76 3 37 F1 5% 5 B2 2 b X 5 A7 1%
1 ARG T i R AT RS O ORI IR

M .SFGR #9538 7

PR BE L v AR RGBS, N 7 BRI A 28 9 PR T RVR YT .
VP25 T 40 G R VR T B BT 1 25 0 % S S AR B (s
BRI R L2 R 2R ) . T2
F LA AN e L S T R AR RS A, 2
VE R R TEIRYT T A AL 10 SFGR B R A 2 25,
e SR DR IR UEAN SN E I AL EN 1 P77 G s U
PUFF 2R 2259 XF SFGR 9 BUBE AR 3 4, B/NIR IR B
0.06~0.25 pwg/m1, [l Ji M AF 5 3 4 % 37 50 Y R R e B AT
BFRYT M, WERPONNEEMRIRT TR, W SFGR B
MIC 2 0.25~2.0 pug/mL>* A & 7776 ™ 8 R ) v, Al 52 5
PR e b A S (AN BRI VD B R VD R R A S D ) 2
Xt SFGR (¥ e /N B B2 O 0.25~1.0 g/mL 159, 4 3iF 552 X6
BZEWE R, conorii YA, RIFNTER LY, AR5
R LI E R R AT E R S AE RS X SFGR HAT I #E, 5e
8 R 5 5 R C A M T L E SFGR B L6 97 (19 i
TE-5 ) 4 B R X 2 Al SFGR AE PR SN B A & il 4 TS,
HBA T A5 1 PRSI 5245 H A AT 9728

N

SRS HL AT GRS R B BB A I ARAEIR IR R 2 B
W Z R S B O S 0 R N AR U i Y
4 W P AE DR AR AIE | I 45 38 2 B AT o 1 St MO it
1 S0 PEIR 7 AR Bl IE B B2 27 A 2 i G B . 7 IR T
B, DA ST B L A A B 5 A W e O vk P e
e PR 20 7 R % R DR 9 12T, A SFGR. B PR 2 i |
Py b M AR AT S WP PR AL 1 T B SO AR OR T TAT
A S | Ry B3 A6 T 5 1k 18 A5 AR BT R FIRE T . R R T
FERE AR TIP T w2k 20 U A S 1Y 2008 IR AR T 4 R
25 N TR BEMAEYE L% TR ¥ — LT SFGR B2
BT AR T L m 38 o SFGR. R S WAL A7 0 5 R i K5 B AL 7
BRARZ, LU B 30032 W RURS 136 7 4R 0L 2 AR i, A

2 B

A % SFGR A &5
RIS A 1 155 R A7 A6 25 v %

(1]

(2]

13

[4]

[5]

[6]

[7]

[8]

9l

[10]

[11]

[12]

[13]

[14]

[15]

z X X Wt

Parola P, Paddock CD, Socolovschi C, et al. Update on tick-borne
rickettsioses around the world: A geographic approach [J]. Clin
Microbiol Rev, 2013, 26 (4): 65-702. DOIL: 10.1128/CMR.00032-
13.

BT . 11 g T b DB S R S v IR I R B A B
B FOBAE SO PEOT 5[ DA I 22 s R 2%, 2020.

W L T A WA I ST T AR I G 8 M B I Ui AT G
AWFSY(D). dbat: ZERRABE,2021.

XUBE, FAA, DO, 0K AL o i F 5 HE JR ()], 22 BRIk 27,
2013, 41(3):1107-1109. DOI: 10.3969/j.issn.0517-6611.2013.03.
064.

B, B, WA AR S S AR B I ST BUIR ()] P AR B
2=, 2020, 20(6): 583-588. DOI: 10.13604/.cnki.46-1064/r.2020.06.
21.

UG 4% B AR TR M qPCR A J7 7k 37 B FLER Y BALB/c
/IS BB P (990 25 BF ¢ [ D] A HE: 22 BBE B2, 2020.

AT A2 e PR R TP B AT R A7 v U A R 12 T Y I R BT 5
[D]. b st 7 & B RL K 2, 2017.

Stenos J, Walker DH. The rickettsial outer-membrane protein A
and B genes of Rickettsia australis, the most divergent rickettsia of
the spotted fever group[J]. Int J Syst Evol Microbiol, 2000, 50 Pt

5:1775-1779. DOI: 10.1099/00207713-50-5-1775.

Blanc G, Ngwamidiba M, Ogata H, et al. Molecular evolution of
rickettsia surface antigens: Evidence of positive selection [J]. Mol
Biol Evol, 2005, 22(10): 2073-2083. DOI: 10.1093/molbev/msi199.

Blanc G, Ogata H, Robert C, et al. Lateral gene transfer between
obligate intracellular bacteria: Evidence from the Ricketisia
massiliae genome[]]. Genome Res, 2007,17(11): 1657-1664. DOLI:
10.1101/gr.6742107.

Balraj P, Nappez C, Raoult D, et al. Western-blot detection of
RickA within spotted fever group rickettsiae using a specific
monoclonal antibody[J]. FEMS Microbiol Lett, 2008, 286(2): 257-
262. DOI: 10.1111/).1574-6968.2008.01283 x.

Satjanadumrong J, Robinson MT, Hughes T, et al. Distribution and
ecological drivers of spotted fever group rickettsia in Asia [J].
Ecohealth, 2019,16(4): 611-626. DOI: 10.1007/s10393-019-01409-3.

MBEZR, R AR B, INEL, S5 MR BE AP ST S0 PR BIF S L FR L) ).
v N S BB 2 i, 2008, 24(4): 368-371. DOL: 10.3969/j.issn.
1002-2694.2008.04.021.

Zhang YY, Sun YQ, Chen JJ, et al. Mapping the global
distribution of spotted fever group rickettsiae: A systematic review
with modelling analysis[J]. Lancet Digit Health, 2023, 5(1): e5-el5.
DOI: 10.1016/32589-7500(22)00212-6.

Li W, Liu SN. Rickettsia japonica infections in Huanggang, China,
in 2021[J]. IDCases, 2021, 26: €01309. DOI: 10.1016/j.ider.2021.
€01309.



Z43k 2025 4 4 155 52 555 2 1 Inter J Epidemiol Infect Dis, April 2025, Vol. 52, No.2

<134 - ] P 1L 17 8 27 1% e 0 2%
[16] Lyu Y, Shen Y, Hu CY, et al. The first reported outbreak of an

[17]

[18]

(19

—

[20]

21

—

[22

—

23

[t}

[24]

[25

[t}

26

A}

[27

—

[28

[t}

[29]

undetermined species of human infection with spotted fever group
rickettsia in Lu’an, China[J]. Acta Trop, 2021,223:106072. DOI:
10.1016/j.actatropica.2021.106072.

Devamani CS, Schmidt WP, Ariyoshi K, et al. Risk factors for
scrub typhus, murine typhus, and spotted fever seropositivity in
urban areas, rural plains, and peri-forest hill villages in South
India: A cross-sectional study [J]. Am J Trop Med Hyg, 2020, 103
(1):238-248. DOI: 10.4269/ajtmh.19-0642.

T2t NS BE A5 BATHE ST S U PR 1 R B R I R 9 U 7 A
FE[D]. Abaterp E AR A % 22 3 B R B B, 2015,

Bishop A, Borski J, Wang HH, et al. Increasing incidence of

spotted fever group rickettsioses in the United States, 2010-2018
[J]. Vector Borne Zoonotic Dis, 2022, 22(9): 491-497. DOI: 10.
1089/vbz.2022.0021.

Centers for Disease Control and Prevention. National notifiable
diseases surveillance system, 2022 annual tables of infectious
disease data. Atlanta, GA. CDC Office of Public Health Data,
Surveillance, and Technology, 2024[EB/OL]. [2024-06-04]. https:/
www.cdc.gov/nndss/data-statistics/infectious-tables/index.html.
Pisharody S, Rubach MP, Carugati M, et al. Incidence estimates of
acute Q fever and spotted fever group rickettsioses, Kilimanjaro,
Tanzania, from 2007 to 2008 and from 2012 to 2014[J]. Am J Trop
Med Hyg, 2021, 106(2): 494-503. DOI: 10.4269/ajimh.20-1036.
Blanton LS. The rickettsioses: A practical update[J]. Infect Dis
Clin North Am, 2019, 33(1): 213-229. DOI: 10.1016/j.ide.2018.10.
010.

Archibald LK, Sexton DJ. Long-term sequelae of Rocky Mountain
spotted fever[J]. Clin Infect Dis, 1995, 20(5): 1122-1125. DOI: 10.
1093/clinids/20.5.1122.

Gual-Gonzalez L, Torres ME, Self S, et al. Spotted fever group
molecular and evidence

rickettsia serological

spp-
Colombian vectors and animal hosts: A historical review[]]. Insects,
2024, 15(3): 170. DOI: 10.3390/insects15030170.

Schmidt WP, Devamani CS, Elangovan D, et al. Clinical

characteristics of and antibody response to spotted fever group

among

rickettsial infections in South India: Case series and serological
cohort study[J]. Trop Med Int Health, 2021, 26(12): 1616-1623.
DOI: 10.1111/tmi.13682.

Malik A, Kallis Skopis P, Enos C, et al. Vesicular spotted fever
due to Rickeitsia parkeri simulates the clinicopathologic features
of rickettsialpox[J]. JAAD Case Rep, 2021, 17: 87-91. DOI: 10.
1016/j.jder.2021.09.024.

Bradshaw MJ, Byrge KC, Ivey KS, et al. Meningoencephalitis due
to spotted fever ricketisioses, including rocky mountain spotted
fever[J]. Clin Infect Dis, 2020, 71(1): 188-195. DOI: 10.1093/cid/
¢iz776.

Ganekal S, Singnal K, Rajappa S, et al. Ocular manifestation of
rickettsial disease in South Indian population[J]. Indian J Ophthalmol,
2021, 69(5): 1167-1171. DOIL: 10.4103/ijo.1JO_2748_20.

Rossio R, Conalbi V, Castagna V, et al. Mediterranean spotted

[30]

[31]

[32]

[33]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

fever and hearing impairment: A rare complication[]J]. Int J Infect
Dis, 2015, 35: 34-36. DOI: 10.1016/j.ijid.2015.04.005.

i 2L, T = A A A T A AR 46 4 A LR (M4 R R
N RAE WAL, 2015.

Husin NA, AbuBakar S, Khoo JJ. Current tools for the diagnosis
and detection of spotted fever group rickettsia [J]. Acta Trop, 2021,
218: 105887. DOI: 10.1016/j.actatropica.2021.105887.

Paddock CD, Fournier PE, Sumner JW, et al. Isolation of
Rickettsia parkeri and identification of a novel spotted fever group
rickettsia sp. from Gulf Coast ticks (Amblyomma maculatum) in
the United States[J]. Appl Environ Microbiol, 2010, 76(9): 2689-
2696. DOIL: 10.1128/AEM.02737-09.

Zaldivar 'Y, Herndndez M, Dominguez L, et al. Isolation of
Rickettsia rickettsit in rocky mountain spotted fever outbreak,
PanamalJ]. Emerg Infect Dis, 2021, 27(4): 1245-1247. DOI: 10.
3201/eid2704.201606.

FEHOME. B AT s AR OmpA Fll OmpB %&£ A BEAY w B 5 %
K K AL A PSR B SE (D). AL st b BN R A ik 4 A R
BBt ,2005.

Machado D, Dantas C, Valeska D, et al. Spotted fever: Early
diagnosis and its relevance[J]. Rev Med Minas Gerais, 2023, 33:
e-33208. DOI:10.5935/2238-3182.2022e¢33208-en.

Fomda BA, Abdullah N, Mir YB, et al. Comparative evaluation of
serological tests used for the diagnosis of rickettsial diseases
prevalent in the temperate region of North India [J]. Indian J Med
Microbiol, 2022, 40(2): 294-298. DOI: 10.1016/j.ijmmb.2021.12.
004.

Luce-Fedrow A, Mullins K, Kostik AP, et al. Strategies for
detecting rickettsiae and diagnosing rickettsial diseases[]J]. Future
Microbiol, 2015, 10(4): 537-564. DOI: 10.2217/fmb.14.141.

Kalal BS, Puranik P, Nagaraj S, et al. Scrub typhus and spotted
fever among hospitalised children in South India: Clinical profile
and serological epidemiology[J]. Indian J Med Microbiol, 2016, 34
(3): 293-298. DOI: 10.4103/0255-0857.188315.

Stewart AG, Stewart A. An update on the laboratory diagnosis of
rickettsia spp. infection [J]. Pathogens, 2021, 10 (10): 1319. DOI:
10.3390/pathogens10101319.

Robinson MT, Satjanadumrong J, Hughes T, et al. Diagnosis of
spotted fever group rickettsia infections: The Asian perspective|J].
Epidemiol Infect, 2019,147:286. DOI: 10.1017/S0950268819001
390.

Matsutani M, Ogawa M, Takaoka N, et al. Complete genomic DNA
sequence of the East Asian spotted fever disease agent Rickettsia
Jjaponical]]. PLoS One, 2013, 8(9): €71861. DOI: 10.1371/journal.
pone.0071861.

Rymaszewska A, Piotrowski M. rickettsia species: Genetic
variability, vectors, and rickettsiosis-a review [J]. Pathogens, 2024,
13(8): 661. DOI: 10.3390/pathogens13080661.

Graham R, Donohue S, McMahon J, et al. Detection of spotted
fever group rickettsia DNA by deep sequencing|J]. Emerg Infect
Dis, 2017, 23(11): 1911-1913. DOI: 10.3201/eid2311.170474.



[&] B A7 9 2 A8 Y 27 2k 2025 4E 4 A58 52 B4 2 W Inter | Epidemiol Infect Dis, April 2025, Vol. 52,No.2

-135-

[44]

[45]

[46]

[47]

[48

=

[49]

[50]

Teng Z, Shi Y, Peng Y, et al. Severe case of rickettsiosis
identified by metagenomic sequencing, China[J]. Emerg Infect Dis,
2021, 27(5): 1530-1532. DOI: 10.3201/eid2705.203265.

Kingry L, Sheldon S, Oatman S, et al. Targeted metagenomics for
clinical detection and discovery of bacterial tick-borne pathogens
[J]. J Clin Microbiol, 2020, 58(11): €00147-00120. DOI: 10.1128/
JCM.00147-20
Probert WS, Haw MP, Nichol AC, et al. Newly recognized spotted
fever group rickettsia as cause of severe Rocky Mountain spotted
fever-like illness, Northern California, USA[J]. Emerg Infect Dis,
2024, 30(7): 1344-1351. DOI: 10.3201/eid3007.231771.
Polsomboon NS, Ergunay K, Bourke BP, et al. Nanopore-based
metagenomics reveal a new rickettsia in Europe[J]. Ticks Tick Borne
Dis, 2024, 15(2): 102305. DOI: 10.1016/j.tthdis.2023.102305.
Dixit R, Gopalan N, Behera SK. Isothermal amplification technology
(IAT) for rapid diagnosis of rickettsioses: Scope, overview, existing
evidence, and the way forward[J]. Diagn Microbiol Infect Dis, 2023,
107(3): 116046. DOI: 10.1016/j.diagmicrobio.2023.116046.

Gui Z, Cai H, Wu L, et al. Visual closed dumbbell-mediated
(CDA) for on-site detection of Ricketisia
raoultii[J]. PLoS Negl Trop Dis, 2022, 16(9): e0010747. DOI: 10.
1371/journal.pntd.0010747.

Xue J, Ren Q, Jian R, et al. Molecular detection of "Candidatus

isothermal amplification

Ricketisia tarasevichiae" by loop-mediated isothermal amplification
(LAMP) of the ompA gene[]]. J Microbiol Methods, 2022, 202:
106601. DOI: 10.1016/j.mimet.2022.106601.

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Pan L, Zhang L, Wang G, et al. Rapid, simple, and sensitive
detection of the ompB gene of spotted fever group rickettsiae by
loop-mediated isothermal amplification[]J]. BMC Infect Dis, 2012,
12:254. DOI: 10.1186/1471-2334-12-254.

Dittrich S, Castonguay-Vanier J, Moore CE, et al. Loop-mediated
isothermal amplification for Rickeitsia typhi (the causal agent of
murine typhus): Problems with diagnosis at the limit of detection
[J]. J Clin Microbiol, 2014, 52 (3): 832-838. DOI: 10.1128/JCM.
02786-13.

Blanton LS. Ricketisiales: Biology, molecular biology, epidemiology,
and vaccine development[M]. Berlin: Springer Nature, 2016.
Rolain JM, Maurin M, Vestris G, et al. In vitro susceptibilities of
27 rickettsiae to 13 antimicrobials[J]. Antimicrob Agents Chemother,
1998, 42(7): 1537-1541. DOI: 10.1128/AAC.42.7.1537.

Raoult D, Gallais H, De Micco P, et al. Ciprofloxacin therapy for
Mediterranean spotted fever[J]. Antimicrob Agents Chemother,
1986, 30(4): 606-607. DOI: 10.1128/AAC.30.4.606.

Cascio A, Colomba C, Di Rosa D, et al. Efficacy and safety of
clarithromycin as treatment for Mediterranean spotted fever in
children: A randomized controlled trial[J]. Clin Infect Dis, 2001, 33
(3): 409-411. DOI: 10.1086/321864.

Meloni G, Meloni T. Azithromycin vs. doxycycline for Mediterranean
spotted fever[]J]. Pediatr Infect Dis J, 1996, 15(11): 1042-1044.
DOI: 10.1097/00006454-199611000-00022.

(Y H 191 .2024-06-05)

RADAT )
2025 E(ERRITRFEE LR FLRE)



