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A. GIOI THIEU LUAN AN
PAT VAN PE

Bénh do Rickettsiaceae (Rickettsioses) 1a nhimg bénh lay truyén
qua con trung, tiét tac (chéy, ran, ve, mo, mat,...) do cac vi khuén ky
sinh ndi bao thude ho Rickettsiaceae gay nén. Bénh c6 dic diém dich
t& hoc phtrc tap, biéu hién 1am sang da dang tir nhe cho dén rit ning,
tham chi co thé dan t6i tir vong (tir 1,2 dén 9,0%) néu khéng dugc
chan doan va diéu tri ding. Mic du bénh do Rickettsiaceae da dugc
phét hién tir ddu thé ky XIX, tuy nhién dén nay bénh van luu hanh,
dang c6 xu huéng lan rong va 1a vin dé sire khoe mang tinh toan ciu
nén dugc quan tim nghién ciru & nhidu nude trén thé givi. O Viét
Nam, nghién ciru huyét thanh hoc trong cong dong cho thdy ciing co
su hién dién ca ba nhém bénh do Rickettsiaceae. Tuy nhién cho dén
nay moi chi c6 mét sb nghién ctru vé dic diém cua bénh sét mo ma
chura c6 nghién ctru ndo mé ta mét cach ddy du va toan dién vé dic
diém 1am sang, can 1am sang ciing nhu cac yéu t6 tién lugng mic do
ngng va tir vong cla cac bénh do Rickettsiaceae. Do d6, dé co thém céc
tri thire khoa hoc gitip néng cao nang luc cho cac thiy thube 1am sang
trong viéc chan doén va diéu trj cac bénh sdt do Rickettsiaceae, dic
biét & nhitng noi con han ché v& phuong tién va ky thudt chn doan,
chiing t6i da thyc hign nghién ciru nay nhdm 3 muc tiéu sau:

1. M6 ti dic diém lam sing va cdn lim sing & bénh nhin nhiém

Rickettsiaceae 7ai Bénh vién Bénh nhi¢t doi Trung wong (3/2015 —
3/2018).



2. Xdc dinh cdc lodi Rickettsiaceae gdy bénh sot cap tinh & bénh

nhén diéu tri tai Bénh vién Bénh nhiét déi T rung wong.

3. Panh gia két qud diéu tri va mét s6 yéu 16 tién heong nang, tr

vong & bénh nhén nhiém Rickettsiaceae.

TiINH CAP THIET CUA PE TAI

Bénh do Rickettsiaceae c6 dic diém phan bd da dang, biéu hién
lam sang khong ddc hiéu, co nhimg thé bénh ning din dén suy da
tang va tir vong néu khong dugc phat hién sém va diéu tri kip thoi.
Hién nay, viéc chén doan bénh chu yéu dya vao kinh nghiém lam
sang cua thiy thudc nén doi khi bo sot chan doan, didu tri khong ding,
bénh tién trién nang, xudt hién céc bién ching va tir vong. G Viét
Nam, méc du trude day da co mot $6 bao cdo vé sy luu hanh bénh sbt
mo va bénh sbt chuét, tuy nhién van chua c6 mot ngién ciru nao dé
cap mot cach hé théng, toan dién vé cac bénh nay. Vi vay, d8 co them
tri thirc khoa hoc vé& dic diém 1dm sang, can l4m sang ciing nhu cac
yéu 6 tién luong ning va tir vong & bénh nhan nhiém Rickettsiaceae
gilp cho c4c bac si 1am sang tiép can chén doan som, diéu tri bénh
dung, giam céc bién chimg va nguy co tir vong cho bénh nhan nhidm

Rickettsiaceae 1a hét sirc can thiét.
CAU TRUC LUAN AN

Luén 4an c6 d¢ dai 136 trang, trong d6 Dat vén dé 2 trang; Téng
quan: 35 trang; D4 tuong va phuong phap nghién ctu: 25 trang; Két



qué: 37 trang; Ban luan: 34 trang; Két luan va kién nghi 3 trang. C6
40 bang; 16 biéu dd; 2 so dd, va 13 hinh; 174 tai lidu tham khao (ca
Tiéng Anh va Tiéng Viét, trong d6 c6 76/174 (43,7%) tai liéu tir ndm
2014 tr¢ lai day)

B. NOI DUNG LUAN AN

Chuong 1. TONG QUAN TAI LIEU
1.1.Giéi thigu vé bénh do Rickettsiaceae

BeNH DO R/CKETTSIACEAE THuoNG CU NHIZU TON Gol, Vo1 NHI2U
COCH PHON LO2l KHOC NHAU, THAY c61 THEO TuNG GIAI ¢0aN. HIeN
NAY, DA TRON Sy KHOC BI2T Ve DI TRUY=N V: KHONG NGUYGN CcA
CsN NGUYGN GOY BzNH, BaNH DO RICKETTSIACEAE & NGuol duoC
PHON LsM 5 NHUM GM: NHUM S&T MU (SCRUB TYPHUS GROUP -
STG) — THUSC CHI GR/ENTIA NHUM SST PHOT BAN (TYPHUS GROUP -
TG), NHUM S&T &M (SPOTTED FEVER GROUP — SFG), NHUM C5 aleN
(ANCESTRAL GROUP - AG) Vs NHUM CHUY:N TIP (TRANSITIONAL
GROUP - TRG), COC NHUM N3Y THUSC CHI BICKETTSIA,

Rickettsia Ls COC VI KHUSN GRAM OM, CU KGCH THuoC NHo Vol
CHIzU Dl KHOZNG 0,8 - 2,0 AM, CHIzU RoNG KHO:NG 0,3 - 0,5 AM,
KHUNG CU LUNG, KHUNG DI doNG, GA HONH THOI, HGNH DaNG THAY ¢4l
QUA COC GIAI G0N PHOT TRIN: C:U KHUSN doNG RIGNG Re HOC
THaNH TuNG Ul CU KHI XéP TH:NH CHUSI NGSN HOC TuNG aOM
TRONG HO3C NGO:I T Bx0. Bo GEN CuA COC L0l THUGE Rickettsia La
MoT DNA coN DaNG VONG, CU KGCH TH.rsC LON &N 1,1-1,5 MB, BAO
GoM 877 - 1500 GEN TUY THEO TuNG LO:1. €U T20 VOCH T& B30 V3
KHONG NGUYGN CiA Orientia KHOC Vsl COC LO:I Rickettsia KHOG La
L6P M:NG NGO31 DY HoN MNG TRONG; THIZU LoP PEPTIDOGLYCAN
Vs LIPOPOLYSACCHARIDE V: KHUNG CU PROTEIN M:NG NGO:1 ROMPA
V2 ROMPB M CU PROTEIN M:NG NGO:I d3C TRuNG La 56 - KDA TSA.



Bs GEN Cu O. tsutsugamushi G0 KGCH THwsC LsN NHaT TRONG Bo
RICKETTSIALS, Tir 2,0 &N 2,7 MB, BAO GoM 1967 GEN MO HUA CHO
COC PROTEIN V2 CU KHO2NG 47% La COC TRONH Ty LiP Lal.

T4T G2 VI KHUN THUSC Ho A/IGKETTSIAGEAE GOY BzNH iU DO TRUNG
GIAN TRUYzN BaNH La doNG VAT CHON doT. 50V La 5 CHcA Va NHON LON
CcA VI KHUsN, CHYNG GUNG VAI TRO QUAN TRoNG TRONG VI:C LOY
TRUY=N B2NH. TUY NHION, COCH THGC LOY TRUY2N VI KHUSN Tor cioNG VaT
CHON 6T SANG NGuod L KHOC NHAU. CHYNG CU TH& LOY QUA VeT aoT
CA VE, Bo CHOT HOC U TRUNG MO. NGO:1 RA CHYNG CUN LOY TRUY=N

Tir PHON CCA CHY RaN, Bo CHOT QUA VT XuoC & DA VAT CHo.
1.2. Tinh hinh phan bé bénh do Rickettsiaceae

Pic diém phan bd bénh do Rickettsiaceae phu thudc vao cin
nguyén gy bénh, phan bd ciia 6 chira va trung gian truyén bénh. Bénh
s6t mo (Scrub Typhus) duoc phat hién ¢ hiu hét cac nuée & Khu vie
chau A Thai Binh Duong - khu vuc “tam gic sét mo” véi hon 1 ty
nguoi cé nguy co méc bénh va hon 1 triéu ca bénh mdi ndm. Bénh sbt
chudt (Murin Typhus) giy boi R.typhi qua trung gian truyén bénh la
bo chét chudt Xenopsylla cheopis. Bénh phan bd & khip noi trén thé
gi6i phu thudc sy phan bd ciia 6 chira chinh la chuét Rattus
norvegicus va Rattus rattus. Nhom sdt dém (Spotted Fever Group -
SFG) gdm it nhat 32 loai Rickettsia khac nhau gdy bénh cho ngudi do
ve truyén, phan bd & khiip noi trén thé giéi mang tinh dia phuong
theo timg loai vi khudn nhu: R. rickettsii 1a cac can nguyén giy st
d6m vung nti (RMSF); R. africae gy sbt do ve truyén & Chau Phi;
R. conorii gy sét phat ban ¢ Pia Trung Hai; R. roija va R. sibirica
gdy sbt do ve truyén & Béc A.

1.3. Pic diém 1am sang, can 1am sang bénh do Rickettsiaceae



Biéu hién 14m sang ciia bénh do Rickettsiaceae thuong khong dic
hiéu va giéng v6i nhitg bénh sbt vi rat khac, véi cac biéu hién nhu:
sbt, dau dAu, dau co, co thé c6 kém theo budn ndn, nén va ho. G giai
doan tién trién, 6 thé xut hién cac biéu hién lam sang nhu phat ban
(dang ban dat, ban dat sdn hodc ban phong), vét loét & da, ¢6 thé co
viém phdi k& va viém ndo mang ndo. Ty 18 gip c4c triéu chimg trén
thay ddi tiy theo timg cin nguyén gy bénh. Bién ddi can lam sang
hay gip nhu: ha tidu cdu, ting enzyme gan, ha albumin va ha natri
méu; s6 lugng bach cu co thé binh thudng hodc ting nhe. Bénh nhan
thuong dap tmg tét v6i khang sinh didu tri ddc hidu (doxycyclin va
chloramphenicol). Néu bénh nhan khong dugc diéu tri hodc diéu tri
mudn c6 thé xuét hién cac bién chimg nhu: viém phéi, viém ndo
mang ndo, suy gan, suy than, thdm chi suy da phu tang va tir vong.
1.4. Xét nghigm chén do4n nhiém Rickettsiaceae

Hién nay, viéc chan doan bénh do Rickettsiaceae c6 3 nhém
phuong phép chinh 1a: phuong phép huyét thanh hoc (Weil - Felix,
ELISA, IFA,...), phuong phap nudi cdy phan 1ap truc tiép trén té bao
va phuong phap sinh hoc phan tir (PCR, Realtime PCR, Sequencing,
MLST,...). Trong nhiing nim gan ddy, k¥ thuat sinh hoc phan tir da
duoc img dung ngay cang nhidu giup nang cao d6 nhay ciing nhu do
didc hidu cta chdn dodn; ddng thoi co thé xac dinh nhanh chéng,
chinh xac céc loai Rickettsiaceae va cac kiéu gen gay bénh trén 1am
sang.

1.5. Chén do4n bénh nhan nhiém Rickettsiaceae



Chén doan 14m sang bénh nhan nhim Rickettsiaceae dya vao tién sir
dich &, biéu hién 1am sang va xét nghiém. Chan doan ca bénh nghi ng&
dura vao biéu hién 1am sang: Bénh nhan s6t cz‘ip tinh chua xac dinh dugc
nguyén nhan c6 vét loét trén da hodc cac biéu hién nhu: dau dau, phét
ban, sung hach, ton twong da co quan nhu gan, phéi, than va suy hé hip
cz‘ip. Chan doan xéc dinh ca bénh dya vao viéc phat hién DNA cua
Rickettsiaceae trong mau hodc mé vét loét ctia bénh nhan bang ky thudt
PCR; hoiic sy thay déi hiéu gi4 khang thé trong miu huyét thanh hoi
phuc so v6i miu huyét thanh cép tinh, bing k¥ thuat mién dich huynh
quang gian tiép (IFA).

1.6. Pidu tri bgnh nhan nhiém Rickettsiaceae

Khang sinh dic hiéu duge khuyén cdo diéu tri cho bénh nhan nhiém
Rickettsiaceae la doxycyclin 200 mg/ngay, dung tr 7 — 10 ngay;
chloramphenicol 2g/ngdy, ding tir 5 — 7 ngy hogc sau khi hét sét 2 — 3
ngay va azithromycin 500 mg/ngay, dung tir 3 — 5 ngay. Ngoai ra bénh
nhan nhiém Rickettsiaceae can dugc diéu trj hd tro nhu ha sét, bdi
phu nuéce, dién giai va cac bién phap didu tri hd trg khac nhu: truyén
dich, truyén mau, albumin, dung thudc van mach khi bénh nhan c6
s6c; h trg ho hip khi bénh nhén ¢6 viém phdi nang, ...

1.7. Tinh hinh nghién citu vé bénh do Rickettsiaceae

Bénh do Rickettsiaceae dang c6 xu hudng lan rong va 1a mot
trong nhimg vén dé stc khoe toan chu nén dang dwoc quan tim
nghién ctru & nhidu nude trén thé gidi. Nghién ctru dich & v& huyét
thanh hoc cho théy & Mién Bic Viét Nam c6 su Iuu hanh cua ca ba

nhém bénh Rickettsiaceae. Tuy nhién, mot s6 nghién ciru trude ddy



méi chi mé ta vé céc dic diém cua bénh sdt mo. Chua co nghién ctru
nao d& cap mot cach ddy du, toan dién vé bénh do Rickettsiaceae
khéc ciing nhu dic diém sinh hoc phan tir ciia cac loai Rickettsiaceae
gdy bénh va mdi lién quan giita dic diém kiu gen voi dic diém lam
sang, can 1am sang va mirc do ning cta bénh ciing nhu cac yéu td

tién luong bénh nang, tir vong ciing chua dugc quan tdm nghién curu.



Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN
cuu

2.1. Péi twgng nghién ciru

Bao gém 142 bénh nhian dugc chin doan xic dinh nhidm
Rickettsiaceae vao diéu tri tai Bénh vién Bénh nhiét déi Trung wong, tir
3/2015 - 3/2018.
2.1.1. Tiéu chudn luya chon bénh nhin

Gom céc bénh nhén (tir 15 tudi trd 1én) vao vién, thoa man cac tiéu
chuén Iya chon sau:

- S6t cép tinh (> 3 ngay) chua xac dinh dugc cin nguyén;

- Va c¢6 biéu hién 14m sang nghi ngo nhiém Rickettsiaceae nhu ¢6
vét loét & da va/hodc c6 it nhét 1 biéu hign: da/cing mac mét xung

huyét, phat ban, sung hach, gan/lach to;

- Va bénh nhan hodc ngudi bao hd hop phap ddng ¥ tham gia nghién
clu.

Bénh nhan duoc chin doén x4c dinh nhiém Rickettsiaceae khi théa
man c4c tiéu chuan lya chon & trén va co qué realtime PCR mau mau
duong tinh vai Rickettsiaceae.

2.1.2. Tiéu chuin loai trir bénh nhan
- Bénh nhan st c6 bing chimg rd rang do cin nguyén nhidm tring

khéc hodc khong tring nhu ung thu, bénh hé théng tyr mién.

- Bénh nhén dang dugc chin doan va diéu trj suy gan, suy than.



- Bénh nhan ¢6 ddng nhim HIV.

- Bénh nhéan khong ddng ¥ tiép tuc tham gia nghién ctru tai bat ky
thoi diém nao.
2.2. Phuong phap nghién ciu ) )
2.2.1. Thiét keé nghién ciru: Nghién ciru tien ciru, md ta cat ngang.
2.2.2. C& mdu: Chon mau thuén tién theo thoi gian nghién ciiu.
2.2.3. Quy trinh nghién ciru

Bénh nhén vao vién ¢6 cac tidu chuan theo muc 2.1.1 s& dugc s&
duoc giai thich k§ vé tinh trang bénh va céc bude tién hanh nghién
clru:

- Liy phiéu chap thuan tham gia vao nghién ciru.

- Hoi bénh nhén (hodc ngudi nha) vé tién sir va dién bién cua
bénh.

- Kham lam sang, phat hién cac tri¢u ching Xudt hién & bénh
nhan.

- Lam céc xét nghiém va tham do co ban nhu: Cong thirc mau;
Sinh héa mau; Pong mau co ban; XQ tim phéi; Siéu am & bung; ....

- Chi dinh céc xét nghi¢m dé loai trir cin nguyén gay bénh phd bién
nhu: Sbt xudt huyét, Leptospirose, Cum, Séi, Ky sinh tring sbt rét,.. Néu
bénh nhan c6 két qua xét nghiém dwong tinh v&i 1 trong cac can
nguyén ¢ trén s loai ra khoi nghién ctru.

- LAy 4 ml méu cho vao éng ¢6 chét chéng déng EDTA dé giri di
lam xét nghiém realtime PCR vo&i Rickettsiaceae.

+ Néu két qua realtime PCR am tinh, bénh nhén s& duoc loai ra

khoi nghién ctru.



+ Néu két qua RT PCR duong tinh véi O. tsutsugamushi, s& tién
hanh giai trinh tyr gen 56 - kDa TSA dé x4c dinh kiéu gen cua O.
tsutsugamushi.

- Bénh nhéan sau khi da léy mAu bénh phém xét nghiém s& dugc
diéu trj ngay bing mt trong nhimg phéc dd khang sinh sau:

+Doxycycline liéu 100 mg x 2 lan/ngay udng trong 5 — 7 ngay, hodc
+Azythromycin 500 mg/ngay x 3 — 5 ngay, hoac
+Chloramphenicol v&i liéu 50 mg/kg/ngay chia 2 1an x 5 — 7 ngay

- Néu bénh nhén c6 bién ching s& duoc diéu tri hd trg phu hop.

- Theo ddi va danh gia bénh nhan tai cac thoi diém: ngay vao
nghién ctru (NO), ngay 1 (N1), ngay 3 (N3) va ngay 7 (N7) sau khi
vao vién hoac ngay bénh nhan ra vién (Nrv).

2.2. Thoi gian va dia diém nghién ciru
2.2.1. Thoi gian nghién ciru: Trong thoi gian 3 nam, tor 3/2015 -
3/2018.
2.2.2. Dia diém nghién ciru: tai Bénh vién Bénh nhiét doi Trung wong
2.3. Ngi dung nghién ciru
2.3.1. Muc tiéu 1 - Mo ti dic diém lim sang, cdn lam sang ciia bénh
nhan
2.3.2.1. Pic diém dich t& hoc 1Am sang cia bénh nhén nhiém

Rickettsiaceae

- Phén b6 bénh nhan theo lira tudi, gioi, dia du, theo nghé nghiép
- Phéan b bénh nhén theo dia du ving — mién, theo tinh thanh

- Phan b theo thang, theo mua trong nam

- Tién sir bénh man tinh, chén doan va diéu tri trudc khi vio vién

- Tién st phoi nhidm véi yéu t6 nguy co truyén bénh



23.22. Pic dim lAam sang & bénh nhian nhiém

Rickettsiaceae

- Thoi gian khoi phat sdt dén khi nhap vién; dac diém, tinh chét
sot
- C4c triéu chimg co nang: dau déu, dau co, ho, budn non, non. ..
- Biu hién lam sang & da, niém mac va hach ngoai vi
- Biéu hién lam sang: Mach, huyét ap, nhiét d, nhip thd, SpO,
- Biéu hién trén hé co quan: tuan hoan, hd hép, tiéu hoa, than kinh
2.3.2.3. Bién dbi can lam sang & bénh nhin nhiém

Rickettsiaceae

- Bién ddi trong xét nghiém cong thirc mau, déng mau co ban

- Bién dbi trong sinh hoa mau: chirc ning gan, than, dién giai
ds,...

- Bién déi trong xét nghiém khi mau dong mach

- Danh gi4 thay déi trén XQ tim phi, siéu 4m b bung va dién tim db
2.3.2. Myc tiéu 2 - Xdc dinh cic loi Rickettsiaceae v kiéu gen giy
bénh

- Dya vao realtime PCR, xac dinh cac loai Rickettsiaceae gay
bénh

- Giai trinh ty gen 56 - kDa TAS, x4c dinh kiéu gen cua O.
tsutsugamushi
- So sanh sy khac biét gilta cac trinh ty cia gen 56kDa TAS trong

nghién ciru véi cac trinh ty da dugce cong bd, xdy dyng cay phat sinh



loai
- So sanh tim ra dac diém dich t&, biéu hién 14m sang, bién ddi can

1am sang cua cac loai Rickettsiaceae dugc phat hién trong nghién ctru

- So sanh tim ra dic diém 1am sang, bién d6i can 1am sang dic
trung ctia cac kiéu gen cuia O. tsutsugamushi dugc xac dinh.

2.3.3. Muc tiéu 3 - Két qud didu tri va mgt 56 yéu 1 tién luwong ndng, tir
vong
2.3.3.1. Két qua diéu tri chung cdc bénh nhan nhiém Rickettsiaceae

-Tylé diéu tri khoi/ Ter vong ctia bénh nhan
- Thoi gian cét sét; Thoi gian ndm vién ctia bénh nhan sau diéu tri
- Két qua diéu trj theo can nguyén va theo kiéu gen O. tsutsugamushi.
- Két qua diéu tri theo phic db khang sinh, bién chimg va mirc do
nang.
2.3.3.2. Tim cac yéu 16 tién luong bénh nang va két qud diéu tri bénh
- Tim hiéu céc yéu td ¢6 lién quan voi muc do nang cuia bénh
- Tim hiéu mét sb yéu t6 c6 gi4 tri tién luong ti vong ctia bénh.
2.4. Céc chi sb va tiéu ghufm ddnh gi4 dung trong nghién ciru
2.4.1. Cdc chi so dich té hoc ldm sang va dich té hoc phéin tir
2.4.1.1. Céc chi 56 dich 1€ hoc lam sing
- Ty 1¢ phan b bénh nhéan theo céc nhom tudi, theo gioi tinh
- Ty 16 phan b6 bénh nhan theo nghé nghiép va noi cu trii
- Ty 1& phan b6 bénh nhan theo dia du tinh thanh, ving mién
- Ty 1& phan bb bénh nhan theo thang va theo miia trong ndm
2.4.1.2. Céc chi s6 dich té hoc phan tir
- Ty 1¢ céc loai Rickettsiaceae phat hién trong nghién ciru



- Ty 16 c4c kidu gen cuia O. tsutsugamushi duoc phat hién

- Ty 18 phén b cac loai Rickettsiaceae theo khu vuc va theo thdi gian

- Ty 18 phén b cac kiéu gen O. tsutsugamushi theo theo thoi gian

- Ty 1¢ twong ddng giita cac trinh ty gen cua O. tsutsugamushi
trong nghién ctru so véi cac chung tham chidu da dugc cong bd.

2.4.1.3. Céc chi s6 1am sang ¢ bénh nhan

Xac dinh ty 1¢ xuét hién cac triéu ching 1am sang gap ¢ bénh
nhan.

2.4.1.4. Céc chi s6 cin 1am sang & bénh nhéan

Céc chi sb xét nghiém trong cong thirc mau, sinh héa mau,...¢ bénh
nhan dugc danh gid va so sanh véi hing sé sinh hoc ciia ngudi Viét
Nam.

2.5. Cac tiéu ch}l?in va bang diém sir dung trong nghién ciru
2.5.1. Tiéu chudn danh gia mirc dp ngng ctia bénh
Bénh nhin nhiém Rickettsiaceae dwgce xem la niing khi ¢ suy

da tang (MODS) va/hoic APACHE II > 10 diém hoic gSOFA >2.

2.5.2. Cdc bing diém sir dung trong nghién ciru
- Bang diém danh gia tinh trang sirc khée dai han va cic thong

s6 sinh Iy trong giai doan cép, phién ban II (APACHE 11)

- Bang diém d4nh gia tinh trang suy tang str dung bang diém qSOFA)
2.6. Cac ky thuit xét nghiém dwgc sir dung trong nghién ciru
2.6.1. Ky thugt realtime PCR
- Muc dich: Xac dinh cac doan gen dic hiéu cho cac loai
Ricketsiaceae nhu: gen md héa protein mang ngoai cua O.
tsutsugamushi c6 trong luong phan tir 47 kDa; gen ma hda protein



OmpB cua R. typhi va gen c6 trong luong phén tir 17kDa ma hoa

protein mang ngoai chung cho 2 nhém R. typhi va Rickettsia spp.

- Vat ligu nghién ciru:

+ Hia chat: Dung dich Ficoll toch 1&p buffy coat; Kit toch
chié€t DNA cda Qiagen (QIAamp DNA Mini Kit, Birc); Kit
Kapa Biosystems (My) va MgCI2 50mM.

+ Moy sir dung: 7500 Fast Real-Time PCR System, (cta
héng Applied Biosystem [ My)

+ Coc cap mui va probe cho gen 47 kDa, 17 kDa va OmpB nhu

sau:

Tén Trinh tu (5’-3°)
Primer
. AACTGATTTTATTCAAACTAATGCTGCT
Primer
4R TATGCCTGAGTAAGATACRTGAATRGAATT
Probe 6FAM-TGGGTAGCTTTGGTGGACCGATGTTTAATCT-
47 TAMRA
Primer
17F GGGCGGTATGAAYAAACAAG
Primer
CCTACACCTACTCCVACAAG
17R
Probe
17 FAM-CCGAATTGAGAACCAAGTAATGC-TAMRA
Primer TGGTATTACTGCTCAACAAGCT




OmpB F
Primer
CAGTAAAGTCTATTGATCCTACACC
OmpBR
Probe FAM-
OmpB CGCGATCGTTAATAGCAGCACCAGCATTATCGCG-BHQL

- Coc buédrc tién hanh: Theo quy tronh tai khoa x0t nghiém bénh vién
BNDTU.
2.6.2. Ky thudt gidi trinh tw gen xdc dinh kiéu gen ciia O. tsutsugamushi

- Muc dich: Giai trinh tu gen 56 kDa TAS ma hoa cho protein
mang ngoai vi khuan O. tsutsugamush nhim x4c dinh céc kiéu gen gay
bénh.

- Vit li¢u nghién ciru:
+ Mau DNA: tir mau bénh phim duong tinh véi gen 47kDa.

+ May xét nghiém: ABI 3130 Genetic Analyzer Fast (ctia hing
Applied BioSystems - My).

+ Moi: Sir dung cac cdp mdi dac hi¢u cho gen 56 kDa TAS nhu

sau:
Tén Trinh tu (5°-3°)
Otr56-573F 5-AATTGCTAGTGCAATGTCTG-3'
(OtsuF)
Otr56-980R 5-GGCATTATAGTAGGCTGAG-3'
(OtsuR)
Otr56-498F 5-AATTAGTTTAGAATGGTTACCAC-3'




Otr56-1459R 5-
TCTGTATCTGTTCGACAGATGCACTATTAG-3

2.6.3. Xdy dung cdy phat sinh loai

Két qua gidi trinh tw gen 56 kDa TAS s& duoc phén tich bing phan
mém ABI PRISM DNA Sequencing Analysis software version 3.0 (ciia
hang Applied BioSystems) va so sanh véi céc trinh ty trong ngan hang
gen trén BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi). Xay dung cay
phét sinh loai qua trinh tr gen 56-kDa TSA bang phin mém MEGA
7.0.26
2.7. Thu thap va xir Iy s6 ligu

Céc sb licu nghién ciru duge thu thip vao bénh an nghién ctu
mau, sau d6 duoc nhap va phan tich bing phan mém SPSS 16.0 voi
cac thudt toan tmg dung.

2.8. Pao dirc nghién ciru .
Nghién cau da dugc hoi dong y dic cua truong Pai hoc Y Ha
Noi, va cua Bénh vién Bénh Nhiét d6i Trung vong thong qua.

Chuong 3. KET QUA NGHIEN CUU

Trong thoi gian nghién ctru, c6 142 bénh nhan duoc chin doan
x4c dinh nhiém Rickettsiaceae dura vao phan tich. Két qua nghién ctru
cua cac bénh nhan nhu sau:

3.1. Pic dnem Iam sang, can lam sang caa bénh nhan nghién ciu
3.1.1. Pdc diém dich té hpc 1am sang cria benh nhan

- Benh gap ¢ 2 giagi nhu nhau. Tudi trung binh cua bénh nhan la
49,41 +16,28 tudi, da s6 & d6 tudi tir 31 - 60 (65,49%), cao nhit 1a &
nhom tuoi 51 - 60 (25,36%). ) )

- Bénh nhan mac bénh rai rac quanh nam, chi yéu tir thang 5 dén
thang 10 (71,13%).



http://blast.ncbi.nlm.nih.gov/Blast.cgi

- Phan bd & 24 tinh, thanh, da sé & Ha Noi (34,51%) va céc tinh
lan can nhu Pha Tho (8,45%), Hung Yén (7,00%), Nghé An (7,00%),
Ha Nam (4,23%), Nam Dinh (4,23%).

- Pa s6 bénh nhan song & viing ndng thdn (71,12%) va lam néng
nghiép (50,70%).
3.1.2. Pic diém lam sang ciia bénh nhan
3.1.2.1. Cac tri¢u chimg co nang gap ¢ bénh nhan
Bang 3.1. C4c trigu chiing co' ning ¢ bénh nhan nhiém Rickettsiaceae

. S6 bénh nhéan (n =
Dic diém Ty 18 %
142)
Sét 142 100,00
Pau diu 128 90,14
Pau co 105 73,94
Ho 64 45,07
Budn non 43 30,28
N6n 31 21,83
Tiéu chay 30 21,13
Pau hong 22 15,49
Pau bung 20 14,08
Kh6 thé 18 12,68

Tri¢u chimg co nang gip & bénh nhan nhiém Rickettsiaceae
1a sét (100%), dau diu (90, 14%), dau co (73,94%). Ngoai ra céc
triéu chimg khac gip véi ty 18 it hon nhu: ho, budn nén, nén, tiéu

chay, dau hong, dau bung va kho tho.




3.1.2.2. Pic diébm va tinh chit sét ciia bénh nhin nhiém

Rickettsiaceae

Thoi gian sot trung binh trudc khi vao vién la 8,63 + 3,02 ngay (tir
3 dén 18 ngay).

Bdng 3.2. Pdc diém sét ciia céc benh nhan nhiém Rickettsiaceae

S6 bénh
. o nhan T
Dic diem va tinh chat sot ylé
142)
98 6
Dot ngot
Khai 9,01
phat sot . 44 3
Tang dan
0,99
Lo 85 5
X Sot lién tuc
Kiéu 9,86
sot , 57 4
Sot giao don;
g ong 0.14
. 107 7
Sot néng
Tinh 5,35
chit sét 35 2
On lanh, rét run
4,65
Mure dg Sét nhe (37,5 — 38,5 80 5




sot °C) 6,34
(Khi Trung binh (38,6 41 2
vao vién) 39,5°C) 8,87
, 21 1
S6t cao (> 39,5 °C)
4,79

Bénh nhan st do Rickettsiaceae thuong khoi phat dot ngot
(69,01%); st lién tuc (59,86%) hodc giao dong (40,14%); da sb sbt
néng (75,35%) it khi sét rét run (24,65%); thuong sét & mic do nhe
(56,34%) hoac sbt trung binh (28,87%).

3.1.2.3. Biéu hién ¢ da va niém mac cia bénh nhan

Rickettsiaceae

Bing 3.3. Biéu hi¢n trén da va niém mac ¢ bénh nhan nhidm

Rickettsiaceae

$6 bénh nhan (n =

Triéu chirng 142) Ty1é %
Xung huyét da 115 80,99
Xung huyét két 99 69,71
mac
Vét 1oét (Eschar) 64 45,07
Phét ban 54 38,02
Phu ngoai vi 34 23,94
Sung hach 32 22,53




Vang da/vang 19 13,38

Xuit huyét dudi 15 10,56
da

Biéu hién hay gap trén da va niém mac ¢ bénh nhan nhiém
Rickettsiaceae 1a: xung huyét da (80,99%), xung huyét két mac
(69,71%), vét loét gap 45,07%. Cac triéu chimg khac gip it hon l1a
phét ban, phl ngoai vi, sung hach, vang da, vang mét va xuét huyét
dudi da.

3.1.3. Bién déi cgn 1am sang ciia bgnh nhan nhiém Rickettsiaceae

3.1.3.1. Thay déi cac chi s6 trong cong thirc mau

Bdng 3.4. Thay doi cac chi sé trong cong thiic méu

$6 bénh nhén Ty
Cong thirc mau
(n=142) 18 %
Hb > 120 83 58,
45
Hem
) 120 > Hb > 52 36,
oglobin
90 62
(a/)
90 > Hb > 60 7 4,9
3
BC > 10 46 32,
Bach 40
cau (G/1) 10>BC>4 85 59,
86




BC<4 1 77
4
TC>150 47 33,
10
150 > TC > 26 18,
Tiéu 100 31
cau (G/I) 100> TC > 45 31,
50 69
TC <50 24 16,
)

36,62% bénh nhan nghién ctru ¢6 thiéu mau nhe (90 < Hb < 120
g/1); 32,40% co bach cau > 10 (G/L) va 66,90% bénh nhén c6 giam

tidu clu < 150 G/I, trong d6 ¢6 giam tidu cAu ning (< 50 G/1) gip

16,90%.

3.1.3.2. Bién d6i trong xét nghiém déng mdu ciia bénh nhdn

Bdng 3.5. Bién ddi trong xét nghiém déng mdu co bin (n = 116)

Xét nghiém déng $6 bénh nhan (n Ty
=116) 18 %
PT <70 (%) 36 31,
03
Fibrinogen < 2,5 (g/l) 41 35,

34




APTT > 40 (s) 57 49,
14

INR>15 4 34
5

D-Dimer > 500 pg/L, 39 95,
(n=41) 12

Cac 16i loan dong mau gip & bénh nhan la: giam ty 1¢
prothrombin <70% (31,03%); giam fibrinogen < 2,5 g/l (35,34%);
APTT kéo dai trén 40 gidy (49,14%). Trong do, chi c6 3,45% bénh

nhén c6 rbi loan dong mau ning véi INR > 1,5.

3.1.3.3. Bién déi trong héa sinh mdu & bénh nhan nhiém

Rickettsiaceae

Bdng 3.6. Bién d@i cac xét nghiém ddinh gid chirc ning gan

Cic chi sb xét Té S6 bénh Ty
nghiém ng s6 nhan 18 %
AST >40 UI/L 142 134 94,
37
ALT >40 UI/L 142 127 89,
44
Albumin < 35 (g/L) 109 69 63,

30




Bilirubin TP
17(umol/l)

>

94 36

38,
30

Cac r6i loan chic ning gan gip ¢ bénh nhan nhidm

Rickettsiaceae 1a tang enzyme gan AST > 40 UI/L (94,37%) va ting
ALT > 40 UL/ (89,44%), giam albumin mau < 35 g/l (63,30%) va
tang bilirubin toan phin > 17pmol/I (38,30%).

Bdng 3.7. Réi logn chife ning thin, dién gidi do va yéu to viem

Cic chi sb xét Tén S6 bénh Ty 1§
nghiém g sb nhan %

Ure >7,5 mmol/l 142 32 22,54

Creatinin > 120 142 20 14,08
umol/L

Na* < 135 mmol/L 142 108 76,06

K* < 3,5 mmol/L 142 53 37,32

CRP > 12 mg/dI 132 122 92,42

PCT > 0,05 ng/ml 121 117 96,69

Hau hét bénh nhan c6 ting cic yéu t§ viem CRP (92,42%) va

procalcitonin (96,69%). Suy than gip 14,08% va ha natri mau gip

76,06%.

3.1.4.2. Céc bién chimg & bénh nhan nhiém Rickettsiaceae

Bdng 3.8. Céc bién ching ¢ bénh nhan nhiém Rickettsiaceae

Bién chiig

S6 bénh
nhan

TY 18 %




Ha huyét 4p 50 35,21
Viém phéi 48 33,80
Suy than 20 14,08
Réi loan chirc niang gan 19 13,38
R&i loan than kinh trung wong 15 10,56
Xuét huyét tidu hoa 4 2,82
Suy da tang (MODS) 37 26,06

Céc bién chimg gip & bénh nhan nhiém Rickettsiaceae 1a: ha

huyét 4p (35,21%), viém phéi (33,80%), réi loan chitc ning gan
(13,38%), r6i loan than kinh trung wong (10,56%), suy than (9,15%)
va xudt huyét tiéu hoéa (2,82%). Suy da tang gip & 26,06% bénh

nhan.

3.2. Xac dinh c4c loai Rickettsiaceae va kiéu gen gay bénh

3.2.1. Céc loai Rickettsiaceae gdy bénh

90,85% ».9.15%

B O. tsutsugamushi ~ @OR. typhi

Biéu @6 3.1. Céc lodi Rickettsiaceae giy bénh




Trong thoi gian nghién clu, ching t6i da xac dinh co 2 loai
Rickettsiaceae la: O. tsutsugamushi (90,85%) va Rickettsia typhi
(9,15%).

3.2.2. Cic kiéu gen ciia Orientia tsutsugamushi

46.30% B Nhom Karp

29.63% B Nhém Kato

Biéu dé 3.2. Céc kidu gen ciia O. tsutsugamushi
Nhdn xét: Nghién ctru da xac dinh duge 3 kiéu gen cua O.
tsutsugamushi la Karp (46,30%), Kato (29,63%) va Gilliam (24,07%).
3.2.3. Phdn tich phdt sinh loai cia cdc ching Orientia
tsutsugamushi
3.1.3.1. Cay phét sinh loai O. tsutsugamusshi, dua trén trinh tw gen

56kDa TSA



Karp-related

Gilliam-related

| Kato-related

=)
" w%s;m&%
s
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Hinh 3.1. So dé cdy phdt sinh lodi ciia 0. tsutsugamushi
Mau do: la cdc trinh tir ciia O. tsutsugamushi phat hi¢n trong nghién ciru
Mau den: cdc trinh tw ¢ Viét Nam (in nghiéng) va trén thé gidi (in dimg)

Cay phat sinh gen 56kDa TAS cua O. tsutsugamushi trén cho
théy tat ca trinh tw phat hién trong nghién ctru cia ching t6i déu hinh



thanh tir 3 nhanh chinh c6 lién quan véi 3 kiéu gen la Karp, Kato va

Gilliam.

3.2.4.2. Ddc diém lam sang, cdn 1am sang theo can nguyén gdy

bénh

- Khi so sanh dic diém lam sang giita bénh nhan sét mo va bénh
nhan st chudt cho thdy, vét loét & da va sung hach khéng gip ¢ bénh
nhan sét chudt. Bénh nhan st mo ¢6 bién chimg nhiéu hon bénh nhan
sét chuot.

- Khi so sanh dic diém lam sang giita kiéu gen Karp, Kato va
Gilliam cua O. tsutsugamushi cho thay, bénh do kiéu gen Karp gip bién
chimg hon so véi bénh do kiéu gen Gilliam va Kato.

3.1.4. Két qua diéu tri

- Ty 1é i vong: Ti I& tir vong ciia chung 1a 6,34% (déu 1a bénh nhan
s6t mo). Ti 18 tir vong cao hon & nhom bénh nhan ¢ bién chimg, c6 suy
da tang va c6 APCHE 11> 10 diém.

- Thoi gian cdrt sot: trung binh 1a 4,19 + 2,43 ngay (tir 1 - 18
ngay), trong d6 51,41% bénh nhén cét sbt trén 72 gid sau diéu tri.

- Bénh nhan duoc didu tri bing doxycyclin c6 thoi gian cit sét va
thoi gian ndm vién diéu tri ngdn hon so véi bing azithromycin.

3.2. Cic yéu té tién lwong bénh ning theo suy da tang
Bdng 3.9. Phén tich don bién cic yéu té cd lién quan véi suy da tang

Co Khong
Dic diém MODS MODS p OR (95%
(n= (n= * Cl)
37) 105)
n n (%)
(%)
Tubi > 65 11 14 < 2,75 (1,12
(29,73) (13,33) 0,05 —6,78)
S6t> 10 ngay 19 37 > 1,94 (0,91
(51,35) (35,24) 0,05 —4,14)




Xuét huyét 8 7 (6,67) < 386(1,29-

dudi da (21,62) 0,05 11,55)
Phu  ngoai 20 14 < 7,65 (3,25 -

vi (54,05) (13,33) 0,001 18,02)
qSOFA >2 14 10 < 5,78 (2,28 -

(37,84) (9,52) 0,001 14,67)
APACHE II 19 19 < 4,78 (2,12 -

>10 (51,35) (18,10) 0,001 10,78)
Tiéu cau < 16 8 (7,62) < 9,24 (3,50 -

50 G/L (43,24) 0,001 24,39)
PCT > 0,5 29 61 < 3,24 (1,41 -

ng/mL (78,38) (58,10) 0,05 7,41)
Kiéu  gen 9/15 16/39 > 2,16 (0,64 —

Karp (60,00) (41,03) 0,05 7,26)

* Phan tich hoi quy logistic don bién

Khi phan tich don bién cho thdy, cac yéu t6 nhu tudi > 65, xudt
huyét dudi da, phu ngoai vi, diém qSOFA > 2 va APACHE 1II > 10,
tiéu cau < 50 G/L, PCT > 0,5 ng/mL la cac yéu to c6 lién quan vdi

suy da tang & bénh nhan nhiém Rickettsiaceae.




Bing 3.10. Phdn tich da bién, cac yéu t6 nguy co suy da tang

Dic diém P OR 95% ClI
Tubi > 65 >0,05 0,44 0,08 -
2,52
Xudt  huyét >0,05 3,03 0,30 -
dudi da 30,53
Phil ngoai vi > 0,05 0,84 0,15 -
477
Tiéu ciu < 50 <0,05 4,16 1,21 -
G/L 14,37
PCT > 2 >0,05 1,04 0,37 -
ng/mL 2,91
qSOFA >2 <0,05 1,99 1,25 -
2,62
APACHE Il <0,05 10,27 1,51 -
>10 69,79

** Phdn tich héi quy logistic da bién
Phan tich hdi quy logistic da bién cho thdy, tiéu cau < 50 Gl
GSOFA >2 va APACHE II > 10 diém 1a cac yéu t6 lién quan doc 1ap
vai suy da tang (v6i p <0,05).




3.3.3. Cic yéu t6 tien lwong tiv vong & bénh nhdn nhiém

Rickettsiaceae

Bang 3.11. Phdn tich don bién, cic yéu t cé lién quan dén tir vong

PT Tir
khoi vong
Pic didm (n= (n p OR (95%
133) =9) * [o]))
n n
(%) (%)
Tudi > 65 24 1 > 0,56 (0,07 -
(18,05) | (11,11) | 0,05 4,76)
S6t>10 ngay 52 4 > 1,25 (0,32 -
(39,10) | (44,44) | 0,05 4,86)
Phu ngoai vi 28 6 < 7,50 (1,76 -
(21,05) | (66,67) | 0,05 31,89)
Xudt huyét dudi 11 4 < 8,87 (2,08 -
da (8.27) (44,44) | 0,05 37,92)
Giam tidu cau < 20 4 < 452 (1,12 -
50 G/L (15,04) | (44,44) | 0,05 18,29)
Réi loan ¥ thid 10 5 < 15,38 (3,56 -
(GCS<13) (7.52) (55,56) | 0,05 66,49)
Viém phéi 41 7 < 7,85 (1,56 —
(30,83) | (77,78) | 0,05 39,45)
Ha huyét ap 46 4 > 1,51 (0,39 -
(34,59) | (44,44) | 0,05 5,91)




R&i loan chirc ning| 16 3 > 3,66 (0,83 -
gan (12,03) | (33,33) | 0,05 16,08)

Suy than 16 4 < 5,70 (1,39 -
(12,31) | (44,44) | 0,05 23,47)

Suy da tang 29 8 < 28,69 (3,45 —
(MODS) (21,81) | (88,89) | 0,05 238,8)

qSOFA >2 15 6 < 15,73 (3,56 -
(11,28) | (66,67) | 0,05 69,56)

APACHE 11> 10 32 6 < 6,31 (1,49 -
(24,06) | (66,67) | 0,05 26,69)

* Phén tich hoi quy logistic don bién

Phan tich hdi quy logistic don bién cho thdy, phii ngoai vi, xuét

huyét dudi da, tidu cAu < 50 G/1, réi loan § thuc (GCS < 13), viém
phdi, suy than, suy da tang, tong s6 diém qSOFA > 2 va APACHE II

> 10 14 cac yéu t6 tién lugng tir vong & bénh nhén.

Bdng 3.12. Phén tich da bién cac yéu t tién lwong tik vong ¢ bénh

] nhan
Dic diém - OR 95% ClI
Giam tiéu cau < > 09 0,17 -
50 G/L 0,05 2 5,08
Viém phéi > 0,9 0,12 -
0,05 7 8,16
Suy da  tang < 18, 1,57 -
(MODS) 0,05 92 228,61




qSOFA >2 < 56 1,05 -

0,05 3 30,25
APACHEII > 10 > 2,1 0,41 -
0,05 8 11,45

** Phan tich héi quy logistic da bién

Phan tich hdi quy logistic da bién cho thiy, diém qSOFA > 2 va suy
da tang 13 cac yéu td tién luong doc 14p tir vong & bénh nhan nhidm

Rickettsiaceae, (voi p < 0,05).

Chuong 4. BAN LUAN

4.1. Pic diém lam sang va can lam sang ciia bg¢nh nhan .
4.1.1. Dac diem dich t¢ hoc lam sang cia bénh nhin nhiem
Rickettsiaceae

- Dic diém vé tuéi va gidi: Ty 1& bénh nhan nam va nit nhiém
Rickettsiaceae trong nghién ctru cia chung t6i twong duong nhau, lin
luot 1a 49,30% va 50,07%. Ty 1¢ nay tuong tu nhu két qua nghién ciu
cia tac gia Pham Thanh Thuy (nam 50,6% va nit 49,4%). Theo chiing
t6i, ty 16 nam nit phan anh sy khéc biét trong yéu t§ phoi nhidm ciing
nhu quan thé bénh nhan dugc diéu tri tai co s¢ nghién ciru. Bénh nhan
nhiém Rickettsiaceae trong nghién ctru gap & tit ca céc lra tudi, trung vi
12 50 tudi, trong d6 da sb gap & lira tudi tir 31 - 60 tudi (65,49%), day la
lira tudi lao dong chinh; tuy nhién nguoi cao tudi (> 60 tudi) ciing mic
bénh véi ty 1€ 1a 24,94%. Nhu vay, moi lita tudi déu co nguy co nhiém

Rickettsiaceae; tuy nhién, ngudi trong d6 tudi lao dong co ty 1 méic




bénh cao hon vi trong qua trinh lao dong ho c6 nguy co phoi nhiém véi

mam bénh.

- Phén b6 bénh nhdn theo nghé nghiép va noi cw trii: Bénh nhén
trong nghién ctru cia da s séng & ving ndng thon (71,13%), ngoai
ra khu vyc thanh thi ciing gap 28,87%. Trong khi bénh nhén séng &
vung néng thon chu yéu lam néng nghiép (60,40%), thi bénh nhan
séng & khu vuc thanh thi da sb 14 lao dong tw do (31,71%). Ngoai ra
nhitng ngudi nghi huu hodc 1am ndi trg cling nhiém bénh véi ty 1€
16,90%, hoc sinh - sinh vién va cac nghé khéc gap véi ty 1€ it hon.
Két qua nghién ciru cua chiing toi twong tu véi nghién ciru ciia Pham
Thi Thanh Thuy vé&i 56,2% lam rudéng va 72,9% bénh nhan séng [y
ving nong thon. Pac diém phan bd bénh nhan nhu trén ¢6 thé giai
thich 1a do, viing néng thon 13 noi co nhidu déng co, song sudi — la
didu kién thuan loi cho & chwra (chudt dong) va trung gian truyén
bénh (Au tring mo, bo chét) phat trién. Va nhimg ngudi lam nong
nghiép, khi lao dong s& c6 nguy co phoi nhiém va mic bénh nhiéu

hon.

- Phédn b6 theo dia dw: Bénh nhan nhi®m Rickettsiaceae trong
nghién ciru cu tri & 24 tinh/thanh cia mién Béc va Bic Trung Bo.
Trong do, dong nhét 13 & Ha Noi (34,51%) va cac tinh lan can nhu
Phi Tho (8,45%), Hung Yén (7,00%), Nghé An (7,00%), Ha Nam
(4,23%), Nam Binh (4,23%). Diéu nay c6 thé giai thich 1a do nghién
cuu duoc tién hanh tai bénh vién Trung wong dong trén dia ban Ha
Noi, thuong tiép nhan didu tri chii yéu cho cac bénh nhan séng ¢ Ha

Noi va cdc tinh 1an can; chi mot s6 it bénh nhan nang tur cac tinh



chuyén dén. Nhu vay, sb bénh nhan nhiém Rickettsiaceae dwoc phat
hién trong nghién ctru chi 1a mot “phan ndi cua tang bang chim”, vi
khong phai tit ca bénh nhan nhiém Rickettsiaceae & cic tinh déu

duoc chuyén dén Bénh vién Bénh nhiét d6i Trung vong dé diéu tri.

- Phdn b6 bénh nhan theo thoi gian trong ndm: Bénh nhan nhidm
Rickettsiaceae nhap vién diéu trj rai ric quanh nam, trong d6 tap trung tir
thang 5 dén thang 10 chiém 71,13%, cao nhét vao thang siu la
(20,42%). iy 1a thoi gian mién Bic ¢6 luong mura, nhiét do va do Am
cao - 1a diéu kién thuan lgi dé vector truyén bénh phat trién. Theo cac
nghién ciru, ty 1 nhidm Rickettsiaceae lién quan mét thiét dén tinh chat

muia hoat dong ctia vector truyén bénh.

4.1.2. Pgc diém lim sang ciia bénh nhin nhiém
Rickettsiaceae
4.1.2.1. Ddc diém va tinh chat khoéi phat $6t & bénh nhan
Theo y vn, s6t 1a biéu hién xuét hién dAu tién & bénh nhan nhidém
Rickettsiaceae. Pic diém sét cua bénh nhan nhiém Rickettsiaceae
trong nghién ciru cia ching t6i da sb khoi phat dot ngdt (69,01%),
sOt lién tuc (59,86%) hodc dao dong (40,14%) va thuong sét nong
(75,35%), it khi s6t rét run (24,65%). Tai thoi diém nhép vién, bénh
nhén thuong sét nhe (56,34%) hodc trung binh (28,87%), it khi sbt
cao (14,79%), (Bang 3.2). Pac diém va tinh chét sét cia bénh nhén
trong nghién ciru ctia chung t6i trong ty nhu két qua nghién ctru cia
Nguyén Trong Chinh, 70,7% bénh nhan khdi phat sbt dot ngot va
73,1% sbt lién tuc; Pham Thi Thanh Thuy 64,9% khéi phat st dot

ngdt va 91,6% sbt lién tuc. Nhu vay, dya vao dic diém khoi phat va



tinh chit sét & bénh nhan nhim Rickettsiaceae nhu & trén co thé giup
thdy thubc dinh huéng chin doan phén biét véi sét do cac cin nguyén

khéc.

4.1.2.2. Triéu chimg co ndang cua bénh nhdin nhiém

Rickettsiaceae

Bén canh biéu hién sét, cac triéu ching co ning khéc gip trong
nghién ciru ciia chung t6i 13 dau dau (90,14%), dau co (73,94%) va cac
biéu hién khac it gap hon la ho (45,07%), budn nén (30,28%), non
(21,83%), tiéu chay (21,13%), dau hong (15,49%), dau bung (14,08%)
va kho thé gap 12,68% - Bang 3.1. Ty 1¢ gip triéu chimg dau dAu, dau
co trong nghién ctru ciia chung t6i twong tu nhu nghién ciru cia tac
gia khac nhu: Pham Thi Thanh Thiy 81,2% co biéu hién dau du va
67,7% c6 biéu hién dau co; Nguyén Trong Chinh, 100% dau déu,
78,4% dau co; Hamaguchi 69,6% c6 dau dau va 73,4% ¢ dau co.
Nhur vy, két qua nghién ctru cia ching t6i mot 1an nita khing dinh
tinh phd bién ctia c4c tridu chimg co ning trén trong bénh nhan nhidm

Rickettsiaceae.

4.1.2.3. Biéu hién & da va niém mac cia bénh nhdn nhiém
Rickettsiaceae

Xung huyét da va niém mac 12 biéu hién thudng gp trong nhiém
Rickettsiaceae, co gid tri goi y chan doén. Ty 16 gdp triéu chimg nay
trong nghién ctru cua mot so tac gia nhu sau: Nguyen Trong Chinh -
92,6%, L& Pang Ha va Cao Van Vién - 86,2%, PG Van Thanh - 76%,
Pham Thanh Thuy - 88,0%. Trong nghién ciru cua ching t6i, xung
huyét da gdp ¢ 80,96% bénh nhén va xung huyét két mac mét gip &
69,71% s0 bénh nhén (Bang 3.3). Nhu vay, xung huyét da va niém
mac 14 trigu chimg thuong gip ¢ bénh nhan nhiém Rickettsiaceae va



¢6 thé st dung cho dinh huéng chén doan bénh trén 14m sang.

Vét loét ¢ da 1a mot d4u hidu dic hleu ctia bénh sét mo va duge dé
cap den trong hau hét cac nghién ctru vé& 1am sang clia bénh. Tén suét
gap vét loét & bénh nhan nhidm Rickettsiaceae trong nghién ctru ciia
Hamaguchi 1 27,8 % (trong d6 62,9% & bénh nhan sét mo va 2,9% &
bénh nhéan sbt chudt). Ty 1 gip vét loét & bénh nhan trong nghién
clru cta chung t6i 1a 45,07%, trong d6 96,87% bénh nhan chi co 1 vét
loét va chi c6 2 bénh nhan 1a ¢ 2 vét; kich thudc vét loét 5 - 10 mm
(53,13%); vét loét phan bd & nhiéu vi tri khac nhau trén co thé, hay
gdp ¢ vung kin, c6 da mong nhu ¢ vung bung (25,00%), ving ben
(18,75%), viing néach (9,39%), ving nén ¢ va ving nguc déu gip
7,81%, cac vi tri khac trén co thé ciing co thé gap vét loét vai ty 18 it
hon.

Phét ban dugc gido su Bui Dai coi 1a mdt trong ba triéu ching co
ban hay gip ¢ bénh nhan st mo (vét loét, phat ban va sung hach
bach huyét). Trong nghién ctru, chiing t6i gdp 38,03% bénh nhan cé
phét ban, ban xuét hién trong tudn dau tién bénh (31,58%) hodc tudn
bénh thur 2 (43,04%), khong gap phat ban ¢ bénh nhan trong tuan
bénh thtr 3. Ty 1é gap phat ban theo tac gia Bui Pai la 72%,
Hamaguchi la 31,2%, Pham Thanh Thuy gap 34,3%. Ty 1¢é phat ban
dao dong nhu vy, ¢6 thé do ching Rickettsiaceae gay bénh khac
nhau; thoi gian bi bénh va tinh trang mién dich ctia cac quin thé bénh
nhén khac nhau gitra cac nghién ctru. Céc dang ban gdp trong nghién
cilru ciia chiing toi 1a: ban dat (64,81%) hodc ban dat san (35,19%); vi
tri hay gdp ¢ toan than (59,26%) hodc chi ¢ than minh (24,07%),
chan tay va & mat gap it hon.

4.1.3. Bién @6i cdn lim sang ciia bénh nhin nhiém Rickettsiaceae

4.1.3.1. Bién déi trong cong thirc mdu ciia bénh nhan

Giam tidu cau la mot bién déi vé huyét hoc trong s6t mo duoc
nhiu tac gia bao cdo: P Vian Thanh gip ha tidu cu ha <100 G/L &
24,3% s6 bénh nhan; Pham Thi Thanh Thuy gap tiéu ciu < 100 G/l &
28,6% s bénh nhan; Hamaguchi gap ha tiéu ciu 45,0%. Trong nghién
clru ctia chiing t6i tiéu cAu giam <100 G/L gip & 48,59% sb bénh nhan;
trong d6 tidu cAu giam ning < 50 G/L gap 18,31%. Nguyén nhan giam



tiéu cAu co thé 1a do Rickettsiaceae xAm nhdp va lam tén thuong té
bao ndi mac mach mau va tang tiéu thu tiéu cAu; tham chi c6 thé din
t6i dong méau ndi mach rai rac va rdi loan déng mau; ngoai ra hién
tuong giam tiéu ciu con c6 thé 1a do hién tuong thyc bao qua muc
hodc do e ché giam sinh tiry. Nghién ctru ciia ching t6i mot an nira
khdng dinh, giam tiéu cdu 1a mot bién déi huyét hoc kha phd bién
trong bénh nhan nhidm Rickettsiaceae. Giam tiéu ciu ¢ bénh nhan
sot cAp tinh tai ving dich t& c6 thé 1a mot goi § cho chdn doan
Rickettsioses va cAn chén doan phan biét véi cac bénh sbt co giam

tidu cau khéc nhu s6t xuit huyét dengue.

4.1.3.2. Bién doi trong xét nghiém dong mau cua bénh nhdn

Hién tuong rdi loan dong méu trong sét mo ciing da duoc tac gia
Jim W.T, Thap L.C va Venkategowda bao céo. Koang 1/3 bénh nhan
trong nghién ciru c6 r6i loan dong mau, trong d6 31,03% bénh nhan
c6 ty 1&¢ Prothrombin giam < 70%; giam fibrinogen < 2,5 g/l gap
35,09%; APTT kéo dai trén 40 gidy gap 48,96% va tang D - Dimer >
500 pg/L gip 95,12% trong s& cAc bénh nhan dugc lam xét nghiém
(bang 3.5). Céc tic gia giai thich giam tidu ciu va cac yéu té dong
mau 12 do vi khuén gay tén thuong t& bao ndi mac mach mau tir d6
kich hoat hé théng d6ng méau ndi mach rai rac (DIC), giy ting tidu
thy cac yéu t6 dong mau lam giam fibrinogen va lam ting cAc san
phém gidng hoéa cua fibrinogen. Hién twong DIC c6 thé gy tic cac
vi mach va giam tu6i mau cac tang dan t6i suy da tang. Vi véy, bén

canh vi¢c danh gia muc do giam tiéu cau, can danh gia mac do roi



loan déng mau & bénh nhan dé phat hién sém cac bién chimg cua

bénh trén 1am sang.
4.1.3.3. Bién doi trong héa sinh méu ciia bénh nhdn

- Réi loan chire ndang gan: thé hién qua xét nghiém sinh hoa mau
nhu tang bilirubin, ting enzyme gan va ha albumin mau. Trong
nghién ciru cua chiing t6i, hu hét cac bénh nhan déu c6 ting enzyme
gan: AST >40 U/l gap 94,37%, ALT > 40 UI/1 gap 89,44%; ngoai ra
tang bilirubin toan phan > 17umol/l gip 38,03% va giam albumin
méu < 35 g/l gap 67,89% (Bang 3.6). Nguyén nhan lam tang enzyme
gan theo Bui Dai va Varghese 14 do tinh trang dap tng mién dich qua
mitc sau khi nhiém vi khudn gay hity hoai té bao gan. Nhu vay, ting
céc enzyme gan c6 thé 1a mot ddu hiéu goi y chin doan bénh trén 1am
sang. Mtrc d9 ting emzym gan va tang bilirubin cling da dugc bdo
céo 12 yéu t6 tién luong suy da tang va tir vong & bénh nhan nhiém
Rickettsiaceae.

- Réi logn chirc nang thdn: Trong nghién ctru cua ching t6i, suy
than (creatinin > 120 pmol/l) gip 14,08% trong s6 bénh nhan dugc
lam xét nghiém (Bang 3.7). Theo Bui Pai, ban chit ciia tén thuong
than trong Rlckett,swsesr la viém mao mach, ‘dan dén v1erp thaq kg
tung 0, thoai hoa té bao ong than, thiéu mau cau than va xuat huyet to
chire k&. Cac bién loan chirc ning than & bénh nhén trong nghién ctru
clia chuing t6i phan 4nh mirc d6 ning cua bénh, gitp thay thudc 1am
sang c6 dinh hudng trong chén doan va diéu tri.

- Tang cdc yeu to viém: Tang CRP gip 92,42% va tang PCT gip
96,69% trong s6 bénh nhan duoc xét, trong d6 hay gap tang CRP >
30 mg/dl (82,57%) va tang PCT > 0,5 ng/ml (74,38%). Hién tuong
tang céc yéu & viém CRP da dugc mot so tac gia béo céo: Jim W.T

23p 95% bénh nhan c6 taing CRP > 8 mg/dl; Mahdi Asmaa Sabr gip
100% bénh nhan tang CRP. Nguyén nhan tang CRP va PCT la do



Rickettsiaceae ky sinh trong dai thuc bao va cac bach cAu mono, kich
thich té bao bach céu tiét ra cic cytokin (TNF - o, IL 10, ...) lam héa
tmg dong bach ciu va hoat héa cic dai thuc bao dén tiéu diét vi khuén.
San phém qua trinh nay lam gian mach, phu né tai md viém va lam
tang CRP va procalcitonin.

4.2. X4ac dinh cac loai Rickettsiaceae gay bénh

4.2.1. Céc loai Rickettsiaceae gdy bénh trong nghién ciru

Bing ky thudt realtime PCR, chung t6i dd x4c dinh hai loai
Rickettsiaceae giy bénh 1a O. tsutsugamushi gay bénh sbt sot mo,
chiém ty 18 90,85% va R. typhi gy bénh sbt chudt chiém 9,15%
trong s6 142 bénh nhan duoc tuyén vao nghién ctru (Bidu dd 3.1) Ty
1¢ bénh nhan nhidm Rickettsiaceae trong nghién ctru ciia chung toi
cao hon so véi bao cao ctia Lé Viét Nhiém (¢ mién Trung, nim 2017)
1a 25,4%. Nhung lai thip hon nghién ctru ciia Hamaguchi sét mo -
40,9%, sbt chudt - 33,3% trong s6 bénh nhan st khong 16 nguyén
nhén, sy khac biét nay c6 thé 1a do cac phuong phéap chin doan ding
trong cic nghién ctu | khic nhau. Phuong phap chan doan trong
nghién ctru ciia Hamaguchi 1a phuong phép huyét thanh hoc (IFA),
trong khi ching ti va Lé Viét Nhiém dung phuong phap realtime
PCR dé chin do4n véi do nhay khoang 70% va do dac hidu 100%.
Nghién ctru ctia ching t6i mot lan nita cing cé thém dich & hoc ciia
c4c bénh do Rickettsiaceae tai Viét Nam, bénh sét mo chiém ty 16 cao
nhat, tiép dén 1a bénh sbt chudt, bénh do Rickettsiaceae khac ciing co
thé gap voi ty 18 it hon.

4.2.2. Cic kiéu gen cuia O.tsutsugamushi gdy bénh 56t mo

Trong s6 129 mAu bénh phim dwong tinh véi O.tsutsugamushi, chi

c6 54 miu co du ndng d6 di truyén dé giai trinh tw gen 56kDa TAS



thanh cong. Két qua giai trinh tw gen, chung t6i di xac dinh dugc 3
kiéu gen gdy bénh l1a: Karp (46,29%), Kato (29,63%) va Gilliam
(24,07%) (Biéu dd 3.2). Kiéu gen Karp chiém da s6 ciing tuong tu
nhu béo cdo cua Veasna Duong ¢ mién Trung (2011), Nguyén Lé
Khéanh Hing & mién Béc (2016) va Lé Viét Nhiém ¢ mién Trung
(2017), Nhu véy, kiéu gen Karp 1 kidu gen chinh gay bénh st mo &
Viét Nam.
4.2.3. Cay phat sinh loai ciia O. tsutsugamushi

Tir két qua giai trinh ty gen 56-kDa TSA dic hiéu cia O.
tsutsugamushi, ddi chiéu sy twong ddng cac trinh ty trong nghién ciru
véi cac trinh ty da dugc phat hién va dugc cong bd trong khu vuc
trén trén ngan hang gen, tir d6 xay dung ciy phat sinh loai (Hinh 3.1).
Phan tich va so sanh ddc diém twong ddng di truyén giira cac chudi
dugc phat hién trong nghién ciru véi cic ching da dugc cong b trén
ngén hang gen cho thiy cac chung phat hién c6 lién quan gin giii vé
mit di truyén v6i cac chung O. tsutsugamushi dugc phat hién trong
nghién ctru thuge 3 nhom kiéu gen Karp, Kato va Gilliam, déu c6 méi
lién quan gan giii vé mit di truyén voi cac ching dd duoc phét hién va
cong bd & trong nude ciing nhur trong khu vuc. Tuy nhién vin ¢6 su
khéc biét trinh tur gen tir 0% dén 6% so véi cac chung tham chiéu, cho
thdy sy da dang trong cdu tric di truyén cia vi khuin O.
tsutsugamushi.

4.3. Két qua diéu tri va cac yéu t tién lwgng
4.3.1. Két qua diéu tri

Trong nghién ciru, ¢6 9 bénh nhan tir vong (déu 1 bénh nhan sbt
mo), chiém 6,34%. Trong d6 1 bénh nhéan do kiéu gen Karp, 2 bénh
nhan do kiéu gen Kato va 6 bénh nhan chua 3 kiéu gen. Thoi gian



¢t st trung binh va ty 18 cit sot trong vong 48 gi sau khi diu tri 12
chc chi sb thuong duoc céc tac gia sir dung dé danh gia hiéu qua didu
tri. Thoi gian cét sot trung binh clia bénh nhén trong nghién ciru 124,19
+ 2,43 ngay, trong d6, 20,42% cit sbt trong vong 48 gid sau khi didu
tri. Thoi gian cat st trung binh khong c6 sy khdc biét giita bénh nhan
sOt moO va bénh nhén sbt chudt, cling nhu giita ba nhom kiéu gen Karp,
Kato va Gilliam gy bénh s0t mo. Theo chung 161, thoi gian gian cét
sOt ctia bénh nhan phu thude vao thoi gian bénh nhan dugc tip can
diéu tri ddc hiéu, tinh trang d4p (mg mién dich clia bénh nhan, ty 18
xuét hién cac bién chimg va dap tng voi khang sinh diéu tri ctia can
nguyén gy bénh.
4.3.2. Cac yeu 1o tién lwong bénh ning

Trong nghién ciau, suy da tang gap 26,06%, APACHE 11 > 10 gap
26,76% va qSOFA > 2 dlem gap 14,79%. Qua phan tich cho thdy, ty lé
tir vong va thoi gian cit sbt, thoi gian ndm vién diéu tri trung binh &
bénh nhan c6 bién chimg suy da tang cao hon nhom bénh nhan khong cé
suy da tang, su khac biét 1a c6 y nghia théng ké vai p < 0,05. Khi so
sanh két qua didu tri theo diém APACHE 11 cho thay: nhém bénh nhan
¢6 diém APACHE 11 > 10 ¢6 ty ¢ tir vong cao hon va thoi gian nam
vién didu tri dai hon so véi nhom ¢6 diém APACHE Il < 10. Phan tich
don bién cho thdy: tudi > 65, xudt huyét dusi da, pht ngoai Vi, diém
gSOFA > 2, APACHE II > 10 diém, giam tiéu ciu < 50 G/L, ting PCT
>0,5 ngmL €0 lién quan véi suy da tang, Bang 3.9. Khi dua cic yéutd
& trén vao phan tich hdi quy logistic da bién cho thdy, tleu cau giam <
50 G/1, gSOFA > 2 diém va APACHE > 10 diém la cc yéu t6 c6 lién
quan doc 1ap vdi suy da tang (Bang 3.10). Trong do, diém qSOFA tuong
quan Vvéi s6 tang suy chat ché hon so vai diém APACHE 11 (véi r 1a
0,62 va 0,43).
4.3.3. Cic ybu t6 tien lwong tr vong & bénh nhin nhiém
Rickettsiaceae

Khi tién hanh phan tich don bién cho théy, ty 1& xuat hién cac
triéu chimg: phi ngoai vi, xuat huyét duéi da, gidm tiéu cau < 50 G/1,
Réi loan ¥ thirc (GCS < 13), viém phéi, suy than, suy da tang, didm
qSOFA >2 va APACHE II = 10 6 nhom bénh nhén tir vong cao hon
s0 v&i nhom diéu tri khoi (p < 0,05), (Bang 3.11). Khi dua cac yéu tb
trén vao phén tich hdi da blen cho thiy, diém qSOFA > 2 va suy da
tang (MODS) la cac yéu t6 tién luong doc 1ap tir vong & bénh nhan
nhiém Rickettsiaceae (Bang 3.12).



KET LUAN
1. Pic diém lam sang, cin lam sang & bénh nhin nhiém
Rickettsiaceae

- Bénh nhan nhiém Rickettsiaceae gap ¢ moi Itra tudi, & 2 gidi
nhu nhau, rai ric trong ndm, cao diém tir thang 5 dén thang 10
(71,13%), & 24 tinh thanh, da s6 1am ndng nghiép (50,70%) va & nong
thon (71,13%).

- Cac biéu hién 1am sang hay gdp & bénh nhan nhidm Rickettsiaceae
13: 56t (100%), dau dau (90,14%), dau co (73,94%), ho (45,07%), da xung
huyét (80,99%), xung huyét két mac (69,71%), vét loét (45,07%) va phat
ban (38,03%), sung hach (22,54%) va gan to (12,68%).

- Céc bién doi cin lam sang hay gap: tang yéu t6 viém PCT >
0,05 ng/L (96,69%), CRP > 12 mg/dl (92,42%), tang enzyme gan AST
> 40 UL (91,0 %), ALT > 40 UL (89 44%), ha natri méiu
(76,06%), giam albumin méau (67,89%) va giam tiéu chu < 150 G/l
(66,90%).

2. Céc loai Rickettsiaceae va kiéu gen gdy bénh trong
nghién ciru

- Hai loai Rickettsiaceae dugc xac dinh trong nghién ctru la O.
tsutsugamushi (90,85%) va R. typhi (9,15%). Bénh nhéan s6t mo ¢6 bién
chimg nhidu hon & bénh nhéan sot chudt (p < 0,05). Vét loét Vva sung
hach ngoai vi gap ¢ bénh nhan s6t mo, khong gap ¢ bénh nhan s6t chudt.

- Ba kiéu gen cua Orientia tsutsugamushi gay bénh st mo duoc
xac dinh la: Karp (46,29%), Kato (29,63%) va Gilliam (24,07%).Bénh
nhan do kiéu gen Karp c6 ty 1¢ gip bién chimg nhiéu hon so véi kiéu
gen Kato va Gilliam(p < 0,05).

3. Két qua diéu tri va cac yéu td tién lwong bénh ning, tir
vong

- Thoi gian cét sét trung binh 13 4,19 + 2,43 ngay; ty 1é tir vong 1a
6,34%. Bénh nhin duwgc dieu tri bang doxycyclin c6 thoi gian cit sit
v@ ndm vién ngin hon so véi bénh nhin dwpc diéu tri bing
azithromycin.

- Phén tich hdi quy logistic da bién cho thiy, tiéu cAu giam < 50
G/l, qSOFA > 2 diém va APACHE II > 10 diém la céc yéu t5 c6 lién
quan ddc 1ap véi suy da tang (p < 0,05); gSOFA =2 diém va suy da
tang 1 cac yéu t6 tién lugng doc lap tir vong & bénh nhan nhidm
Rickettsiaceae.



NHUNG PONG GOP MOI CUA LUAN AN

Pay la cong trinh dAu tién tai Viét Nam ngién ctru vé dic diém
1am sang, can lam sang ¢ bénh nhan nhiem Rickettsiaceae theo loai
va theo ki€u gen cuia vi khuan gay bénh bang ky thuat sinh hoc phan
tir (Realtime PCR). Nghién ctru ciing da danh gia duoge két gua cua
mot s phac do khang sinh diéu tri va tim ra duge mot s6 yéu t6 co
gia tri tién luong ning va tién luong tr vong cua bénh.” Két qua
nghién clru dong vai trd quan trong trong_huéng dan thyc hanh lam
sang chan doan va dicu tri bénh nhan nhiém Rickettsiaceae tai nudc
ta.
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A. INTRODUCTION OF THE THESIS
BACKGROUND

Rickettsioses are diseases caused by intracellular Gram-negative bacteria
of the Rickettsiaceae family transmitted by the bite of infected ticks or
mites or by the feces of infected lice or fleas. The diseases manifest
complex epidemiological and clinical characteristics that range from
mild to very severe, and cause mortality (from [1.2 to 9.0%) \if they are
not diagnosed and treated correctly. Although the diseases caused by
Rickettsiaceae were discovered in the early nineteenth century, the
diseases are still a global health problem Mith their common circulation
and ability to spread in the community[; therefore they are a concern
around the world. In Vietnam, serological studies in the community
show that Rickettsiaceae cause all of thel three disease groups including
Scrub Typhus Group (STG) of Orientia; Typhus Group (TG), and
Spotted Fever Group (SFG)| However, to my knowledge, although a
limited number of studies have described the characteristics of fever, no
studies have described adequately and comprehensively the clinical and
subclinical manifestations, as well as prognostic risks/factors regarding
the severity and mortality level of diseases resulting from Rickettsiaceae.
Thus, to improve the capacity and scientific knowledge of clinicians in
the diagnosis and treatment of rickettsioses, especially in a place with
limited facilities and diagnostic techniques, | have conducted this study
with the following three main objectives:
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1. Describe the clinical and subclinical characteristics of patients
infected with Rickettsiaceae at the National Hospital for Tropical
Diseases (March 2015-March 2018).

2. Identify the species of Rickettsiaceae causing acute fever in
patients treated at the National Hospital for Tropical Diseases.

3. P\ssess the treatment results and a number of severe prognosis and
prognostic death factors in patients with rickettsial infectionl.

AIMS OF THE THESIS

The rickettsioses are diverse in distribution characteristics, have
nonspecific clinical manifestations, and are severe illnesses leading to
multiple organ failure and death if they are not detected and treated
suitably and promptly. Currently, diagnosis of rickettsioses is mainly
based on the experience of clinicians in Vietnam; this may reduce the
likelihood of a specific diagnosis, resulting in improper treatment, severe
disease progression, complications and death. In Vietnam, although
there have been previous reports on the prevalence of scrub typhus and
murine typhus‘, there has been no systematic and comprehensive study of
these diseases. Therefore, this thesis aims to improve scientific
knowledge about clinical and subclinical features and severe prognostic
factors in rickettsioses patients, to help clinicians make an early
diagnosis and treat the disease correctly. This may reduce complications
and risks of death for patients with Rickettsiaceae.

THE THESIS STRUCTURE

The thesis has a total length of 136 pages, comprising the following
sections: Introduction: 2 pages; Overview: 35 pages; Research Subjects
and Methods: 25 pages; Results: 37 pages; Discussion: 34 pages; and
Conclusions and Recommendations: 3 pages. There are 40 tables, 16
charts, 2 diagrams, 13 pictures, and 174 references (both in English and
Vietnamese, 33% published since 2014).

B. THE CONTENTS OF THE THESIS
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Chapter 1. LITERATURE OVERVIEW
1.4. Introduction of the diseases caused by Rickettsiaceae

Rickettsiaceae usually have many names, with many different
classifications, which vary by stage. Currently, based on genetic and
antigenic differences in human etiology, Rickettsiaceae in humans are
classified into five groups, including Scrub Typhus Group (STG) of
Orientia; Typhus Group (TG), Spotted Fever Group (SFG), classic
group or Ancestral Group (AG) and Transitional Group (TRG); these
groups belong to genus Rickettsia.\

Rickettsia are gram-negative bacteria, small in size with a length of
0.8-2.0 pm and width of 0.3-0.5 um, hairless, non-mobile, polymorphic,
with a shape and form that changes through developmental stages): cocci
stand alone or in pairs, sometimes in short chains or clusters, inside or
outside the cell. The genome of hhe each species bf Rickettsia is a ring-
shaped single DNA, up to 1.1-1.5 Mb in size, including 877-1500 genes
depending on the species. The cell wall and antigen structure of Orientia
differs from other Rickettsia species in that the outer membrane is
thicker than the inner membrane; it lacks peptidoglycan and
lipopolysaccharide classes; and is without rOmpA and rOmpB outer
membrane proteins, but has a typical outer membrane protein of 56 kDa
TSA. The genome of O. tsutsugamushi is the largest in the rickettsials,
from 2.0 to 2.7 Mb, including 1967 genes that code for proteins; about
47% are repeated sequences.

All bacteria of the Rickettsiaceae family that cause disease are
transmitted by arthropods, which are the reservoir and the breeding
ground for bacteria, and play an important role in spreading the disease.
However, the mode of transmission of bacteria from arthropods to
humans is different. They can be spread by tick bites, flea bites or larvae.
In addition, they also spread from the faeces of lice and fleas through a
scratch in the host's skin.

1.5. The distribution of diseases caused by Rickettsiaceae

The distribution of Rickettsiaceae depends on the etiology of the
disease pathogen, the distribution of the reservoir and the vector. Scrub
typhus, which is caused by O. tsutsugamushi, is detected in most countries

in the Asia Pacific region — the "Tsutsugamushi Triangle" area with over 1
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billion people at risk and more than 1 million cases each year. Murine
typhus is caused by R. typhi with vector Xenopsylla cheopis. Diseases
distributed around the world depend on the distribution of the main
reservoir, rats: Rattus norvegicus and Rattus rattus. Spotted Fever Group
(SFG) consists of at least 32 different species of Rickettsiaceae that cause
human diseases spread by ticks, distributed throughout the world locally
according to each bacterial species: R. rickettsii causes mountainous
spotted fever (RMSF); R. africae causes tick-borne fever in Africa; R.
conorii causes typhus in the Mediterranean; R. roija and R. sibirica cause
tick-borne fever in North Asia.

16. Clinical and subclinical characteristics of diseases caused by
Rickettsiaceae

The clinical manifestations of Rickettsiaceae are usually nonspecific
and similar to other viral fevers, with fever, headache, and myalgia,
nausea, vomiting and cough. In advanced stages, clinical manifestations
such as rash eschar, interstitial pneumonia and meningitis may occur. The
incidence of these symptoms varies depending on the cause. Common
subclinical changes include thrombocytopenia, elevated liver enzymes,
hypoalbuminemia and hyponatremia. The number of white blood cells
may be normal or slightly increased. Patients often respond well to
specific treatment antibiotics (doxycycline and chloramphenicol). If
untreated or late treated, complications include pneumonia, meningitis,
liver failure, kidney failure, even multiple organ failure and death.

1.4. Diagnostic tests for rickettsial infection

Currently, the diagnosis of Rickettsiaceae is via three main groups of
methods: serological methods (Weil-Felix, ELISA, IFA), direct culture
isolation methods on cells, and molecular biology methods (PCR, real-



time PCR, sequencing, MLST). In recent years, molecular biology
techniques have been increasingly applied in order to improve the
sensitivity and specificity of the diagnosis; in addition, they can quickly
and accurately identify species of Rickettsiaceae and clinical genotypes.
1.5. Diagnosis of patients infected with Rickettsiaceae

Clinical diagnosis of patients with rickettsial infection is based on
epidemiological history, clinical manifestations and laboratory tests.
Diagnosis of a suspected case is based on clinical manifestations:
patients with acute fever with an unidentified cause, with eschar or
manifestations such as headache, rash, swollen lymphadenopathy; multi-
organ lesions such as liver, lung, kidney; and acute respiratory failure.
The definitive diagnosis is based on the detection of Rickettsiaceae DNA
in the patient's blood or eschar tissue by PCR technique, or the change in
antibody titer in the recovered serum sample compared to the acute
serum sample, using indirect immunofluorescence (IFA).
1.6. Treatment of patients infected with Rickettsiaceae

The specific antibiotic recommended for treatment of patients with
Rickettsiaceae is doxycycline 200 mg/day for 7-10 days, chloramphenicol
2g/day, used for 5-7 days or after fever for 2-3 days, and azithromycin 500
mg/day for 3-5 days. In addition, patients infected with Rickettsiaceae need
supportive treatment such as antipyretics, water rehydration, electrolytes; other
supporting treatments such as albumin and vasopressor infusion, blood
transfusion when patients are shocked; and respiratory support when patients
have severe pneumonia.
1.7. Research situation on diseases caused by Rickettsiaceae

Currently, rickettsial diseases are still circulating and have a tendency



to spread; they are a global health problem that should be studied in
many countries around the world. Epidemiological research on the
serology of these diseases shows that in Northern Vietnam there is
circulation of all three groups of Rickettsiaceae. However, a number of
previous studies have only described the characteristics of scrub typhus.
No studies have fully and comprehensively addressed the diseases
caused by other Rickettsiaceae as well as the molecular biology of the
Rickettsiaceae species causing disease and the relationship between
genotypic characteristics and clinical and sub-clinical characteristics.
The availability and severity of the disease, as well as prognostic factors
for serious illness and death, have not been studied.

Chapter 2. RESEARCH SUBJECTS AND METHODS
—  2.1. Research subjects

The subjects were 142 patients diagnosed with rickettsial infection
and admitted to the Central Tropical Hospital, from March 2015-March
2018.

2.1.1. Criteria for selecting patients

All of the patients (aged 15 years and over) admitted to the hospital

met the following criteria:

1. Acute fever (>3 days) that had not been identified.

2. Clinical manifestations of suspected rickettsial infection, such as
eschar and/or at least one of the following: congestive skin, congestive
conjuctiva, rash, lymphadenopathy, enlargement of the liver and/ or
spleen.

3. The patient or legal guardian agreed to participate in the study.



The patient was diagnosed with rickettsial infection when he met the
above selection criteria and had positive realtime PCR detection of
Rickettsiaceae.

2.1.2. Criteria for exclusion of patients
1. Patients with fever that had clear evidence of other
pathogens or non-infection, such as cancer, autoimmune
system disease.
2. Patients being diagnosed and treated for liver and kidney
failure.
3. Patients with HIV co-infection.
4. Patients that did not agree to continue participating in the study
at any time.
—  2.2. Research Methods

2.2.1. Research design: prospective, descriptive cross-sectional studies.
2.2.2. Sample size: choosing a convenient sample according to the study
time.

2.2.3. Research process

Patients admitted to the hospital, who satisfied the selection criteria
detailed in Section 2.1.1, were given a detailed explanantion of the
conditions and the steps required to conduct the research study:

1. Collect the consent form to participate in the research.

2. Ask the patient (family members) about the history and course of the
disease.

3. Physical examination, detection of symptoms that have
appeared in patients.

4. Perform basic tests: blood counts, blood chemistry, coagulation,
chest X-ray, abdominal ultrasound.

5. Assign tests to eliminate common pathogens such as Dengue,
Leptospirose, Influenza, Measles, Malaria parasites. If the patient
has a positive test with one of the above pathogens they will be
excluded from the study.

6. Take 4 ml of blood into EDTA anticoagulant tube to send for
realtime PCR test with Rickettsiaceae:

— If the realtime PCR results are negative, the patient is
excluded from the study



— If the RT PCR result is positive for O. tsutsugamushi, 56
kDa TSA gene is sequenced to determine the genotype of O.
tsutsugamushi.

7. Patients who have sampled tested samples are immediately
treated with one of the following antibiotic regimens:

—  Doxycycline 100 mg twice daily for 5 to 7 days, or

—  Azythromycin 500 mg/day for 3-5 days, or

—  Chloramphenicol 50 mg/kg/day in 2 divided doses for 5-7 days.

8. If the patient has complications, he/she will receive appropriate
support treatment.

9. Monitor and evaluate the patients at the time of study entry date
(NO), day 1 (N1), day 3 (N3) and day 7 (N7) after admission or
day of patient discharge (Nrv).

— 2.2. Time and place of the research

2.2.1. Research time: a period of 3 years, from March 2015 to March
2018.

2.2.2. Research location: National Hospital for Tropical Diseases

— 2.3. Research contents

2.3.1. Objective 1 - Describe the clinical and subclinical characteristics
of patients
2.3.2.1. Clinical epidemiological characteristics of patients

infected with Rickettsiaceae:

— Distribution of patients by age, gender and occupation

—  Distribution of patients by geographic region and by province

— Distribution by month, season in the year

— History of chronic illness, diagnosis and treatment before admission

— History of exposure to risk factors for disease transmission.
2.3.2.2. Clinical characteristics in patients infected with

Rickettsiaceae:

—  Time of onset of fever until admission, fever characteristics

—  Symptoms: headache, myalgia, cough, nausea, vomiting

—  Clinical manifestations in the skin, mucosa and peripheral lymph
nodes

—  Clinical manifestations: heart rate, blood pressure, breathing rate,
Sp0O2

—  Expression on the organ system: circulatory, respiratory, digestive,



nervous.
2.3.2.3. Subclinical changes in patients with rickettsial

infection:

Changes in blood formula tests, basic coagulation

Changes in blood biochemistry: liver enzyme, kidney function,
electrolytes

Changes in arterial blood gas test

Evaluation of changes on chest X-ray, abdominal ultrasound and
ECG.

2.3.2. Objective 2 - Identify the species and genotypes of Rickettsiaceae

Based on realtime PCR, identify the species of Rickettsiaceae that
cause disease.

Based on sequencing 56 kDa TAS gene, identify genotypes of O.
tsutsugamushi.

Compare the sequences of 56 kDa TAS gene in the study with the
published sequences, building phylogenetic trees.

Compare  the  epidemiological ~ characteristics,  clinical
manifestations, subclinical changes of Rickettsiaceae species
discovered in the study.

Compare and identify the clinical features, characteristic subclinical
changes of O. tsutsugamushi genotypes identified.

2.3.3. Objective 3 - Results of treatment and some prognostic mortality factors
2.3.3.1. Results of general treatment of patients infected with
Rickettsiaceae:

The rate of cure/mortality of patients

The average time of defervescence, time of hospitalization of
patients

Treatment results according to species of Rickettsiaceae and
genotypes of O. tsutsugamushi

Treatment results according to antibiotic regimen, complications
and severity of the disease.

2.3.3.2. Identify prognostic factors for serious illness and treatment
outcome:

Identify factors related to the severity of the disease
Indentify factors that have a prognosis for mortality.

— 2.4. Indicators and evaluation criteria used in the research



2.4.1. Clinical and molecular epidemiological indicators

2.4.1.1. Clinical epidemiological indicators:

—  The rate of patients distributed by age group, by sex

—  Patient distribution rate by occupation and place of residence
—  The rate of patients distributed by geographic province/region
—  Patient distribution rate by month and by season

2.4.1.2. Molecular epidemiological indicators:

—  The rate of species of Rickettsiaceae detected in the study

—  The rate of genotypes of O. tsutsugamushi detected

— The rate of distribution of species of Rickettsiaceae by region and
over time

—  The rate of distribution of O. tsutsugamushi genotypes over time

— The rate of similarity between the gene sequences of O.
tsutsugamushi in the study compared to the published reference
strains.
2.4.1.3. Clinical indicators in patients

Determining the incidence of clinical symptoms encountered in
patients.
2.4.1.4. Subclinical indicators in patients

Test parameters in blood counts, blood biochemistry, in patients are
evaluated and compared with the biological control (Vietnamese people),

2.5. Criteria and scales used in the research
2.5.1. Criteria for assessing the severity of the disease
The patient’s rickettsial infection is considered severe when there is

multiple organ failure (MODS) and/or APACHE Il > 10 or gSOFA >2
points.

2.5.2. Scales used in the study
— The APACHE II score: evaluating long-term health status and
physiological parameters in the acute phase, version 1.
—  The gSOFA score: evaluating the status of organ failure.
2.6. Testing techniques used in the study
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2.6.1. Realtime PCR technique

Objective: identification of specific gene segments for Ricketsiaceae
species, such as the gene coding for 47 kDa outer membrane protein of O.
tsutsugamushi; R. typhi's OmpB protein coding gene, and genes encoding
the 17 kDa common outer membrane proteins of R. typhi and Rickettsia spp.

Research materials:

+ Chemicals: Ficoll solution separates buffy coat layer; Qiagen
DNA extraction kit (QIAamp DNA Mini Kit, Germany); Kit Kapa
Biosystems (USA) and MgCl; 50 mM.

+ Machine used: 7500 Fast Real-Time PCR System (from Applied
Biosystem USA)

+ The primers and probes for genes 47 kDa, 17 kDa and OmpB were as follows:

Name Sequence (5°-3%)
Primer
aF AACTGATTTTATTCAAACTAATGCTGCT
Primer
4R TATGCCTGAGTAAGATACRTGAATRGAATT
6FAM-TGGGTAGCTTTGGTGGACCGATGTTTAATCT-
Probe 47
TAMRA
Primer
7F GGGCGGTATGAAYAAACAAG
Primer
7R CCTACACCTACTCCVACAAG
Probe 17 FAM-CCGAATTGAGAACCAAGTAATGC-TAMRA
Primer

OmpB F

TGGTATTACTGCTCAACAAGCT




Primer
CAGTAAAGTCTATTGATCCTACACC
OmpBR
Probe FAM-CGCGATCGTTAATAGCAGCACCAGCATTATCGCG-
OmpB BHQ1

— Steps to proceed: followed the procedure at laboratory department of
National Hospital for Tropical Diseases.]
2.6.2. Genome sequencing techniques

— Objective: Sequence gene encoding the 56 kDa outer membrane TAS
protein of O. tsutsugamush to identify genotypes causing disease.
— Research materials:

+ DNA sample: from a specimen positive for 47 kDa gene.
+ Testing machine: ABI 3130 Genetic Analyzer Fast (of Applied BioSystems USA).

+ Primer: use primers specific for 56 kDa TAS gene as follows:

Name Sequence (5°-3°)
Otr56-573F 5-AATTGCTAGTGCAATGTCTG-3'
(OtsuF)
Otr56-980R 5-GGCATTATAGTAGGCTGAG-3'
(OtsuR)
Otr56-498F 5-AATTAGTTTAGAATGGTTACCAC-3'
Otr56-1459R | 5-TCTGTATCTGTTCGACAGATGCACTATTAG-3'

2.6.3. Building the phylogenetic tree

The results of the 56 kDa TAS gene sequencing were analyzed by
ABI PRISM DNA Sequencing Analysis software version 3.0 (from
Applied BioSystems) and compared with the gene bank sequences on
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BLAST (http://blast.nchi.nlm.nih.gov/Blast.cgi). A phylogenetic tree

was built for 56 kDa TSA gene sequence by the software MEGA
7.0.26.

— 2.7. Data collection and processing

The research data was collected into a sample research case, then
entered and analyzed using SPSS 16.0 software with applied algorithms.
— 2.8. Research ethics

The study was approved by the medical ethics committee of Hanoi
Medical University and National Hospital for Tropical Diseases.

Chapter 3. THE RESEARCH RESULTS

During the study, 142 patients diagnosed with rickettsial infection
were included in the analysis. The research results of the patients are as
follows.

3.2. Clinical and subclinical characteristics of the studied patients
3.1.5. Clinical epidemiological characteristics of patients
— [The disease is found the same in both sexes. The average age of
patients was 49.41 + 16.28; most were aged from 31 to 60 years
(65.49%).
—  Patients were distributed throughout the year, mainly from May to
October (71.13%).
— Distributed in 24 provinces and cities, most in Hanoi (34.51%) and
neighboring provinces such as Phu Tho, Hung Yen, Nghe An, Ha
Nam.
—  The majority of patients live in rural areas (71.12%) and work in
agriculture (50.70%).
3.1.6. Clinical characteristics of the patients
3.1.2.1. Symptoms seen in the patients
Table 3.1. Symptoms in patients with rickettsial infection

Number of patients (n = Rat
142) e%

Characteristics
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Fever 142 100
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Headache 128 90, [ Commented [d22R21]: itaccoding o Vienamese
14
Myalgia 105 73,
94
Cough 64 45,
07
Nausea 43 30,
28
Vomiting 31 21,
83
Diarrhea 30 21,
13
Sore throat 22 15,
49
Abdominal 20 14,
pain 08
Dyspnea 18 12,
68

The functional symptoms encountered in patients with rickettsial
infection were fever (100%), headache (90, 14%), myalgia (73.94%).



Other symptoms were less common: cough, nausea, vomiting, diarrhea,
sore throat, abdominal pain and dyspnea.
3.1.2.2.Characteristic fever of patients infected with Rickettsiaceae

The average duration of fever before admission was 8.63 + 3.02 days.

Table 3.2. Characteristic fever of patients infected with Rickettsiaceae

Num
ber of R
Characteristics of fever patients ate
m=| %
142)
98 6
Suddenly
Fever 9,01
onset ) 44 3
Ascending
0,99
. 85 5
Fever Continuous fever
9,86
type
57 4
Fluttering fever
0,14
107 7
Hot fever
Nature 5,35
of fever 35 2
Chills, rigors
4,65
Fever Mild fever (37.5-38.5 80 5
level °C) 6,34




(©n Moderate fever (38.6-] 41 2
admission) 39.5°C) 8,87

21 1

High fever (> 39.5 °C) 479

Patients with fever caused by Rickettsiaceae often had sudden onset
(69.01%), continuous (59.86%) or fluttering fever (40.14%); the
majority had a hot fever (75.35%), rarely chills (24.65%); and usually
their fever was mild (56.34%) or moderate (28.87%).

3.1.2.3. Manifestations of skin and mucous membranes in rickettsial

patients
Table 3.3. Manifestations of skin apd mucous membranes in rickettsial
patients
Symptom Numgelré; patients (n %Rate
Congestive skin 115 80,99
) (_:ongestive 99 69,71
conjuctiva
Eschar 64 45,07
Rash 54 38,02
Edema 34 23,94
Lymphadenopath 32 22,53
y
Jaundice/yellowin 19 13,38
g eyes
Hemorrhage skin 15 10,56

Common manifestations of Rickettsiaceae infection on the skin and

mucous membranes of patients were: congestive skin (80.99%),



congestive conjuctiva (69.71%), and eschar 45.07%. Other less common

symptoms were rash, edema, lymphadenopathy, jaundice and skin

hemorrhage.

3.1.7. Subclinical characteristics of patients infected with Rickettsiaceae

3.1.3.1. Changes in blood count indicators

Table 3.4. Changes in blood count indicators

Number of
Complete blood count (CBC) patients ate
(n=142) %
Hb >120 83
8,45
Hemoglobi 120> Hb 52
n (g/l) >90 6,62
90 > Hb > 7
60 ,93
BC>10 46
2,40
Leukocyte 10>BC> 85
s (G/l) 4 9,86
BC<4 11
74
TC>150 47
3,10
150> TC 26
Platelet 2100 8,31
(G 100> TC 45
>50 1,69
TC<50 24
6,90

Of the studied patients, 36.62% had mild anemia (90 < Hb <120 g/l);
32.40% had leukemia (> 10 G/L) and 66.90% had thrombocytopenia <150
Gll), including 16.90% with severe thrombocytopenia (<50 G/l).



3.1.3.2. Changes in blood coagulation tests

Table 3.5. Changes in blood coagulation tests

. Number of patients R
Blood coagulation test (n=116) ate %
PT <70 (%) 36 3
1,03
Fibrinogen < 2.5 (g/1) 41 3
534
APTT > 40 (s) 57 4
9,14
INR>15 4 3
45
D-Dimer > 500 pg/L, 39 9
(n=41) 5,12

The coagulation disorders seen in patients were as follows: decreased
prothrombin rate < 70% (31.03%); decreased fibrinogen < 2.5 g/l
(35.34%); and APTT lasting more than 40 seconds (49.14%). Of these,
only 3.45% of patients had severe coagulation disorders with INR > 1.5.

3.1.3.3. Changes in blood biochemistry in patients with rickettsial

infection
Table 3.6. Changes in liver function indicators
Liver function Number of Rate
indicators otal patients %
AST > 40 UI/L 134 94,37
42
ALT >40 UI/L 127 89,44
42
Albumin < 35 (g/L) 69 63,30
09




Bilirubin TP > 36 38,30
17(umol/1) 4

The liver dysfunctions seen in patients with rickettsial infection are
elevated liver enzymes AST >40 UI/L (94.37%) and ALT >40 Ul/I
(89.44%); hypoalbuminemia <35 g/l (63.30%); and increased total
bilirubin > 17 pmol/l (38.30%).

Table 3.7. Renal dysfunction, electrolytes and inflammatory factors

The test T Number of Rat
indicators otal patients e%
Urea > 7.5 mmol/l 1 32 22,5
42 4
Creatinine > 120 1 20 14,0
umol/L 42 8
Na* < 135 mmol/L 1 108 76,0
42 6
K* <3.5 mmol/L 1 53 37,3
42 2
CRP > 12 mg/dl 1 122 92,4
32 2
PCT > 0.05 ng/ml 1 117 96,6
21 9

Most patients had increased inflammatory factors such as CRP (92.42%)
and procalcitonin (96.69%). The rates of renal failure, hyponatremia and
hypokaliemia were 14.08%, 76.06% and 37.32%, respectively.

3.1.4.2. Complications in patients with rickettsial infection

Table 3.8. Complications in patients with rickettsial infection




o Number of patients Ra
Complications
te %

Hypotension 50 35,
21

Pneumonia 48 33,
80

Renal failure 20 14,
08

Hepatic dysfunction 19 13,
38

Central nervous system disorders 15 10,
56

Gastrointestinal bleeding 4 2,8
2

Multiple organ failure 37 26,
06

Complications encountered in patients with rickettsial infection were
hypotension  (35.21%), pneumonia (33.80%), liver
(13.38%), central nervous disorder (10.56%), renal failure (9.15%) and
gastrointestinal bleeding (2.82%). Multi organ failure was seen in

26.06% of patients.

dysfunction

3.2. Identifying the species and the genotype of Rickettsiaceae causing

disease

3.2.1. Rickettsiaceae pathogenic species




90,85% - \9,,1 5%

B O. tsutsugamushi OR. typhi
Chart 3.1. Rickettsiaceae pathogenic species
During the study, we identified two species of Rickettsiaceae: O.
tsutsugamushi (90.85%) and Rickettsia typhi (9.15%).
3.2.2. The genotypes of Orientia tsutsugamushi

46.30% ¥ Karp group

29.63% m Kato group

Chart 3.2. Genotypes of O. tsutsugamushi
The study identified three genotypes of O. tsutsugamushi: Karp
(46.30%), Kato (29.63%) and Gilliam (24.07%).

3.2.3. Phylogenetic analysis of strains of Orientia tsutsugamushi

3.1.3.1. O. tsutsugamusshi phylogenetic tree, based on the gene

sequence
of 56 kDa TSA protein
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@
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Phylogenetic tree of O. tsutsugamushi 56 kDa TAS gene showed that all

sequel

nces found in our study were formed from the three main branches

associated with genotype 3, which are Karp, Kato and Gilliam.

3.2.4.2. Clinical and subclinical characteristics according to the

etiology

3.1.8.

When comparing clinical characteristics between scrub typhus
patients and murine typhus patients, eschar and lymphadenopathy
are not seen in murine typhus patients. Scrub typhus patients have
more complications than murine typhus patients.

When comparing the clinical characteristics of Karp, Kato and
Gilliam genotypes of O. tsutsugamushi, the disease caused by the
Karp genotype was more complicated than those of the Gilliam and
Kato genotypes.

Treatment results

Mortality rate: the death rate of the general is 6.34% (all scrub
typhus patients). Mortality was higher in patients with
complications, with multiple organ failure and with APCHE Il > 10
points.

The average time of defervescence is 4.19 + 2.43 days (from 1 to 18
days), of which 51.41% of patients cut fever more than 72 hours
after treatment.

Patients treated with doxycyclin had a shorter defervescence time
and shorter hospital stay than those treated with azithromycin.

3.2. Prognosis factors of severe disease with multiple organ failure

Tab

le 3.9. Univariate analysis of factors associated with multiple organ

failure
MO Non -
Characteri DS MODs pl OR (95%
stics (n=37) (n= * Cl)
n 105)
(%) n (%)
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Age > 65 11 14 2,75 (1,12
(29,73) (13,33) 0,05 -6,78)
Fever > 10 19 37 1,94 (0,91
days (51,35) (35,24) 0,05 —4,14)
Skin 8 7 < 3,86 (1,29 -
hemorrhage (21,62) (6,67) 0,05 11,55)
Edema 20 14 < 7,65 (3,25 -
(54,05) (13,33) 0,001 18,02)
gSOFA>2 14 10 < 5,78 (2,28 -
(37,84) (9,52) 0,001 14,67)
APACHE 19 19 < 4,78 (2,12 -
11>10 (51,35) (18,10) 0,001 10,78)
Platelet < 16 8 < 9,24 (3,50 -
50 G/L (43,24) (7,62) | 0,001 24,39)
PCT > 05 29 61 < 3,24 (1,41
ng/mL (78,38) (58,10) 0,05 -7,41)
Karp B/15 (60,00) |16/39 (41,03 > 2,16 (0,64 —
genotype 0,05 7,26)

* Univariate logistic regression analysis

Univariate analysis showed that factors such as age > 65, skin

hemorrhage, peripheral edema, gSOFA score > 2 and APACHE Il > 10,

platelets < 50 G/L and PCT > 0.5 ng/mL are associated with multiple

organ failure in patients with rickettsial infection.




Table 3.10. Multivariate analysis of risk factors for multiple organ failure

Characteristics p~ OR 9%
Cl

Age > 65 > 0,05 0,44 0,08-
2,52

Skin hemorrhage > 0,05 3,03 0,30-
30,53

Edema > 0,05 0,84 0,15—
4,77

Platelet < 50 G/L <0,05 4,16 1,21
14,37

PCT > 2 ng/mL > 0,05 1,04 0,37—
2,91

qSOFA > 2 points <0,05 1,99 1,25-
2,62

APACHE Il > 10 <0,05 10,27 1,51-
points 69,79

* Multivariate logistic regression analysis

Multivariate logistic regression analysis showed that platelets < 50 G/I,
gqSOFA > 2 points and APACHE 1l > 10 points are independent factors

associated with multiple organ failure (p < 0.05).

3.3.3. Predictive factors for mortality in patients with rickettsial

infection

Table 3.11. Univariate analysis, factors related to mortality




Ali D
ve eath

Characteristics (= ( P OR (95%

133) n=9) | * cI)
n n
(%) (%)

Age > 65 24 1 > 0,56 (0,07—
(18,05) (11,11) | 0,05 4,76)

Fever > 10 days 52 4 > 1,25 (0,32—
(39,10) | (44,44) | 0,05 4,86)

Edema 28 6 < 7,50 (1,76—
(21,05) | (66,67) | 0,05 31,89)

Skin hemorrhage 11 4 < 8,87 (2,08-
8,27) (44,44) | 0,05 37,92)

Thrombocytopenia 20 4 < 4,52 (1,12—
(<50 G/L) (15,04) | (44,44) | 0,05 18,29)

Altered sensorium (GC{ 10 5 < 15,38 (3,56
<13) (7,52) (55,56) | 0,05 66,49)

Pneumonia 41 7 < 7,85 (1,56—
(30,83) | (77,78) | 0,05 39,45)

Hypotension 46 4 > 1,51 (0,39—
(34,59) | (44,44) | 0,05 5,91)

Hepatic dysfunction 16 3 > 3,66 (0,83—
(12,03) |(3333) | 0,05 16,08)

Renal failure 16 4 < 5,70 (1,39—
(12,31) (44,44) | 0,05 23,47)




Multiple organ failure 29 8 < 28,69 (3,45—
(21,81) |(88,89) | 0,05 238,8)
qSOFA > 2 points 15 6 < 15,73 (3,56
(11,28) | (66,67) | 0,05 69,56)
APACHE 1I > 10 32 6 < 6,31 (1,49—
points (24,06) | (66,67) | 0,05 26,69)

* Univariate logistic regression analysis

Univariate logistic regression analysis showed that peripheral edema,
skin hemorrhage, platelets < 50 G/I, altered sensorium (GCS < 13),
pneumonia, renal failure, multiple organ failure, gSOFA > 2 points and
APACHE 11 > 10 are prognostic factors of mortality in patients.

Table 3.12. Multivariate analysis of prognostic factors for mortality in

patients
p~ OR 95%
Characteristics
Cl
Thrombocytopenia <50 > 0, 0,17-
G/L 0,05 92 5,08
Pneumonia > 0, 0,12—
0,05 97 8,16
Multiple organ failure < 18 1,57-
0,05 ,92 228,61
qSOFA > 2 points < 5, 1,05—
0,05 63 30,25
APACHE II > 10 points > 2, 0,41-
0,05 18 11,45




™ Multivariate logistic regression analysis

Multivariate logistic regression analysis showed that gSOFA score > 2
points and multiple organ failure were independent prognostic factors of
death in patients with rickettsial infection, (p < 0.05).

Chapter 4. DISCUSSIONS
4.1. Clinical and subclinical characteristics of patients with rickettsial
infection
4.1.1. Clinical epidemiological characteristics of patients

- Age and gender characteristics. The proportion of male and
female patients infected with Rickettsiaceae in our study was similar,
respectively 49.30% and 50.07%. This rate is similar to the research
results of the author Pham Thanh Thuy (male 50.6% and female
49.4%). In our opinion, the proportion of men and women reflects
differences in exposure factors as well as the patient population treated
at the research facility. Patients infected with Rickettsiaceae in the
study were of all ages: the median was 50 years old, and the majority
were 31-60 years old (65.49%), which is the main working age range.
However, the elderly (> 60 years old) also contracted the disease with
the rate of 24.94%. As such, people of all ages are at risk of being
infected with Rickettsiaceae; however, people of working age have a
higher incidence because of the risk of exposure to germs during the
working process.

- Distribution of patients by occupation and residence. The majority of
patients in the study live in rural areas (71.13%); the remainder live in
urban areas (28.87%). While patients living in rural areas are mainly
working in agriculture (60.40%), ffor patients living in urban areas the
largest group was the self-employed (31.71%). In addition, 16.90% are
retired or work as housewives, while students and other occupations make
up }a smaller proportion of urban patients.|Our findings are similar to those
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- Geographical distribution. Patients infected with Rickettsiaceae
in the study reside in 24 provinces/cities of the North and North
Central region. In particular, the largest group is in Hanoi (34.51%)
and neighboring provinces such as Phu Tho (8.45%), Hung Yen
(7.00%), Nghe An (7.00%), Ha Nam (4.23%) and Nam Dinh (4.23%).
The low number of patients from the neighboring provinces can be
explained by the fact that Central Hospital located in Hanoi, which
provides treatment for these patients, only refers a small number of
severely ill patients from the provinces to the National Hospital for
Tropical Diseases for treatment.

- Distribution of patients by time of year. Rickettsiaceae infected
patients are hospitalized throughout the year, but May to October
accounted for 71.13% of patients; the highest proportion was in June
(20.42%). This is the time when the North has high rainfall, temperature
and humidity, which are favorable conditions for the vectors to spread.
According to studies, the prevalence of Rickettsiaceae is closely related
to the active season nature of the vector.

4.1.2. Clinical characteristics of patients infected with
Rickettsiaceae
4.1.2.1. Characteristics and nature of fever onset in patients

According to the medical literature, fever is the first manifestation
in patients infected with Rickettsiaceae. Fever characteristics of
patients infected with Rickettsiaceae in our study were mostly sudden
onset (69.01%), continuous fever (59.86%) or oscillation (40.14%),
and often hot fever (75.35%), rarely chills (24.65%). At the time of
admission, patients often had mild fever (56.34%) or moderate
(28.87%), rarely high fever (14.79%) (Table 3.2). The characteristics
and nature of fever in our patients are similar to those of Nguyen
Trong Chinh, who found that 70.7% of patients had sudden onset of
fever and 73.1% had continuous fever; and Pham Thi Thanh Thuy,
who found that 64.9% had sudden onset of fever and 91.6% had
continuous fever. Thus, the onset and fever characteristics of patients
infected with Rickettsiaceae as above can help physicians guide the
differential diagnosis of fever from other etiologies.

4.1.2.2. Symptoms of patients infected with Rickettsiaceae

Besides fever manifestations, other functional symptoms
encountered in our study were headache (90.14%) and myalgia
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(73.94%), and other less common symptoms were cough (45, 07%),
nausea (30.28%), vomiting (21.83%), diarrhea (21.13%), sore throat
(15.49%), abdominal pain (14.08%) and shortness of breath (12.68%)
(Table 3.1). The prevalence of headache and myalgia in our study is
similar to that of other studies: Pham Thi Thanh Thuy found 81.2%
had headache and 67.7% myalgia; Nguyen Trong Chinh found 100%
had headache and 78.4% myalgia; Hamaguchi found that 69.6% had
headache and 73.4% had myalgia. Thus, our research results once
again confirm the prevalence of these functional symptoms in
patients with rickettsial infection.

3.1.2.3. Manifestations of rickettsial infection in skin of
patients

Congestive skin and congestive conjuctiva are common
manifestations of rickettsial infection, suggestive of diagnostic value.
The prevalence of this symptom in other authors' studies is as
follows: Nguyen Trong Chinh, 92.6%; Le Dang Ha and Cao Van
Vien, 86.2%; Do Van Thanh, 76%; Pham Thanh Thuy, 88.0%. In our
study, congestive skin was found in 80.96% of patients and
congestive conjuctiva in 69.71% of patients (Table 3.3). Congestive
skin and congestive conjuctiva are common symptoms in patients
with rickettsial infection and can be used for clinical diagnosis.

Eschar are a specific sign of fever and are included in most
clinical studies of the disease. The incidence of eschar in patients
infected with Rickettsiaceae in Hamaguchi's study was 27.8% (of
which 62.9% was in patients with fever and 2.9% in patients with rat
fever). The incidence of eschar in our study is 45.07%, of which
96.87% of patients have only one ulcer and only two patients have
two ulcers; ulcer size 5-10 mm (53.13%). Eschar are distributed in
many different places on the body with thin skin, often in the private
area, like the abdomen (25.00%), the groin (18.75%), the armpits
(9.39%), the base of the neck and chest area (7.81%); other areas of
the body also experience eschar with a smaller incidence.



The rash is considered by Professor Bui Dai to be one of the three
most common symptoms in patients with fever (eschar, rash and
swollen lymph nodes). In the study, 38.03% of patients had a rash.
The rash appeared during the first week of the disease (31.58%) or
the second week (43.04%); there was no rash in the patient in the
third week of illness. Other authors also encountered rash at various
rates: Bui Dai (72%), Hamaguchi (31.2%), P.T.T. Thuy (34.3%). The
incidence of rash varies, probably due to different strains of
Rickettsiaceae; the duration of illness and the immune status of
patient populations vary between studies. The types of rash
encountered in our study were maculopapular rash (64.81%) or
maculopapular rash(35.19%); locationis-more commonly on-the
whole body (59.26%) or only in the body (24.07%), ﬁnd less
common in the facel and limbs.

4.1.3. Subclinical transformation of patients infected with
Rickettsiaceae

4.1.3.1. Changes in the patient s blood count

Thrombocytopenia is a hematological change in the rickettsial
diseases, which has been reported by many authors: Do Van Thanh
met with thrombocytopenia <100 G/L in 24.3% of patients; Pham
Thi Thanh Thuy found platelets <100 G/I in 28,6%; Hamaguchi
found thrombocytopenia in 45.0%. In our study, decreased platelets
<100 G/L were found in 48.59% of patients; of which platelets <50
G/L accounted for 18.31%. Thrombocytopenia may be caused by
Rickettsiaceae invading and injuring vascular endothelial cells and
increasing platelet consumption; this can even lead to scattered
intravascular coagulation and coagulation disorders. In addition,
thrombocytopenia may be due to excessive phagocytosis or inhibition
of myelogenesis. Our study once again confirms that
thrombocytopenia is a fairly common haematological mutation in
patients with rickettsial infection. Thrombocytopenia in an acute
fever patient in an endemic area may be suggestive of a diagnosis of
Rickettsioses, and need a differential diagnosis from other febrile
thrombotic fevers, such as dengue hemorrhagic fever.

4.1.3.2. Changes in a patient's blood coagulation

About one third of patients in the current study had coagulopathy,
of which 31.03% had prothrombin rate < 70%; 35.09% had decreased
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fibrinogen < 2.5 g/l; 48.96% had APTT lasting for more than 40
seconds, and 95.12% of the patients tested had increased D-Dimer >
500 pg/L (Table 3.5). The phenomenon of coagulation disorder in
febrile fever has also been reported by authors Jim W.T, Thap L.C and
Venkategowda. The authors explained that thrombocytopenia and
coagulation factors are caused by bacteria that damage vascular
endothelial cells, thereby activating the scattered intravascular
coagulation system (DIC), causing increased consumption of factors.
Coagulation reduces fibrinogen and increases breakdown products of
fibrinogen. DIC can cause clogged arteries and reduce the perfusion of
organs leading to multiple organ failure. Therefore, in addition to
assessing the degree of thrombocytopenia, it is necessary to assess the
degree of coagulation disorders in patients in order to detect clinical
complications early.

4.1.3.3. Changes in a patient's blood biochemistry

- Hepatic dysfunction: expressed by biochemical blood tests such
as increased  bilirubin, increased liver enzymes and
hypoalbuminemia. In our study, most patients had elevated liver
enzymes: AST > 40 U/l was encountered at 94.37%, ALT > 40 Ul/I
was encountered at 89.44%; in addition, total bilirubin > 17 pmol/l
was found in 38.03% of patients and decreased serum albumin < 35
g/l in 67.89% (Table 3.6). The reason for the increase in liver
enzymes, according to Bui Dai and Varghese, is the excessive
immune response after bacterial infection that causes liver cell
damage. Thus, an increase in liver enzymes may be a sign of clinical
diagnosis. Increased levels of liver enzymes and bilirubin have also
been reported as prognostic factors for multiple organ failure and
death in patients with rickettsial infection.

- Renal dysfunction. In our study, renal failure (creatinine > 120
umol/l) was encountered in 14.08% of the patients tested (Table 3.7).
According to Bui Dai, the nature of kidney damage in rickettsioses is
capillary inflammation, which leads to interstitial nephritis, renal
tubular degeneration, glomerular anemia and interstitial hemorrhage.
The renal dysfunction in our study reflects the severity of the disease,
helping clinicians guide the diagnosis and treatment.
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- Increased inflammatory factors. Increased CRP and PCT were
found in 92.42% and 96.69% of the patients, respectively, of which
the prevalence of CRP > 30 mg/dl was 82.57% and PCT increase >
0.5 ng/ml was 74.38%. The increase in CRP inflammatory factors
has been reported by some authors: Jim W.T encountered 95% of
patients with an increase in CRP > 8 mg/dl; Mahdi Asmaa Sabr met
100% of patients with CRP. The cause of increased CRP and PCT is
Rickettsiaceae parasites in macrophages and monocytes, stimulating
white blood cells to secrete cytokines (TNFa, IL10, etc.) to attraction
of leukocytes and activate macrophages to kill bacteria. This process
causes vasodilation, edema in inflammatory tissue and increases CRP
and procalcitonin.

— 4.2. ldentifying pathogenic species Rickettsiaceae
4.2.1. Rickettsiaceae pathogenic species in the study

By realtime PCR, we have identified two species of pathogenic
Rickettsiaceae, O. Tsutsugamushi, which causes scrub typhus,
accounting for 90.85%, and R. typhi, which causes murine typhus,
accounting for 9.15% of disease in 142 patients (Figure 3.1). The
proportion of patients infected with Rickettsiaceae in our study is
higher than found by Le Viet Nhiem (in Central, 2017) of 25.4%.
However, it is lower than in Hamaguchi's research with scrub typhus
accounting for 40.9% and murine typhus for 33.3% of patients with
unexplained fever; this difference could be due to the difference in
diagnostic methods used in the studies. Hamaguchi's diagnostic
method was a serological method (IFA), while we and Le Viet
Nhiem used the realtime PCR method to diagnose with sensitivity of
about 70% and 100% specificity. Our research once again reinforces
the epidemiology of Rickettsiaceae diseases in Vietnam: the highest
proportion is scrub typhus, followed by murine typhus and other
Rickettsia can also be encountered at a lower rate.

4.2.2. Genotypes of O.tsutsugamushi causing scrub typhus

Of the 129 samples that tested positive for O. tsutsugamushi, only
54 samples had sufficient DNA concentration to successfully
sequence the 56 kDa TAS gene sequence. From the gene sequencing,
we have identified three genotypes of disease: Karp (46.29%), Kato
(29.63%) and Gilliam (24.07%) (Figure 3.2). The Karp genotype
dominated, in agreement with Veasna Duong in the Central (2011),
Nguyen Le Khanh Hang in the North (2016) and Le Viet Nhiem in



the Central (2017). It plays an extremely important role in causing
scrub typhus in Vietnam.
4.2.3. A phylogenetic tree of O. tsutsugamushi

Using the sequencing results for the 56 kDa TSA specific gene of
O. tsutsugamushi, the similarity of the sequences in the current study
with the sequences discovered and published in the gene bank was
analyzed and used to construct phylogenetic trees (Figure 3.1). This
analysis showed that the detected strains were genetically related to
O. tsutsugamushi, in a study of three genotypes: Karp, Kato and
Gilliam. These strains have a close genetic link to strains that have
been detected and published jn Vietnam as well as in the region.
However, there were differences in the gene sequence, from 0% to
6%, compared to reference strains, showing the diversity in the
genetic structure of O. tsutsugamushi.
— 4.3. Treatment outcomes and prognostic factors
4.3.1. Treatment results

In the study, nine patients died (all were scrub typhus patients),
accounting for 6.34%. Of these, one patient had genotype Karp, two
patients had genotype Kato and six patients had an unknown genotype.
The average duration of defervescence and the rate of fever reduction
within 48 hours after treatment are indicators commonly used by
researchers to evaluate the effectiveness of treatment. The average
duration of defervescence in the study was 4.19 + 2.43 days, of which
20.42% defervescence occurred within 48 hours after treatment. The
average duration of fever reduction was not different between scrub
typhus and murine typhus patients, as well as between the three
genotypes Karp, Kato and Gilliam causing scrub typhus. In our
opinion, the time required to cut the patients' fever depends on the
length of time the patient has had access to specific treatment, the
patient's immune response traits, the incidence of complications and
the response to antibiotic treatment.
4.3.2. Severe prognosis factors

In the study, multiple organ failure was found in 26.06% of
patients, APACHE 11 > 10 was encountered in 26.76% and qSOFA >
2 points was encountered in 14.79%. The analysis showed that the
mortality rate and duration of defervescence, and average hospital
stay in patients with complications of multiple organ failure were
higher than in patients without multiple organ failure, and the

Commented [GB40]: Do you mean O. tsutsugamushi?

{ Commented [d41R40]: no, it means Karp genotype

Commented [GB42]: ok as editea?

 Commented [d43R42]: o«

Commented [GB44]: ok as editea?

"' Commented [d45R44]: o«




difference was statistically significant, with p < 0.05. When
comparing the results of treatment by APACHE I, it was found that
patients with APACHE 11 score > 10 had a higher mortality rate and
longer hospital stay than those with APACHE Il score < 10.
Univariate analysis showed: age > 65, subcutaneous skin hemorrhage,
peripheral edema, qSOFA score > 2, APACHE Il > 10 points,
thrombocytopenia < 50 G/L, increase PCT > 0.5 ng/mL Mere
associated with multiple organ failure] (Table 3.9). When allocating the
above factors into multivariate logistic regression analysis, platelets
decreased < 50 G/I, gSOFA > 2 points and APACHE > 10 points are
factors that are independently associated with multi-organ failure.
(Table 3.10). In particular, gSOFA scores correlated with organ failure
more closely than APACHE 11 scores (with r being 0.62 and 0.43).
4.3.3. The prognostic factors of death in patients with
Rickettsiaceae

When conducting univariate analysis, the incidence of the
following symptoms: peripheral edema, subcutaneous skin
hemorrhage, thrombocytopenia < 50 G/I, altered sensorium (GCS <
13), pneumonia, impairment renal, multiple organ failure, gSOFA
score > 2 and APACHE Il > 10 were higher in patients with mortality
compared to the alive group (p < 0.05) (Table 3.11). When putting
these factors into the multivariate analysis, gSOFA score > 2 and
multiple organ failure (MODS) are independent prognostic factors of
death in patients with rickettsial infection (Table 3.12). Patients with
gqSOFA > 2 points had mortality increased to 5.63 times and in
patients with multi-organ failure, the death rate increased to 18.92
times. Some authors have also studied prognostic factors of mortality
in patients with rickettsial infection: Varghese G.M. shows that
jaundice, vasomotor shock, ARDS pneumonia, respiratory distress
requiring mechanical ventilation and renal failure are factors related
to mortality. According to Silpapojakul, age > 65 and renal failure
are independent prognostic factors of death. Thus, patients admitted
to the hospital with multiple organ failure and/or gSOFA > 2 points
or APACHE 11 > 10 points, advanced age, with complications, should
be monitored and treated as well as given early specific antibiotic
treatment to minimize the risk of death for patients|

CONCLUSION
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1. Clinical and subclinical characteristics of rickettsioses patients

- Patients with rickettsial infection can occur at all ages, the same
in two gender, scattered throughout the year, the peak from May to
October (71.13%), in 24 provinces, most of them worked in
agriculture (50.70%) and living in rural areas (71.13%).

- Clinically, rickettsioses usually manifests with fever, headache,
myalgia, congestive skin, congestive conjunctival, eschar and rash.

- The common subclinical changes in rickettsioses patients are
increase in liver enzymes AST, ALT, and inflammatory factors such
as PCT, CRP, hyponatremia, hypoproteinemia  and
thrombocytopenia.

2. Species of Rickettsiaceae and genotypes causing acute
fever

- The two species of Rickettsiaceae identified in the study were O.
tsutsugamushi (90.85%) and R. typhi (9.15%). Scrub typhus patients
have more complications than murine typhus patients; eschar and
peripheral lymphadenitis are seen only in scrub typhus, not in murine
typhus

- Three genotypes of O. tsutsugamushi were identified: Karp
(46.29%), Kato (29.63%) and Gilliam (24.07%); they are genetically
closely related to the reference strains that have been discovered and
published in Central Vietham and other countries in the
region.Patients with the Karp genotype had complications,
thrombocytopenia, and higher PCT than ones with the Kato and
Gilliam genotypes.

3. Treatment outcome and prognostic factors of severe, fatal
disease

- The average time of fever reduction was 4.19 + 2.43
days; the death rate is 6.34%. Patients treated with
doxycyclin had a shorter cut-off time fever and shorter

hospital time than ones treated with azithromycin.

- Thrombocytopenia < 50 G/I, gSOFA > 2 points and



APACHE Il > 10 points are factors that are independently
associated with multiple organ failure; QSOFA score > 2 and
multiple organ failure are independent prognostic factors of

death in patients with rickettsial diseases.

NEW CONTRIBUTION OF THE THESIS

This is the first study about the clinical and subclinical
characteristics of rickettsioses patients according to species and
genotypes of pathogen by Realtime PCR in Vietnam. The study also
evaluated the treated results of several antibiotic regimens and
identified some risk factors that associated with severe diseases and
death. The research results play an important role in guiding clinical
practice such as diagnosis and treatment of patients with rickettsial
infection in our country.



