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[Abstract] Tsutsugamushi disease is an acute infectious disease caused by Rickettsia. Occasionally it has
been reported in Macau, China. Critical cases are rare. Because the clinical manifestations of tsutsugamushi disease are
non-specific and diverse, if not diagnosed and treated in time, the disease may progress to multiple organ dysfunction
syndrome (MODS), severe acute respiratory distress syndrome (ARDS), and even death. A patient with tsutsugamushi
disease complicated by MODS was admitted to the intensive care unit (ICU) of Kiang Wu Hospital in Macau, China on
September 30, 2021. Combined with the history of outdoor activities (exposure to chigger mite larvae), clinical symptoms
and signs (characteristic eschar of tsutsugamushi disease was found on the abdominal skin), related laboratory examinations
(Weil-Felix test: negative). Diagnosis of tsutsugamushi disease with MODS. After admission, the patient was treated by
anti-infection, correction of coagulation dysfunction, tracheal intubation and mechanical ventilation, noradrenalin to
maintain blood pressure, continuous renal replacement therapy (CRRT), but the condition didn't improve significantly.
We initiated veno-venous ECMO (VV-ECMO), which was initially setted blood flow to 5 L/min (70 mL - kg™ - min™"),
rotate speed to 3 500 rpm, fractional concentration of inspired oxygen (Fi0,) to 1.00. Heparin was used as anticoagulant
and activated coagulation time (ACT) was kept between 180 and 200 seconds. Meanwhile the speed of fluid removal in
CRRT was adjusted. After 9 hours of ECMO support, the oxygenation improved, the blood flow of ECMO was reduced to
about 4 L/min (58 mL * kg™ * min™), rotate speed to 3 000 rpm. The patient's condition improved after 4 days of ECMO
treatment and her ECMO flow rate and FiO, could be decreased gradually. On hospital day 5, ECMO was removed. Eight
days on mechanical ventilation, the patient was successfully weaned and extubated. On day 11 of hospitalization, weaned
the CRRT and turned to intermittent hemodialysis. The patient was transferred out of ICU due to her stable condition on
the 12th day hospitalization. After that, her spontaneous urine output increased gradually. The functions of various organs
returned to normal. After 36 days of hospitalization, she recovered and was discharged.

[Key words] Tsutsugamushi disease; Multiple organ dysfunction syndrome; Acute respiratory distress
syndrome; Extracorporeal membrane oxygenation
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ZME . H T O R T A | R ST I TEREIR , I, FLZ WA 2 A P OCH B, 2021 4F 9 A AR BE EAE
AT B | X | S S A AR, R AR R R 2 A Wi 7 (intensive care unit, ICU) Y36 1 il A MODS



* 1096 -

rhAEfE T A EE S 2022 4F 10 55 34 4555 10 81 Chin Crit Care Med, October 2022, Vol.34, No.10

B ZARIMNENTE A (extracorporeal membrane oxygenation,
ECMO) 657 i, Bl SIF .
1 &BINE

BELNE, 63 4 DR IAEE . PR AR | e AR 10 d,
S5 A7 T 2021 4 9 H 30 HIRAABE. [B& &9 hi
3 WA MR | REREE B B2, 12 W S R AR
R EIF T P BEPIAR B BT SEPGAR + Sehr 4R U ISAYT I
RICHUGE , K 222 B2 36 U MODS, A ICU. A
B Al 38.1 °C, LIS (S 5 L/min) ik 4204
FJE (pulse oxygen saturation, Sp0,)0.88, IflL/% 102/57 mmHg
(1 mmHg=~0.133 kPa), ik 132 ¥ /min ; BEARGE 2, IR 20
e, B R IURBE B % 350, i H B DO SR BSTE IR AL A B F2 5 W 5
L, W AL R R U0 WA T BE b K, S5 L T
KA Py T fih B oAbk L 235, 3 5 200 %8 132 1K /min,
XSt W 952 5 KL, T i) R i 2 1
Lo AR — R 1.5 em [BIE
P, JH 1B A 202, JC fil 8 IR
(B 1A), ABE 24 H S [ ]
o ABEEm =R A R (& 1),
1 40 9 3% (white blood cell count,
WBC) A2 L A5] (neutrophil
percentage, NEU%), Il JR & &
(blood urea nitrogen, BUN), IfLJJLAT
(serum creatinine , SCr) . N2 iR 75 4,
fiff (alanine aminotransferase, ALT).
FRZLZ (total bilirubin, TBil), B
FEMRZE 2 (direct bilirubin, DBil). [
120 21 2 (indirect bilirubin, IBil).

MR SCAG A, BE A AENP I, BE 1L P B I R G2 ) e b
%, IZW 8 R A MODS. ABEJS 45 T 2 P55 2 100 mg [
I (B F 2 9, BRI TG 12 HIE I G 200 P Je g , Wl ) ) 25 T 4RU0R
WETTRE R - flme (030 4.5 o Wik 55 (55 6 h 1 00), S TEHT
i pKIZE M2 (fresh frozen plasma, FFP) 4| IEBEIMINRE, H3
A BE 5 TE e it e W R R T AR TR Al | SRR, 1B 4
TAEREYNOGE A, RIS RS0 . BB R,
WA EIRRAESF . ARE 8 h, BF DR (R &
<05 mL- kg™ - h™), FETEIR YRR T | St T BB R,
FrZE s B 2R IA YT (continuous renal replacement therapy,
CRRT). T IR HL SRS 8m , 2R 55 3 UE B R M
Jili S 5Kk 1697, B RS O L EkE , ABE 20 h, FEAORIE
(positive end-expiratory pressure, PEEP)12 ¢cmH,0 (1 emH,0 =
0.098 kPa), Wz A48 ¢ (fractional concentration of inspired oxygen,

T LA AR — AR 1.5 em [BTE A0, JH B A 0%
IB RS AT X AR, Mo SUIRS W B3 2

1 14163 B LtkEdiea s+ MODS B b= (A) FiZ Zrmt (B) Bl X &

=1 1463 %L MERKSH MODS EEMHREHREIEFR

[% 45 2 Ji (procalcitonin, PCT), AL s A5 ] s AR K s B[] e AR K
N YN
1% 38 W% [ T i (MB isoenzyme of ) B ABE20h ABt 12 d ) ABE  ABE20h ABE 12d
L I LIIRE

creatine kinase, CK-MB). L j@%lﬁ T WBe(xion) 1356 1649 573 || CK-MB(ug/l) 505 649 245
(troponin T, TuT) Ko N AURAK  npyos 0819 0815 0550/ TnT(ug/l) 0089 0075 0015
A4 (N-terminal pro-brain natriuretic RBG(X10%L)  5.08 5.00 3.17 NT-proBNP (ng/L) 1430 914 1020
peptide, NT-proBNP) 7 T} ., 1l Hb (/L) 144 141 91 HEIMYRE

. | HCT(%) 40 33 26 FIB (g/L) 1.09 0.62 3.65
M (platelet count, PLT) W1 pyp o) 29 38 132 PT(s) 160 173 114
BB, BRI R, Bk m < BAND% 0 0.05 0 APTT(s) 53.1 63.9 26.9
MR | BN ARy HFFEODAE D- —FEfE(mgll) >10 10 2
U, o BUN (mmol/L)  23.6 23.0 157 || PCT (ug/L) 3.06 2.34 0.29
75, Ifil ?_‘L—E& (blood laitlc acid, Lac) SCr(umollL) 245 198 206 IS
IKF-TFiG o CT KA /R WU 2 % J% ALT(UL) 151 137 56 pH fi 7.39 7.32 7.34
ISR G . SUIRX L AST (U/L) 205 187 52 Pa0, (mmHg) 58.4 60.5 129
T , NFTVRIEN TBil (umol/L.) ~ 132.8 130.6 308 PaCO, (mmHg) 24.4 23.0 39.4

I 1 5 1) X I :

Bk AT D A DBil (umol/L.)  83.3 79.4 15.7 HCO,™ (mmol/L) 14.6 12.0 20.9
E4h. IBil (umol/.) ~ 49.5 51.2 15.1 Lac (mmol/L) 6.0 5.6 0.5

A B I 1) 5 T A ) IR
o, o B RO IR T4 B
Ho G BE R OMNE B L (
fioh 25 L&y HO) .l RAEAR | ARAE (1
TR ik e 86 AU R B B A 12

WE A it B FE ), 25 A 280 = M 1 mmHg~0.133 kPa

I : MODS b 245 B I RE 2R BT, WBC b FTANIT T4, NEU% b P PRi 4 it i), RBC
LA, Hb S LT, HCT I 40 L 25, PLT M/ IMiIT4L, BAND% g o FrARp:
LA, BUN MR ZER, SCr MILNLEF, ALT N &L E N, AST K& &M 4, TBil
SAURARLTE DBl A EIEARLT R TBil RRHEAHLT 2, CK-MB A LR I ] T8, TnT MAEEHE A T,
NT-proBNP 24 N A INAN KT, FIB yZF4E4E (150, PT S5kl B ], APTT A 3G Ak /5 i
TG A] , PaO, A KIS, PaCO, A Bk il — AT/ &, HCO, NBRIR SR , Lac M IMFLIR ;
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Fi0,) 1.00, Sp0, 0.89 ~ 0.90, 3 ik IfiL % 43 JE (arterial partial
pressure of oxygen, Pa0,)60.5 mmHg, 3} [k il — & ALk 73 &
(arterial partial pressure of carbon dioxide, PaCO,)35.7 mmHg,
SAATER (Pa0,/Fi0,) 60.5 mmHg, 2 /[ B2 S8 e etk
AT 53 1T (acute physiology and chronic health evaluation 1T,
APACHE 11)26 53, MODS #-73 17 73, L HL Ji 7 S /s Rk O
By, AR X 4 s BURg i g 2 (18 10), &
S5%JEw e, [FEE sk - # Ik ECMO(veno-venous ECMO,
VV-ECMO) 32§, WA BEE I it S Lmin(70 mL - kg™ min™),
% 3 500 v/min, FiO, 1.00, T 2R HUHE, 1 0035 Ak BE iy
[8] (activated coagulation time, ACT) 180 ~ 200 s, [A] W} i #%
CRRT FizK . PR 20 5 0 B S e 1 IR 25 17 8, o
FHBET R 2 FR kG (1777 500 mg, Z )5 250 mg, B H 11K,
FE ECMO 33 9 h i S A A e, T ik ECMO I 3 =
4 T/min (58 mL -+ kg™« min™) 7247, %3 3 000 t/min 5 4k£215
J7 4 d, Wl Lt Bl T R ECMO Tttt & FiO,, TFABE 5 d
S ECMO SCiF . FRBEMFIRALECHF 8 d J& , A LT
PR AR 5 ABE 11 d 4% 1F CRRT By R KIlL G Aria
75 ABE 12 d BB IE R E S 10U, Z 53 A FIR &
BTN, 2545 B DI RB I IR , T B 36 d JE B B .
2 3 i

G HUR CPRAMRBEZ I , T2 A S BUR L SE IR
A (LR & B AR J7 14%) 19 35 He )y O T S ey i A e
i A6 HUR AR T R — R MR P A B AT
AR , g JEU AT T g o o7 B0, I 1 e SR A7 DX
IR ZS b T SRR S M 1 JR R B IRIRBE DX 88k (2 k597
AR ), P DK SR . Bl B ILAE RO %A, A0 B
BEREAGE AL R RSSO E S
UL, i PR 2 B A S SR ARG , v A, 5 it 3 R B A
PEHETE K WL O BT e 20055, F1BEAE
RZ BARRr L S R, R AT LAVE IR EREIR R 2, 3
SRR | N B ZE | L | M S PR AP E AR A A
T DI P AL e A0 S RS | TV, AT R 12 A P I R
Gepis NSRS R A b I R AR ATk 30%
B P L 26 B YIRS R ATk 56% A H LA
IR Ry SEREAER , RIAR R A 3 YCis BiRie o B
B o 35 R M DX B L R R iR — 2
BE A B Z X2 R AT G

I AR b AT JH ML 2 A DU S B s W, — RS % 5 T
BRI S E P A P L3 v 25 B AR D7 b iA T 5 A2 T8
FFB OXk Bk & 2B BEFE SN, AT $ 332 e A 41 , 5L S e
WA, (B EPT RIS (indirect fluorescent antibody test,
IFA) JE I R b P2 W5 12, 3 20k b 2 30 vk 52 40
FRRe ST ARSSAN AAS T, B IR SO AR 5 R 17 1L 7 B e 2
RZ LW Z AR EAL T SZ R o IR G2 W B (enzyme
linked immunosorbent assay, ELISA ) £l 25 B35 75 5 AR 14 40
PEEREH (immunoglobulins, IgM Igc), LA 1 R S P AR
. A EEEN (polymerase chain reaction, PCR) TJ 35 Bf

FLHAIS T 0 EL DR v Ml DX A g 2 U B4 B
Bob A X ) S = AR E [ E

A U R BN R B S AR, BEA 20T 4 4 B 1%
T, 2 B R) ST A e L O LR L G G 2 L 4% Lk
i AvE AR % . SUERE , L E 0T & R A I SR A
(acute respiratory distress syndrome, ARDS) &z MODS e
B HRGIEA B B30 o, ARDS J2 38 U B
I RAEZ — X —TR [ 1 I 50 A E %K 459 4~ ICU (1)
3022 B2 ARDS B I HTHEME BRSNS o, T ARDS
RGN 23.4% ,FEBEIRIERA 46.1% JRFEHKEH ARDS /™
FFREE NG N" Keller %52 3@ b # 57 Ay [ SR 4%
TR A 1 /0N AL SRR AR R 2 0 0 R 114 40 7 v T
AR B R 1 DA U Sy BT IALAE , il e 00 2 ) 400 1
FHAMESE S — I RAF 78 3R P R G B 5 ek,
116 FIALE ICU WTESE R H T, 96.6% H BT A 45k
I 1057 58 3k, S PP 7000 1B T B A IR I ML S i R
ARDS SE T~ (8 # (R A AR 4l SR s, J 3 Bl 7 7 ] d /K
il S AL, SR B A R R VR A A 3 88 A0 a2 I RSEIE , [F)
JEPERT A e PSR XT38 HUBEL ARDS B9 &bl
il , E AR5 s, A RO 1 SR R it A B2 4, £ P
J ARAAET, FE0r P 40 A I A S A, 1 — 4
FALIR TS24 R BRI, IR X B 48405 P Bz
RS R 98 A P 28 A L ) 28 22 S S50 A B 4 L ) o e
IR, M/ (50 B PRI 4 | IR 2R e s, A i
s/ NILAS IRRTE e 1 H 40 M AZ 401, Ly A 2 T i P 55 B Xt
P AT R A St g T I PR - Hh B AR SR M A L
T P U T < Bl A R P R AN T e AR e TR

HRAEFIBOE SC, ARDS 2B H B TAREF 7d Wi
B2V R T Pl 3 0 A S IO A i 96 — 7 40 i 5 5 30 2 e
PRI AP N i) 7R S R e e = e (1) R N 24
PRAEHE 50U X 28 B , FLIGHE AR | Il 358 o6 o i 45 35 fie
B AT PEEP=5 emHLO (URTHE T AR 4E PaO,/FiO, L)
300 200 #1100 mmHg 3/~ s 50K ARDS 20 W v E1J%
A RIFGESE T R T & 2 ARDS FOFEIRS IR 36 A0 i
W A5 TN S RREAE | BT 8 K% APACHE T 343 715 , i e
B L IR M PR S 21 ARDS 3% 28 d FET- XU,

ARDS J& MODS [T 240 jiB 47, B L IRYT ARDS J2& B
1A MODS [ EZH 4y, % T 8% ARDS B34, B B AAT
B A TE G SRR , 24035 2E 2R 40 M ol L, AELA LG <ok
i rprn] PR B SR AT S AU 1475 B IR A LA S
Jili454%3 (ventilator-associated lung injury, VALL), —2853F:4)
BLHR S A A VR 2 5 T VALL B i f 0 /)
TR T (<6 ml/kg) Kid Y4 5 K F- (4 PEEP )
JEALFR ARDS FFEA /N8 S RB I LA 5 T
il At 7 ke e L 2 A 461 5 , 3 24 85 /K P19 PEEP AT k2>
Fili P9 4330 L A3 Bh DK SR A, I v ek 20 5 5 T A S A £ il 2
AUE FEAT VALL XU . X T8 ARDS, {84 TR H e
DAL A HILAHGE AT ME LA G S A, H ™ R 4L A
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QRS MERS B DIRERERTIN | S BCPE A IR 7 IR F [ o 3 25
48 h il IR 22 LB R, B HATIREMZ 8 <12 ~ 16 h, )&
Jili 52 3K Fe ECMO i3 L ILAE . 35 B — SR 1Bk (CO,) 22
ECMO AJ 3o Fi2 5 A8 7 9 sl Jok S 20 e LA bk 4] T AR 4
S, [ P ke 8 2L A SRR B SR T8 B SRR R ETIIRG SE
BN F15 Bt . ST S AT me s R fili
I RAE B 2275 18, A B AR IR MO8

FEXT B ARDS 4 ] ECMO ffff 5 b, — 3£ h
o BEAILHE R S-S5 AN AT 4 506 7 7 7™ FE N P IR
v 3l % (conventional ventilatory support versus extracorporeal
membrane oxygenation for severe adult respiratory failure,
CESAR 1A %) 4 A 180 il T Ji i 4 , 45 2R i, ECMO 41
6 A H A A7 HIJC T H AR PR 035 T AE ECMO 41(63% L
47%)" ) 5 53— IR AL SIS 48 A 1R 7 T R R
HZEA R K (extracorpnreal membrane oxygenation for severe
acute respiratory distress syndrome, EOLIA 33{55) 44 A 249 {7
FTHLAIGE S <7 d YT ARDS S, 458 7R, ECMO 2]
60 d 5 FE A H AR ECMO A1 AR 11% (35% L 46%). % 53 5
Tegeitaf 8 X (P>0.05), (ARl WL 2§ 681 ECMO i /7
9 AEAT 3R T R ORI IR 2 d AR08 T Ac)s 6 d
HEAFR (65% 1L 43%)' ™, e t T JE ARDS £ 20 L J0) e
52 ECMO 377 A AR B 38 Rofi e s HANT 94738
1], ECMO Bl F T-IR7 7 AR d HOR HINT il e AHSCHY AT
3 G VI 508 B T ARDS AR, & B ECMO HITHLAR
SRR R BT T Al 7 SR A o SR — BT
BE DL R I 88 ECMO SR T g Ss it AR 77 0
HRWHEAT ECMO 677 144k, ECMO B[R] Fe v/ i it 47
AR PR DU <, AT e IR RE D A BB 00T il i i A )
13, FEPI AT RE T8 AL BB 27 4 AL 7, JE A5 3] 58 700
RB RS . [RIRE, X T BT B S o TR A S8 2
TEA BIHLHGE T A5 TR A RS 85 I PaCo, TH R %F
SRR, W R4 T ECMO JR97 .

UTARSR 35 MU TR AR A T 3 DX A R R 2 BT
B, FOAE U LB g HT N 22 ) S EE R A LG T H.E
R FHERAEAC HIBUARGE AR (ELATS A UK S, S 2%
J& VV-ECMO 3CRf LA iU
FIEEPR ARSI TER £ 5
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