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(P RETHSE —EREREE R, mat 210006 )

[ E]BHM HITHFERCCEERPERE LRERE (NE) BTG XTHR Y BAr S miGiy (EGDT) $ATAITH
JEWIF . Ak WUREREMHR D (ICU) FENERYT I MBEAE IR L 8 #6001, HeBEPLE FRILIEHL A M4, f4l
30f], ZBR2ANNFET R A FE IR TR F 1841, WA 21 e A e . WIAHIARIREGD T T BARIBIAE JRBYT, 46
— A EHLE FHNEZ (CNE4L), BDZWinmNER MR sh 1250, B g EBBENEZ. (DNEH ), JFiRRES TNEO.S
81.0pg/ (kg - min), I3 7] =58 E J5 FR& s it . 2ETR YT AT XS I A R o A8 3 R A7 P 2 102 1508 £ BRI 37 43
411 (APACHE 1) ¥4y, g F M FHINERT & W FH30min, 2h, 6h, 12h, 24hJ5.03 (HR). E¥EhIkIE ( MAP),
FUOEIKE (CVP), MFLERME . Ao Ik m 2R (ScVO, ). [ENf A Wi2H & % 24hkb ik B . 2S5 (AKL),
o7 % 42 B R ACIAYTY (CRRT), AWML F 8454 ME (ARDS), L A 25 Y )5 H BLIALIE T R4 A0 H BN 80 35t
HIBIE R 28d N BET- %k, &8 WA B HE W52 REGDTHFE, MAPFHICVPYEHZ530minfli2hif, DNEZ M B & F
CNE4[MAP: (72.3+55) vs (61.0+6.8) mmHg, (71.9+6.1) vs (66.1+6.2) mmHg; CVP: (10.3+1.9) vs
(85+2.4) mmHg, (105+1.8) vs (8.7+2.2) mmHg; #P <0.05]. MAPFICVPTEAEF] & I, W% RIS
¥ B (P>0.05), HR, IMFLMRME . ScVO 7451 ] M ZER BTG I2¥E XL (P>0.05), 24h%hE i DNEZ 4CNE
/[ (5708 +£934) vs (6352+1208) ml, P<0.05], h A ZY) )5 M E FEA B L, DNEH K CNEL j />
(6vs15, P<0.05), TP EETEHBAKI, N FICRRT, ARDSHIH B 31 5 1Y F & 6 50 % 28d PN 9 HE 2K 5 T
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De-escalation application of norepinephrine in treatment of patients with
septic shock
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[ Abstract] Objective To determine the effects of early de-escalation application of norepinephrine (NE) on the performance of
early goal-directed therapy (EGDT) and its prognosis in the treatment of septic shock patients. Methods A total of 60 patients with
identified septic shock who required NE treatment in our intensive care unit from January 2011 to March 2013 were enrolled in this
study. They were randomly divided into 2 groups, with 30 patients in each group. Ultimately, there were 21 patients in each group
after 18 cases of death or complicated with cardiogenic shock within 24h were excluded. The 2 groups were treated according to the
EGDT target fluid resuscitation. The patients in first group underwent of conventional NE therapy (CNE group), with the dose of NE
increased gradually till hemodynamics were stable. The patients in second group were given de-escalation application of
norepinephrine(DNE group), that was NE at 0.5 or 1pg/(kg - min) firstly till hemodynamic stabilization, and then followed by
de-escalation therapy. All the shock patients were scored using Acute Physiology And Chronic Health EvaluationIl (APACHEII)
scoring system before treatment. The heart rate (HR), mean arterial pressure (MAP), central venous pressure (CVP), blood lactate,
and central venous oxygen saturation (ScVO;) were recorded at the beginning and at 30 min, and 2, 6, 12 and 24h after the treatment
of NE. At the same time, the amount of 24-hour fluid replacement, the incidences of acute kidney injury(AKI) and acute respiratory
distress syndrome(ARDS), continuous renal replacement therapy (CRRT), decrease in blood pressure and stress ulcer after sedative
drugs, and death within 28d were compared between the 2 groups. Results  All patients achieved EGDT targets. MAP [(72.3 + 5.5)
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and (71.9 £ 6.1)mmHg] and CVP [(10.3 + 1.9) and (10.5 + 1.8)mmHg] at 30 min and 2h respectively after treatment in DNE group
were significantly higher than those in CNE group [(61.0 + 6.8) and (66.1 + 6.2)mmHg, (8.5 = 2.4) and (8.7 + 2.2)mmHg, all P < 0.05].
There was no significant difference in MAP and CVP at other time points between 2 groups (P > 0.05). Neither was the HR, blood
lactate, and ScVVO; between the 2 groups at all time points (P > 0.05). The amount of 24-hour fluid replacement was lower in DNE
group than in CNE group [(5708 +934) vs (6352 + 1208)ml, P < 0.05]. There were less patients with lower blood pressure after
sedative drugs in DNE group than in CNE group (6 vs 15, P < 0.05). The incidences of AKI, ARDS, stress ulcer, CRRT, and the
mortality within 28 days had no significant difference between 2 groups (P > 0.05). Conclusion The de-escalation application of
NE is more convenient for EGDT in treatment of septic shock, which does not increase the risk of ischemia in the important organs

and is helpful to control the fluid resuscitation.
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AE B % 25 A 1E( multiple organ dysfunction syndrome,
MODS ) J& 41 B AE W% 5 (intensive care unit,
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i RE SRR HOR U TR R, MREEAE 1Y
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JIPEARGE 1Y 3 2 i DR R A o 5 S il 7
SRANA A AL P H AT Ik E AR T A %
KR H AR S 103477 (early goal-directed therapy,
EGDT ), FEMARE IR ARELESF IR IEH A & H
B B2 (norepinephrine, NE) Bl NE— A 442 ifi
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H Z20134E3 A B st 28 — BEBE ICUR & 601, 4F %
30~85%, FF&MEERAE IR sE 2 Wibnife . B Afl R e B
Al BE Ry + 4 B R OAE N 25 & 1E ( systemic
inflammatory response syndrome, SIRS) FH +
R R (Ui & < 90mmHg, ~F-#1 8k & < 70mmHg
SR MR T > 40mmHg,  SU% T4 1 1F %l
ZR2MhRiERE ); SR G TR ENERYT, %
Bl B AL 7 R0 B ML 23 24 - 5 B AW R R
20 ( conventional norepinephrine, CNEZH ), BlZ T
JnNEZ L ) Sy 2 Aa e s W T 8 B R B 40

( de-escalation application of norepinephrine, DNEZ ),

BIIF 45k 45 7 0.58¢1.0ug/ (kg + min) NE, IfiLif 3h
J12f R E G AW RINER & . AE4300], KBk
24hNFE T, I 7 0 3l ] sl kB4 7R 3% 220
iy &2 ( pulse index continuous cardiac output,
PiICCO HEBR & IO UMK 5 8 37 [ 20 28 5 1 70 % <
0.408 L8 %% < 2.0L/ (min - m?) 113%¥, 2411y
A 200 e A o BB T EE R R R Ak AR B
2 5508 P f B IR 0 PF 4 2 48 ( Acute Physiology And
Chronic Health Evaluation 1, APACHEI ), id%
PIALEF AR . MBI . AICUR APACHE T 343
B RIEGIRAL . ABFFAFH AR 2R, &
BE Be A6 BE 22 L ox b il , A I6 7 FAL RS 3 A8 5 R0
K@ &
1.2 NEERAF*

PIZH R I W M B AR 5, B O R
Bk S . RIEEGDT IR I T AL 5 51/
ANRE 2 R AT SO R R [0 ## KR (central venous
pressure, CVP) ik%|8~12mmHg, i ¥4 3k %
(' mean artery pressure, MAP ) {/5 < 65mmHg], 7
ILFANE. CNEZIA S T Ml EENE, 914657 & 25
7-0.05ug/ (kg - min), ]SS & FE, RIK
0.05~0.1pg/ (kg * min), MAP=65mmHg, A i
., DNEZINE®IA 7] &4 T0.5ug/ (kg + min),
%7 5min ] MAP A fig = 65mmHg, HI ¥ NEH =
1.0pg/ (kg -min ), 25 H B4 £ > 150mmHgEi MAP
>90mmHg, S7BIFFNE, 4:¥k0.1ug/ (kg * min),
£:30minm] 223 FiH0.1ug/ ( kg « min), AR UEIR
45 > 100mmHgE MAP > 65mmHg', Wil B %
95 T N IR T A S FE K BE SR, ok AR i Hs ) 4% il
JELIA B R T 45 T NE 0.1mg T i b BR8T, 3%
IR 45 Ja SRR B, PR S T AR o 2 O
NE. Mg B E Bk o T AR 95, R MA% IR
M CIETER (T 30), ¥RPEEGDTHE mfE H & J5
25, {HDNEZ KRB 5T 4 2 B MAP = 65mmHg &
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CVPisE|12mmHgr Hbx, TR IEILR . IR .
s ik M 4 # A ( central  venous  oxygen
saturation, ScVO,) ZEAk Kz 75wt o j 1o 4 1 2 AN
i, NENJI6h/G, PIAL A NEJRHEE 77 1 75 B bn
B AR TR, BPMAP = 65mmHg, CVP8~12mmHg,
JRE=0.5ml/ (kg - h), ScVO,=70%.,
121 ZEEIRYT LR E BT 2 E N IR EE R H
g B ZE L, WY R Re s Ak, X AT S
2012ARDSHIM & LI 2 P IR B8 255 1E (acute
respiratory distress syndrome, ARDS) H# M F4T
WP S, R A RARE SR, PR IE N K i 453 TR
( arterial partial pressure of oxygen, PaO, ) =
60mmHg® . P B FH LA I RGBT, HAMNRHE
B 51 48 AE B9 e B T ORIG T o 20 al il R
( hematocrit, HCT ) <30%H 25 T4 0 2L 4 LA TT
PIZH R E B4 T AL AT YA 100mg, 3ik/d, % FH3d.
YrE B E SRS mE, ST RGN, W E
7 980 YR €878 A S KA 3 €8 8 A, 2SR U AT
Wln N E TR . G TIESRORIIRYT , RS
B DI RE 259
1.3 BB A%

43 B5E 5% PO 41 8 # F NERT & 24 )5 30min Al
2, 6, 12, 24hf.00% (heart rate, HR). MAP,
CVP. IMFLEME . ScVO,. [A]Hf 4t M4 & 54 24h
MR, R P AT A 2012AKI4E B2 W R I 2
PEV 05 (acute kidney injury, AKI) MO %5 |
T B 2 PR E IR & R 97 ( continuous renal
replacement therapy, CRRT) (1%, N 424
Yy b BT R A R R R AR 25 W s s R T
R =20% A 25U 4i s ).t ILARDSHI %L . B
PR 7 191 80 % 28d A BE T 51 5K
1.4 it FamE

K ISPSS19.048 it #i Kot LI % + v
22 (xxs) FKon, WARYE LB R AT ; W
AR BRI . P < 0.05 8 22 R A7 4t

LTI NN
F RN

2 & R
21 BMABRF—BHERL

A ICUR} APACHE 1T #¥ 43 K Jit % Jek e 355 437 I
T, WALREMEN . 1% . APACHE T T4 Ji k&
SR IR A R 22 R TG R L (P > 0.05 ),
HATAT He
2.2 BANEE &H A MKIE, o UBAE R SCVO, L L

TENLFR2, N FINERT, 4L HHR . MAP, CVP,
MFLER . ScVO, a5 gtit2=E X (P>0.05) .
N FANESS , 4 A 45 ) () i 7L R AN SV O, [H] 22
SIGITE L (P >0.05) . MAPZEFZ530minfi2h
i, DNEZHHH & T CNEZ4H (P<0.05) . CVPYEH
2430minfi12hif, DNEZ BH . % FCNEZ{ (P < 0.05) .
HR. MAPHICVPEH AR} 8] & ., Wil 2R gt
RN (P>0.05) .

23 BMAZBHFARE. FRAEFREHILE

Guit Wi BB 2ah b, R I BRAKI . T
CRRT . L HEZY))G BN TR . ARDS. L i
PR K 28d NFET-BIELY HLAE (23 ) : 2% DNE
HALCNEH W, ZRA%IT¥E L (P<0.05) o )i
FHEAFRZGP) IS T T REAY B, DNEZHECNEZA /L,
ERHFEIFE (P <0.05), MR EEHIAKI
TTECRRT . 454 ARDSHIL A iy M09 1 H B B4k
K28d NI 22 RIS L (P>0.05)

3 W i

¥ T R e W T LU B0 ) 2 B A A R AR L
MR E EENR RIS, R ICUEE I TH I
W2 HAEAFLR) ), AAERMNESEA R, O
e, ANAMAERL S . WHREZ HH R K, i
i I 8 2 A AR A SR B A R R
PEAS T, 51 3 ik ol A i 2% S5 T S50 I 25 o
[Fi) B DRG0 B2 9 ke S feft A0 ) am 45 BE T RGO
HE i 2 T S0, ORI, TR & S 1K
FLo VAYT DGR GBI IR, A RN IR UG B
Idet, 2 T B A I I O A A A, B

Rl MABE-MRBHRRERBERIALR

Table 1 Comparison of general data and primary infection site between two groups (n=21)
Group Gender Age APACHEII Pulmonary Abcda(\)lr?tlnal Wound Other
Male(n)  Female(n) (Years, x£s) score(x+s) infection(n) infectioz(n) infection(n) infection(n)
CNE 13 8 65.3 +8.7 224+56 11 4 3 3
DNE 11 10 63.8 +10.2 21.7+7.1 13 2 4 2

CNE: conventional norepinephrine; DNE: de-escalation application of norepinephrine; APACHEII score: Acute Physiology And Chronic

Health Evaluation II score
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*2 WEBETREESHR, MAP, CVP, M3 EFIScVO,AT tLiE
Table 2 Comparison of HR, MAP, CVP, blood lactic acid, and ScVVO, between two groups at different time points

(n=21, x+s)
Group Time point HR(times/min) MAP(mmHg) CVP(mmHg) Blood lactic acid(mmol/L) ScVO,(%)
CNE Omin 112.5+23.4 49.9+6.1 77+28 7.26+3.15 57.3+4.1
30min 108.2 +21.6 61.0+6.8 85+2.4 7.06 +3.35 60.8+3.7
2h 105.3 +22.2 66.1+6.2 8722 5.57 + 2.53 67.5+29
6h 98.8+20.8 69.9+7.0 9.0+23 419 +1.89 69.5+2.4
12h 91.4+18.3 72.0+6.6 93+26 3.36+1.84 704+2.2
24h 87.5+16.3 73.6+8.1 9.1+29 275+ 1.77 705+2.1
DNE Omin 110.2 +32.1 51.5+6.8 79+31 7.59 +2.94 57.1+3.8
30min 102.5+30.0 72.3+55" 10.3+1.9" 7.15+3.03 61.2+3.4
2h 97.5+27.7 71.9+6.1" 105+18" 5.80 + 2.53 68.6 + 3.0
6h 90.5+22.9 73.5+59 96+2.1 410+1.58 69.9+2.6
12h 85.7 + 20.7 73.5+6.7 95+28 298+1.41 71.0+25
24h 85.5+ 18.4 76.1+8.2 92+28 2.40+1.69 71.2+23

CNE: conventional norepinephrine; DNE: de-escalation application of norepinephrine; HR: heart rate; MAP: mean artery pressure; CVP:
central venous pressure; ScVO,: central venous oxygen saturation. Compared with CNE group, P < 0.05

R3 MABFWNERE. FREMMGER LR

Table 3 Comparison of fluid replacement amount, complications and prognosis between two groups (n=21)
24-hour fluid replacement Lower BP after application of Stress Death within
Group amount(ml) AKI(n)  CRRT(n) sedative drugs(n) ARDS(n) ulcer(n) 28d(n)
CNE 6352 + 1208 9 6 15 15 3 7
DNE 5708 + 934" 10 5 6" 12 4 6

CNE: conventional norepinephrine; DNE: de-escalation application of norepinephrine; AKI: acute kidney injury; CRRT: continuous renal
replacement therapy; BP: blood pressure; ARDS: acute respiratory distress syndrome. Compared with CNE group, ‘P < 0.05
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