FPAEfE F SR BES: 2015 4F 9 H45 27 545 9 18] Chin Crit Care Med, September 2015, Vol.27, No.9

B B o 2R A MR E 2 W R A E
F& OBHZ L % £

[(HE]I BH ST FARBE R (pro-ADM) fEMEEAE IS W (I R ik SRITATHE
PERFSE T, 265 2013 4F 4 J1 58 2014 4F 3 [ LY ERMR 58 K e 22 BHUA 1Y 82 il St . R
i A BT I TR 12 WrbR T R 35 4 O — FROER G H JR  TT 4 B 48 RE S 255 G AIE (SIRS), 25 i) )Rk B i 2H
(YA I SIRS, 57 B ) s M4 e BpRE AR BE , FRKE R — LR o M dEiE A (22 f9) =B e dRfEd] (27 1))
FMeREPER s (8 1)) 3 R, FEFEIRII 24 il FEARKL ZAE AT B . T A DFFERT R T ARG 24 h NEER
Jok I, 2R FH T EBG S 33 W RIS (ELISA) A I pro—ADM FIFEES 2 5L (PCT) 7K, IEHEAT 2t Az 2y S0
TEREIRBLPESY 245 T (APACHE 11) $E43. R Pearson A543 143 HT pro—~ADM 5 PCT. APACHE 11 ¥4
PIAR ST s RS2 R TAREEMZE (ROG) P4 pro—-ADM . PCT X IREESEMIISHIM(E . R WREFIELLIN Y
pro—ADM ., PCT 7KF- 52 APACHE 11 43341 8 155 1 — ek e 4 Ak e X B ( pro-ADM (ng/L) : 66.69 +1.73
I 53.43+42.70. 45.87+1.43 ; PCT (ng/L) : 1 336.49+40.26 It 1 083.09+47.99, 959.04 +37.53 ; APACHE I i
43 (43):14.60+0.81 H 8.10 £ 1.14, 3.00 £ 1.15 ;3 P<0.01), Fifi MEEAERG T, pro—~ADM . PCT 7K3F Kz
APACHE T P48 T, e ae ™ S e s e M IR s 2 ] Lt 48 25 R 3 B 124 5 L pro—ADM (ng/L) :
64.91+2.50. 73.56+2.80. 84.67+4.52 ; PCT (ng/L) : 1 152.65+48.62. 1 233.93+63.06. 1 475.71 +109.93 ;
APACHE T %3 (43) : 12.91£1.15, 1455+ 1.14, 19.37+2.40 ; P<0.05 5§, P<<0.01). Pearson #1573 #r4k
IR pro-ADM 5 PCT £ B EEAX (r=0.473, P=0.006), 5 APACHE [l {F43JRE B ZEAAE (r=0.707,
P=0.008), ROC HiZE/MHT /s : pro- ADM S Wi FEAE ) ROC HIZE F IR (AUC) 2 0.823 (P=0.003 ), #k7
H°4 59.40 ng/L 15}, FEURRE by 80.7% ¢ 5715k 68.0% | BHMETME A 85.2% SAMETME N 60.7% ; PCT () AUC
4 0.653 (P=0.043), BWHE R 1 194.67 ng/L B, BURIE N 68.4% ¢ 50 64.0% FAMETUINAE Hy 81.8% (B
TRIE A 44.7% . UL pro—ADM XFHREEAE MIZWI AL T PCT, 518 13K pro—ADM ZKF-AIE Jy i BEAE £
H RIS ST I ™ R TS TSR b

[XBA) A LRGSR, BEEEE;  AvEeE SIS EFRRAE S REE 175 MREE

The value of pro—adrenomedullin in early diagnosis of sepsis Li Yan, Lu Cailan, Liu Hong, Liu Zheng, Dou Wei.
Department of Emergency, Shanxi Medical University Second Hospital, Taiyuan 030001, Shanxi, China
Corresponding author: Lu Cailan, Email: lucailan88@126.com

[ Abstract] Objective To explore the early diagnostic value of pro—adrenomedullin (pro—ADM) in sepsis.
Methods A prospective study was conducted. Eighty—two patients with acute infection admitted to Department of
Emergency of Shanxi Medical University Second Hospital from April 2013 to March 2014 were enrolled. According to
the diagnostic criteria of sepsis, the patients with acute infection were divided into ordinary infection group [ infection
without systemic inflammatory response syndrome (SIRS), n = 25] and sepsis group (infection combined with SIRS,
n = 57). According to degree of severity of sepsis, the latter group was subdivided into three subgroups: sepsis group
(n =22), severe sepsis group (n = 27) and septic shock group (n = 8). Twenty—four healthy persons were included to
serve as healthy control group. The venous blood from all the research objects in hospital was collected within 24 hours.
The levels of pro—ADM and procalcitonin ( PCT ) were determined by enzyme linked immunosorbent assay ( ELISA),
and acute physiology and chronic health evaluation Il (APACHE 1I ) score was recorded. The relationship between
pro—ADM and PCT and also APACHE 1l score was analyzed with Pearson correlation analysis. The receiver—operating
characteristic curve (ROC) of pro—ADM and PCT were used to evaluate the diagnostic acuity of sepsis. Results  The
plasma levels of pro—ADM, PCT and APACHE I score in sepsis group were significantly higher than those in ordinary
infection group and healthy control group [ pro—ADM (ng/L): 66.69 +1.73 vs. 53.43 £2.70, 45.87 + 1.43; PCT (ng/L):
1 336.494+40.26 vs. 1 083.09 +47.99, 959.04 +37.53; APACHE I score: 14.60+0.81 vs. 8.10+1.14, 3.00+ 1.15,
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all P < 0.01]. With the aggravation of sepsis, the levels of pro~ADM, PCT and APACHE Il score were gradually
increased, and there were significant differences among sepsis, severe sepsis, and septic shock groups [ pro—ADM
(ng/L): 64.91 £2.50, 73.56 +-2.80, 84.67 =4.52; PCT (ng/L): 1 152.65+48.62, 1 233.93 +£63.06, 1 475.71 £109.93;
APACHE I score: 12.91+1.15, 14.55+1.14, 19.37+2.40, P < 0.05 or P < 0.01 ]. Pearson correlation analysis
results showed that the level of pro—-ADM was positively related with PCT (r = 0.473, P = 0.006), and it was
also positively correlated with APACHE 1T score (r = 0.707, P = 0.008). ROC curve analysis showed that area
under the ROC curve (AUC) of pro—ADM for diagnosis of sepsis was 0.823 (P = 0.003). When the cutoff value was
59.40 ng/L, the sensitivity was 80.7%, the specificity was 68.0%, the positive predictive value was 85.2%, and the
negative predictive value was 60.7%. AUC of the PCT for diagnosis of sepsis was 0.653 (P = 0.043). When the cutoff
value was 1 194.67 ng/L, the sensitivity was 68.4%, the specificity was 64.0%, the positive predictive value was 81.8%),
and the negative predictive value was 44.7%. It was proved that the pro—ADM had a higher diagnostic value for sepsis

than PCT. Conclusion

evaluation and prognosis in patients with sepsis .

The plasma levels of pro—ADM can be used as an early indicator in diagnosis and severity
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Sepsis

EBREHERZH 2 000 J7 ~3 000 J7 A\ % A= i

FIE, B0 14 R F RAIET: . | T MEIE R IR
RARICR I R, B H 35 R A BR O T Aty ™ 5[] 31
It LA RS2 W AR 900, A5 R 0 MR e R
S . BRTIREERE IS B2 < e briE” AL
S5 55 A0 1 40 M (WBC). P 40 i He 431) L 44
A 2 R S T S A A i fe TR S ARk,
ABEFE S HTRYTY . AR R I, BT L B
i % (pro—ADM) 7E R F5AE i 51 100 v & 1545
BUEH, B oz e AT i AR
BEIMIK pro—ADM 7K, i — LRV HAE R ERIE 12
W A A (LTI PR 7
1 N&57H%
1.1 ARG 5 B 2 R T RE PR O vk, %
2013 4F 4 H 2 2014 4F 3 H INVH R K225 — 1=
b A FHUA AR = 17 & a5, HE
Er R A7 B P e g s (B /N kg % (GFR) =
60 mL/min ) /0o DI REA 4= i 5 Lo E s AR 0
S B . FRR ARG 82 il g v Bk 43 i, &
PE 39 5 A% 17 ~ 92 % K- 45 (60.5+£20.2) % 5 H
Tl R 42 3], i R 14 5], s B 5
PR 5 I 16 191, Ak e M A 5 2 1), 2otk i R 4k
34 MR A B B B R R R A B RE R
NEEZRAAE (SIRS) 43— B gL 2l (FEAE IR YL 1 T
SIRS, 25 f4i]) e 75 i 4 (&4 & IF SIRS, 57 ).
P I8 2001 4F 32 [ g Bk R IR i 23 / G 5 5 2 2>
(ACCP/SCCM) % T e 1 S b vfie > Jm — 2
SBE IR 3 AL - g A 20 22 5], ™ H e A 20
27 B, e R AR s 4L 8 il 4% 24 1 [v] 3 fgkt B {4
K& VR R Xt A

BN R Vet ¥ (ol 2 el B B R VY Y (g i
Z oAt A i B R A IR
1.2 W AT IERT AR ABEG 24 h PIR4E
3 mL KL, B OB, 70 CORFRAFI
ABE H i s BE AR A A fARAE A0 i PR AR
KIS B DRE R bR, DU R 2R
B2 508 M BRRLIE 7 R4 T (APACHE 1T) 3
gy FHBGER S E W B85 (ELISA) A3 pro—-ADM
FREAE 2 5 (PCT) K-, R & h ik T4y
A BRI F AL B ER R S B BRI T
1.3 Zeilb2# 5 . W SPSS 17.0 3k 14 47 4831
bR, TR OB DL+ AR 2 (Rts) R
N, A AR L BCR FH BRI 2 5 22500, O 2SR
SeAT AR W A I PR AT 4 1R P PR B AT LSD K
5. K H Pearson #H% 43 #1: X} pro-ADM 5 PCT,
APACHE T1VF43 AT AHICHE 530 5 2R FH 321038 TAE
FRAE A2k (ROC) Al pro—ADM . PCT X fife i Y
LW i, P<0.05 WZEFAGHH4E X,
2 &% B
2.1 3 4HENMAE pro-ADM, PCT 7K*F- &% APACHE 1l
RO Hed (3 1) : BRFEAE AL L3 pro-ADM, PCT 7K
V- e APACHE 11343 45— FRE Ik s 21 R i B vk RE2H
R TR (3 P<0.01);— BB pro-ADM |
PCT 7K-F- J2 APACHE 11 3F-43-th B . 2 it B Xof
21 (¥ P<0.05).
2.2 N[F) AR EE R BEE 45 W40 [3] pro—ADM., PCT 7K
V- S APACHE T 345 b (55 2) - Bl 1% ek, ik
BEAE 4% W4 18] pro-ADM |, PCT 7K - K2 APACHE 11
PRI, AL P L 22 e A Gt X
(¥ P<0.05).



FPAEfE F SR BES: 2015 4F 9 H45 27 545 9 18] Chin Crit Care Med, September 2015, Vol.27, No.9

. 741 -

1 R[FIFERE YA S SRR IR 12K pro—ADM .
PCT 7K} APACHE NI 3F43B b4 (x+s)

i %k pro—-ADM PCT APACHE Il

- (f) (ng/L) (ng/L) P53 (43)
TEREXTIRZ 24 4587+1.43  959.04+37.53 3.00+1.15
— YA 25 53.43+2.70° 1083.09+47.99°  8.10+1.14"

MREEREH 57 66.69+1.73™ 1336.49+40.26" 14.60+0.81™
18 16.345 3.639 20.267
P1E < 0.001 0.031 < 0.001

4 pro-ADM AHEIF FARBETE , PCT MFFE5 KR, APACHE 11
Rk A s S e R PE > R GE T 5 S g R L4, “P<
0.05, "P<0.01 ; 5—BHEHL L4, “P<0.01

R 2 AR[RIFERE MRS AL A 1 2% pro—ADM
PCT 7KF- & APACHE 11341 L (v +s)

i %k pro—ADM PCT APACHE TI
- (#)  (ng/L) (ng/L) 5 (43)
JHeREREL 22 64.91+2.50 115265+ 48.62 1291+1.15

FEEMREL 27 73.56+£2.80" 1233.93+ 63.06" 14.55+1.14"
MEFFHEIRTEA] 8 84.67+4.52" 1475.71+109.93™ 19.37 +2.40™
FAiH 6.936 3.627 3.576
P i 0.002 0.033 0.035
1 : pro-ADM SAHI'E FARBENTE , PCT KR53 )5, APACHE 11
A s S MR BRI R G0 115 5 MeREAE 4 LU AL, “P<
0.05 ; 5" KT AL ILEL, "P<0.05

2.3 pro-ADM 5 PCT, APACHE I (A& (1 1):
Pearson H 0 Hrahi B B, pro—ADM 5PpCTEE
FIEAE (r=0.473, P=0.006), 5 APACHE TT3¥43
IR E TEAHSE (r=0.707, P=0.008) .

2.4 pro-ADM. PCT X M 0E ()12 Wrfig 71 (18 2 5
7 3): PCT 19 ROC It & F 1 X (AUC) A 0.653
(P=0.043), pro—ADM [J AUC >/ 0.823 (P=0.003) ;
H pro—ADM AR KRS | BH P S {1 0 B 14
TUNE XS 55 F PCT, 156 B FE 75000 Jie 4 1) B 1 08 T
PCT.

1o r n=82 o
r=0.473 o
100 o P=0.006 S
E 90
E" o 8O 80
= 80F &
= o ooooO >
2w} 08 &
I o2 o o
g °08°%¢c oo
60 [ ° °
2 88% o
50 ¥ 994 ©°
056 00 o
40 1 @ 1 1 )
0 500 1000 1500 2000 2500
PCT (ng/L)

BRI (%)

0 20 40 60 80 100
1= 5 (%)

1 : pro—ADM MHTE [ AREETE , PCT ARG,
ROC J52il 3 TAERRAE 2k

Bl 2 I3 pro-ADM Fl PCT /K5t e e 49
LWy ROC ik

R3SV XEREAE B9 T2 Wi

) e a—
v i
AR AUC IR 0T ) e ) mif (%)
pro—ADM 0.823 59.40 80.7 68.0 85.2 60.7
PCT 0.653 1194.67 68.4 64.0 81.8 447

H: pro-ADM AT E _FEREER K, PCT NIFEE R, AUC I3Z
R TAERRIE I T miAR

3 3 i

1993 4F Kitamura 25 % 91— Fp Ik 2, B
FHRgE R (ADM), B BA T A== EH, A
R IR 000 A5 V5 1 L GRE AR  IRHEE PUB TS
7% 0 R MEEEAE F o ADM KT, BT ADM A= i
Jev R MG A P 3 B3, SRS A ST B Ay — 4 e
W, VTR SE A B, pro—ADM HAT 4K At 2 41
A EL 4 S ADM KR, FLRS I ., Bl 22 e
pro—ADM 1] 1k — BT 4 K6 10 36 b 0 FH T e 2
IS W RGP,

ARHFFTEE R W  MEEERE ALK pro—ADM 7K

1HoF  n=82 o
r =0.707 °
o b P=0.008 o .
5 90+
» o o o go © o ©
S L
= 80 008 08 °
E o, o
L o 8 o
< 8 ) oo o
| oo 8
< 00 ° 8
3 60 °%9 °
08 0080 o o
0F o ° ° o ©
097 0° o
o
40 8 I I I I 1 1
0 5 10 15 20 25 30

APACHEII#ESy (47)

12 pro—ADM W FIRBERTE , PCT HEAS R, APACHE 1T g2 kA Blog S8 P e ITE4r 245 11
B 1 2GR MK pro—~ADM /K5 PCT Fl APACHE T -4 HAH G 2Bt



. 742 -

PP T SR BESE 2015 4E 9 A5 27 545 9 8] Chin Crit Care Med, September 2015, Vol.27, No.9

A P R £ A o o I A B S T s — M
ZH MK pro—ADM 7K~V i 5 - fat R Xk R 21, ) ek
YU R 5 AT pro— ADM 7K S AT LB I ) e 7%
JER & A, ADM I pro—ADM Sz F85 23 3t [H K5 1)
BB TR I 3 T T e AL,
M MERERE A A I, 7E A0 B PN 2R AR A R A T
RN KA A2 23K pro—ADM ; HYK, AT RE
5 pro—ADM £ B JIE R A B DA G

Christ—Crain %m ROBFFE AZE T 101 1] f&5 B
A 160 i) it A5, 38 ik 43 BT 45 48 b T
SIRS JMEEEIE ™ FE R BEAE SRR 5 4 BB
AUC, 25 B 875, pro—ADM X e 255 4 T 1 5
F1 40 LA % -6 (1L-6). APACHE 1 343 K fii fk &
PEA BT 1T (SAPS 1) AR, AHFSESS Al
o, BEJE TS IR, e B AE 45 W7 4H 1 2K pro—ADM 7K
BT, B pro—ADM /K5 MEFEAE AY ™ AR
FEB YA, HEM pro—ADM 7K F-7E 1500 e 20 M 1
By 2 A AR

PCT J& NS5 A HT IR Y 0T, IR 1500 T 14
B ARG, (EL7E B e i PCT SE PR Rk i, J2
JUAE e A N e e M dmak i 1. RS B,
JERe S R T R SRR R AE SR, PCT
e P AN TN SR S I, PCT Xof Jie 74 A 1 25 114 L 30
LW B B U A e 2 B A EAE
R, PCT LES W FAEAEAR 2 A, Abrse
W, CEEAE £ 3 103 POT AP W I i T — e e 4
RN REAH , H KPR i 17 8™ ., 59 S8
SEUS IS POT X MR 28 2 175 7™ T 7 B I
EATHE M R 458 —3. Pearson FHE 531114
pro—ADM 5 PCT £ % 2 IE A1 ¢, 368 pro-ADM 1]
B PCT —#F, 2 T Bk 75 0E 19— PR AR 4F 48 A
ROC £k 7347 7%, PCT 2 Wi Ik FEAE A9 AUC K
0.653, BT E 9 1 194.67 ng/L I}, B E N 68.4%,
5 55 N 64.0% 5 pro—ADM 2 Wi e 75 4E I 9 AUC
M 0.823, #WHE K 59.40 ng/L i, U E K 80.7%,
KRN 68.0%. 7R pro—~ADM X} T jife # 4 i
(AR T HE PCT 2205

APACHE T #4372 H i i FH 55 A 35 3k 1 /s B
KEVEr RGN B T e E RE R 2
RIS VAL , & AT 8 A I8 1 o S0P, o0 E
R BRI T 2 AR . ARSI
ZE IR IR, IML3E pro—ADM B 155 i =5 17 28 8 - 5

APACHE T PPt AR iy, — 3 52 b 25 TEAH DG, Ui
B pro-ADM 1] §E 5 APACHE I 343 — &, 76 7
¥ R o 5 7 AR P R S T A R AR A
{H.

25 I AR R W, MR EEAE S pro—ADM K1
WETE, LSRN E R R IR, Nz
pro—ADM P T4 ADM B finAS s , 46 I 5 4y O fif |
Pt PRILVE N —FoB 1 TS b5 , pro-ADM ] R
FE N MERERE 2 W e 1 ™ E1 R B R TS A
HAT R0 FH R
S E ik

(1] m, s, 5 R, % . 2012 ERR T GEIE Mtk w2
Jrigml ) ], hARfEEDR SR BE 2013, 25 (8) : 501-505.

[2] ZEHom , ZF1ERE | 2003 4F [H PRl 2 SO Tie s Adic 2 T .
| PRI 5 44 952k, 2003, 24 (5) - 257-258.

[3] Kitamura K, Kangawa K, Kawamoto M, et al. Adrenomedullin : a
novel hypotensive peptide isolated from human pheochromocytoma
[ J ]. Biochem Biophys Res Commun, 1993,192 (2) : 553-560.

[4] Morgenthaler NG, Struck J, Christ-Crain M, et al. Pro-atrial
natriuretic peptide is a prognostic marker in sepsis, similar to the
APACHE 1I score : an observational study [J]. Crit Care,2005,
9 (1) :R37-45.

[5] Christ—Crain M, Morgenthaler NG, Struck J, et al. Mid-regional
pro—adrenomedullin as a prognostic marker in sepsis : an
observational study [ J ]. Crit Care,2005,9 (6) : R816-824.

[6] Becker KL, Nylén ES, White JC, et al. Clinical review 167 :
Procalcitonin and the calcitonin gene family of peptides in
inflammation, infection, and sepsis : a journey from calcitonin back
to its precursors [ J ] . J Clin Endocrinol Metab,2004,89 (4) :
1512-1525.

(7] BREMEHT, THG L, GURE, 45 | 0 L R0 2 1 o e fE 6
SMEFHRREMIRTES L) ). PR TR SRR, 2008,20 (8) :
452-455.

(8] ZEpl, 238 01, 55 | 5 IR e 105 2% S A8 1 RH ZE MM e
At 0 A T Al R AL D DL I PR R AR, 2012,29
(8):543-545.

(9] XUBEMH, B, BRELE 45 | P52 g8 Sk DXCIRA M 26
259 Meta P70 1 1. IR NFHARE ,2012,29 (11) £ 756-759.

[10] B Ju, T, SR PRI, 45 | IILTA R 515 2% TGS XU o s L A
WG ELT ], P EZEA IR, 2012,28 (2) : 149-152.

[10] M, Oh SR, B8, 45 . TR R A Be 00 iR 38 0F R M B A
O e g AL ] b E R P R A5 A 2 oRA L 2011, 18 (6)
353-355.

[12] XUEESE, XUEERE, 578 | R R X 2SI 8 5 H 2
WAL ) ] hAEfE T 2oRZE 2, 2012, 24 (5) : 298-301.

[13] BT, 228 . AW bn & W A G R 202 M AE AR i iR 7
AEEF SN EL) . AR fE E 2R B2, 2014,26 (3) -
153-158.

[14] Giamarellos—Bourboulis EJ, Giannopoulou P, Grecka P, et al.
Should procalcitonin be introduced in the diagnostic criteria for
the systemic inflammatory response syndrome and sepsis? [ J].
J Crit Care,2004,19 (3) : 152-157.

[15] ®3Ce, BEE, WL, 55 | WREEIE TS 52 IR R 40 Je 3
EPPAGLT ], hE PR Ss A SRR, 2015,22 (2) ¢ 118-123.

[16] Oh TE, Hutchinson R, Short S, et al. Verification of the Acute
Physiology and Chronic Health Evaluation scoring system in a Hong
Kong intensive care unit [J]. Crit Care Med, 1993,21 (5) : 698—
705.

(ke B 4= 2015-05-20)

(AR - DRfe e )



