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Application value of mid-regional proadrenomedullin in guiding antimicrobial
therapy in ICU patients with sepsis”
XU Yongfu ,RUAN Huihui® ,KONG Minghao ,WANG Jianzhong
(Department of Emergency , Tenth People’s Hospital of Tongji University ,Shanghai 200072 ,China)

Abstract: Objective To explore the effect of antimicrobial therapy on patients with sepsis in the intensive
care unit (ICU) based on the level of mid-regional proadrenomedullin(MR-proADM) as a guide. Methods A
prospective randomized controlled study was designed,80 sepsis patients admitted to the hospital’s ICU from
January 2018 to May 2019 were selected as the research objects,and the patients were divided into a control
group and an observation group by a random number method,with 40 cases in each group. The control group
received routine antibiotic treatment, the observation group received antibiotic treatment guided by MR-
proADM and the therapeutic effects of the two groups were observed and compared. Results The total effec-
tive rate was 89.19% in the observation group and 86. 84% in the control group,the difference between the
two groups was not statistically significant (P>>0. 05). The ICU hospitalization time in the observation group
was (13.32742.11)d,which was significantly shorter than (14. 71£2. 49)d in the control group, the difference
was statistically significant (P <C0. 05). The use time of antibiotics in the observation group was (11. 42 =%
1. 78)d.which was lower than (13.23+2.61)d in the control group.the difference was statistically significant
(P<C0.05). The incidence of adverse reactions in the observation group (5.00%) was significantly lower than
that in the control group (22.50%),the difference was statistically significant (P <C0. 05). Conclusion The
antimicrobial therapy of patients with sepsis under the guidance of MR-proADM can shorten the hospitaliza-
tion time of ICU,the time of antibiotic use,reduce the incidence of adverse reactions of antibiotics.

Key words: mid-regional proadrenomedullin; sepsis; antimicrobial therapy

Jie B 2 WL AR X e S R R PR T R RR T S RERRA . R R E A AR R T e

x EEIB:.EHZRAAR¥ILETHGI671938),
EEE AR B FREN, FENF LS MEMEE T ENTE. & BEEE.Email.442380040@qq. com,
A AR K BOFERE  FLAR B, A5, B 1 IR T 3 AT R R B TS T TCU W35 0E 85 LB 25 W 3a )7 W A (B LT . I B A 46 I 2
F275,2020.41(23) :2817-2820.



e 2818 - E I EF & 2020 £ 12 A% 41 %% 233  Int ] Lab Med,December 2020, Vol. 41,No. 23

FE B R R B4 LT I B 25 W i B
JiE IR T 10 EE L A G A Bl 2 A BRI A8 R T R 24 W e
S W) o i 9 ) SR B PR 2R ] 4 e I IR [ R B
25y I A] 0 HOR BRI R K 3
SR R NN A A= DA S S AN ELE /R
s LR FR AR BAR A H— e B A RS R 5 &
T PEAT A7 A A 22 AN 000 L T LI A S e 25 0 T 1 24
YIRIT bR B A I8 B A . H R R BE R R
B4 BE K (MR-proADM) J2: MBI 4% J5 AT 14K 43 T
EABERKE R A48 NEIERR A A B g R LA
B T e 5 E AR 92 e (HL R 56 T e B
W23 YIR YT I8 S AE B D ARG LA AR AR
Bt T W 4 5 (ICUD ) 2612 Wy Jie 53 9 1) J8 3 A Sl
FERT G 3 ki R R N MR-proADM 7K F- i) 4%
b 31 MR-proADM 748 5 M50 R4 B 25 iR
I7 B I RN B 75 8 I IR TR YT $ AR 45 .

1 BEME5RHE

1.1 — sk BEEUAR: ICU 2018 4F 1 H & 2019
AE 5 H IR Y Ik R AL 80 I M BF ST N 4, R
Bl LK 7 3 15 00 S Xk BB 4L UL S 4 R 41, 43 4 40 9],
WA EHE MR LR ER LS I8 X (P>
0.05), AT Al bu Pk, L3 1. AW AbRUE. (1) & ¥ #%
% CT Mg Fr 9250 = ke A5 5 5 (2O W /& 2016 4F 25 [H &
it 5 27 25 (SCCM) 5 BR M 34 P 24 25 (ESICMD Bt &
RATHIMERRAE 3. 0 2 WibnifiE 5 (3) FUAL A= A7 I ] >3 d
H (DFRR>18 % H<CT75 % ; (5) A X AW WA
A, HESMItEZAME R E . HERRfaiE:. (D E
PR B SR — SO R QR AR &5 (2) 5
PERIRE s (3D 3T W B2 2 S g MR FIR I & (DL H
FREE OEMEEDREREE. AMRMFEE
SEARBLAEARE, OF & I Be 0 B By S L vE SL it T A
TR IT RIS 5 35 345 52 46 5 B R @ 1 015 TRl 3.

1.2 5k ABEJE T RE AL 8 35 AR 4l I R 3 B0 A2 AR
SIS IR N N S Nl VA g = N 22
SRR A 25 R e HR BT A 245 W N R A B o 2 P 0
A5 R 255, Gl R B0 T Freif T
10~14 d, W4 W FE MR-proADM 48 & T 4 Tt
W56 97 - ABEJa & H 2 MR-proADM 7K -, 4l
HOH W R IE KM 4 mL, PL 3 000 r/min &0 5
min, E.O0HE R EDTA-K, 48 40 8 1 3% . i
VTS A W B A BRZS ] MR-proADM 5 , 5k
B e 0 B P8 5 HTE K MR-proADM 7K -, 30 min
P G SR i R e A5 R R B IR T T &
(1# MR-proADM /K F/NTF 0.52 nmol/L, M| 75 =
ERE Y. (2)# MR-proADM /K 7E 0. 52
nmol/L J DL b AHAT T Rk e, W) mT $42 B8 A7 5 58
¥ W 25 . (3) % MR-proADM 7K % 7E 0. 52
nmol/L KL b, H#F8E T &, W7 38 465 5 A 1 Bt
259,

L3 WERAR PR R )T SRR A iR &
UFBE RSEIRIT RIET RIT BA MR =L QR A+
RO /) CRONE— IR J7 80 1 X100 %45 1CU i
Wt INF 18] B2 470 T 25 1 o0 T I 18] 5 A BRCRE & AR 1 O - 24
Yotk B % B EEE IR B OO I

*1 MABRE-—RAMLLE

WL Xof 2

o (n=10) P
AR ts, 8 48.787.17  49.5248.20  0.430 0.669
I (% 38/ 4] 22(55.00)/ 23(57.50)/ 0051 0,822
18(45. 00) 17(42. 50)

45 5 (5 ,ng/mL) 1.3520. 27 1.41£0.33  0.890 0.376
APACHE[RTA (45,4 10.59E2.17  10.4742.42  0.234 0.816
SRR (V)] 0.593  0.270

HEREMT A 16(40. 00) 17(42. 50)

HAEEIR S 9(22. 50) 7(17.50)

PSR ETERES 4(10. 00) 5(12.50)

MATEIETT 4(10. 00) 5(12.50)

RIEPENE IR 5 3(7.50) 3(7.50)

JHF e e 4(10. 00) 3(7.50)
Fe e (V0] 0.451 0,387

Jiti 5 S T AT A 15(37.50) 14(35. 00)

A AR 12(30. 00) 15(37.50)

HAtw 13(32. 50) 11(27.50)

I APACHE [T 343 g 2tk AR BURME P 4 HROIR BE T3 53

1.4 Ziitephbs SR SPSS24. 0 #E47 804 4 it 43
B T EORORE DU R R R AL ) HE B R X7 K 5
TR L T £ s R, 4LIA] F 3R FH A ST FEA ¢ £
55 R0 K 1 B3 BB o= 0. 05, P<C0. 05 F/R 2
A G E L,
2 % ®
2.1 MALBERIT SABCELE WEABREIRT
SRR N 89, 19% (33/37) X AR YT A5 SR Ky
86.84%0(33/38) , 4 HL ik 22 R LG it 7 XL (P >
0.05), W2,

®2 THBEBFERLERDN(%)]

2151 n by ik IR ilam
WL 40 12(30.00) 21(52. 50) 3(7.50) 4(10. 00)
YRl 40 11(27.50) 22(55. 50) 2(5.00) 5(12. 50)
X 0. 061 0. 050 0.213 0.125
P 0. 805 0. 823 0. 644 0.723

2.2 WL ICU A3 B i ) L Bt o4 25 9 4 FH B[] L
BOMERABH ICU fEBeRf a1 [(13.324+2. 11)dJJ
TR (14, 7142, 49 d], W 4H L3822 7 B Go it
RSP <C0. 05); W22 41 (8 & P vl 25 4 1 i i)



E R In E ¥ 42 % 2020 45 12 A % 41 %% 23 # Int ] Lab Med,December 2020, Vol. 41,No. 23 e 2819 -

(11,4241, 78) d MEFXF I 4L [ (13, 23+2.61)d].
HHBEZERA G FE X (P<0.05), Wk 3,
%£3 WHEEEICUGKRME.AEGYER
i ) b 3 (7 £ 5, d)

20 5 n ICU fi: e i [i1] HL T 245 0 0 1 e )
W 5% 4 40 13.32+2.11 11.42+1.78
Xf B2 40 14.7142.49 13.23+2.61

¢ 2.712 3. 600

P 0.008 0.001

2.3 WAEHEARRRMKEAERLE WRAEEE
A R R 1 B 25 R 1 L B R 1 B R
PE LB, IR 5 ], R R &R R 22,500
WS KA RF R 1 ), D R i 1, AN RO &
AN 5.00% . WA BE AR KN & AEREA, 2
SRS FE L (P<C0.05),
3 i+ it

JHe T AE S A2 M ICU g FEIE TR N 2z — =
EHREARBEAFRSBAEISWRTERHAETF
TuiH IR 2 4F o [ B I 2F R — B 80N T Rk %
fEiz a7 L N B 20 W N A ) B AT R
it o AELAS 45 B 3t A FH 470 A1 24 00 34 0 4 188 o 240 1 T 25 S
YA BRI R L A Ak — A i AR O RE
B M UE L 5 2 A S B I 2 A B A B T
P N 0 B Y BT B 24 W Ak D I RE B AR IR T R
H AT I PR B 25 4 (8 PR D5 000 A7 A AN W 58 3% Ll T e
BEAE AR L DL Sh A AL Ty e = — S AT LUAT 5%
AR B L LI E 8 YU 29 IR IT A SO & .

B L BREE T R R — R SR RN AR g
) DR A A N I S N NN 2 € =R 2
BREFERIN TR A N R A0 M 7= A, ] 5] i g
Pk GEPEWL A R SR S A YK R aE R
BB RS R RS BT T A S
PRSI TR PP A R B LS P R Y 4 A 4
B o XE LLE 33 A5 o G 28 I 2 TR . MR-proADM & M
B R T 2 AR A B A Bl 48 N EIETR Y
F B 2 IR A T AG I, 1T [ 4 S ke L R R R
KN WF5E & B MR-proADM AJ {1 Sy F 310192 W fife
BENE FO 2 Wb i W, HE32 W 22 9001 R S B X4 T %
BEZZIEN I LT v T 5 M R A ) B AR
Y % 5L T AH 6, BT RUAE Sy 40 W e 2 A 1900 A — A 2l ST
FEART . IR FR ) AE I A5 2 e T AT T A o B 2R B
2 G 5T F2 ) MR-proADM X #4416 3£ & 40 1t
R VA IR VE T TR I BGhn TE 41 af A B B
MR-proADM 1] DL B H Ml sz w4 F D) Bk R A it
JREST BRI BRI i 1 50D AT AR N W R 2R
2 ARG A ) — 3B o B2 41t B 2245 18, JF H 5 0 F# 4
A= W AR W B4 ZR GE A HE L RT3 A A ) BT A R

o5 E S A T T Tk SR Y 7 R BRAR A AR 7R W I
% H A L2 W R R i 5 B S R AR e U L O 4R
RIT T BRI P S 5 X SR AR A A b
YK e MR-proADM J& B 47 j e 5577 . MW F
BUAR B W AT PE S R PR U B AR B s A T P
MR-proADM 1 4y iz e 2% ‘B T fiE e 5 i A i i AT
T AT 1 A8 4 $2R EE X MR-proADM . F 15 B
ik 1 BB A 2B 0T TS ) RE S e N B T TR 25 90 L LA
B o g B D RE R A

AN FEEEH WR A T R 0 2% A A B )
[B) BT B 25 9 R B TR) O RN & AR SR RAIG
£ MR-proADM 45 5 T (W30 W 25 W16 97 » v] B fd 45 4
B e I () R B 24 4 A R R T 92 R 24 A
RN RZA 3, T MeREAE 1 B0 B A BR T 240 187,
T % BB A e ] S B R H RO TN R
JT B M B E 5 MR-proADM 7K A0 G PERF 98 £/ 1
A 5T UE I A 3 8 1 SR e B MR-proADM 7K -
TR SRR A I 45 JE Al e X 7 R e T 30k 7
FEPUR Y BN A HE . o T A M
BEAE . A WSS UE PR B RS I R R R SR W L
JER Y I R A B S R DR 3K 156 B AT LA 3 S R ) i S
MR-proADM /K15 S H B 25 W fli FY . h T ik
BEAE MY A1 24 A W br 7 W 1A A D AT RE EL A
A bR RS A R T2 W RE T A Y R
IR MR-proADM /K48 B HU 259 45 25 nl
FEAF A 50 5 AU P 5 00K 5 8 605 28 Dot R LAt 28 ) s 7
PO 2 15 B HORS HE IR YT A il — 20 BT
4 % it

T W B3 0 3 DU 25 iR T A B AR b AR e
MR-proADM 7K-F- 48 340 I8 245 W36 97« 7T 46 4 58 5 41
Bt B[] R T 24 400 fof T BF ) s B IR AN R S g K AR
PP 25 W 1 SE b2 A B (A5 2 — 20 0 5% I A I
IR TAE e,

S % 3k

[1] SINGER M,DEUTSCHMAN C S,SEYMOUR C W, et
al. The third international consensus definitions for sepsis
and septic shock (sepsis-3) [J]. JAMA, 2016, 315(8):
801-810.

[2] CECCONI M,EVANS L,LEVY M,RHODES A. Sepsis
and septic shock[J]. Lancet,2018,392(10141) :75-87.

[3] BOUZA C,LOPEZ-CUADRADO T,SAZPARKINSON
Z,et al. Epidemiology and recent trends of severe sepsis
in Spain:a nationwide population-based analysis (2006 —
201D[J]. BMC Infect Dis,2014,14(1) : 3863

[4] STERLING S A,MILLER W R,PRYOR J,et al. The im-
pact of timing of antibiotics on outcomes in severe sepsis
and septic shock: a systematic review and meta-analysis
[J]. Crit Care Med,2015,43(9) :1907-1915.

[5] PERNER A,GORDON A C,DE BACKER D, et al. Sep-



» 2820 -

[6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

El P i B 22 K 2020 45 12 A % 41 £ % 23 3

Int J Lab Med,December 2020, Vol. 41,No. 23

sis: frontiers in diagnosis, resuscitation and antibiotic
therapy[ ] ]. Intensive Care Med, 2016, 42 (12): 1958-
1969.

HEEHE U2 B Ll & 52 IR Y
o 25 W IR 3 SO 1 T G SRR LT . v A8 25 R R0 I e
#,2017,40(4) :243-257.

ONAL U, VALENZUELA-SANCHEZ F, VANDANA K
E.,et al. Mid-regional pro-adrenomedullin (MR-proADM)
as a biomarker for sepsis and septic shock: narrative re-
view[ ] |. Healthcare (Basel),2018,6(3):110.
DELLINGER R P,LEVY M M.RHODES A, et al. Sur-
viving sepsis campaign; international guidelines for man-
agement of severe sepsis and septic shock,2012[J]. Inten-
sive Care Med,2013,39(2):165-228.

RHODES A,EVANS L. E,ALHAZZANI W et al. Survi-
ving sepsis campaign:international guidelines for manage-
ment of sepsis and septic shock:2016[J]. Crit Care Med,
2017,45(3) :486-552.

KLOMPAS M,CALANDRA T,SINGER M. Antibiotics
for sepsis-finding the equilibrium[]J]. JAMA, 2018, 320
(14) :1433-1434.

LIEW Y X,CHLEBICKI M P,LEE W,et al. Use of pro-
calcitonin (PCT) to guide discontinuation of antibiotic
use in an unspecified sepsis is an antimicrobial steward-
ship program (ASP)[J]. Eur J Clin Microbiol Infect Dis,
2011,30(7) :853-855.

SOLE-RIBALTA A,BOBILLO-PEREZ S, VALLS A, et
al. Diagnostic and prognostic value of procalcitonin and
mid-regional pro-adrenomedullin in septic paediatric pa-
tients[ ] ]. Eur J Pediatr,2020,179(7):1089-1096.
SPOTO S,FOGOLARI M,DE FLORIO L,et al. Procal-
citonin and MR-proadrenomedullin combination in the
etiological diagnosis and prognosis of sepsis and septic
shock[ J]. Microb Pathog,2019,137:103763.

IWAO M,SUZUKI Y, TANAKA R.et al. Sensitive and
selective quantification of mid-regional proadrenomedullin
in human plasma using ultra-performance liquid chroma-
tography coupled with tandem mass spectrometry[J]. ]
Pharm Biomed Anal.2020,183:113168.

B /R MR-proADM ., HBP J& PCT 7 ik 3 4 & 7 il 5
i ik Mo LT T B A 5 B2 2 2 KL 2018, 39 (23)
2946-2948.

BERNAL-MORELL E,GARCIA-VILLALBA E, VERA
M D C,et al. Usefulness of midregional pro-adrenomedul-
lin as a marker of organ damage and predictor of mortali-
ty in patients with sepsis[J]. ] Infect,2018,76(3) ;:249-
257.

INCE C,MAYEUX P R.NGUYEN T,et al. The endo-
thelium in Sepsis[ ] ]. Shock,2016,45(3) ;:259-270.
TEMMESFELD-WOLLBRUCK B, HOCKE A C,SUT-
TORP N, et al. Adrenomedullin and endothelial barrier
function[ ] ]. Thromb Haemost,2007,98(5) :944-951.
VIGUE B,LEBLANC P E,MOATI F,et al. Mid-regional

[20]

[21]

[22]

pro-adrenomedullin( MR-proADM) , a marker of positive
fluid balance in critically ill patients: results of the EN-
VOL study[J]. Crit Care,2016,20(1) :363.

XIE Z H.CHEN W S.YIN Y Z,et al. Adrenomedullin
surges are linked to acute episodes of the systemic capil-
lary leak syndrome (Clarkson disease)[J]. ] Leukoc Bi-
0l,2018,103(4) :749-759.

GIANNAKOPOULOS K,HOFFMANN U,ANSARI U,
et al. The use of biomarkers in sepsis:a systematic review
[J]. Curr Pharm Biotechnol,2017,8(6) :499-507.

VAN ENGELEN T S R, WIERSINGA W J,SCICLUNA
B P,et al. Biomarkers in Sepsis[J]. Crit Care Clin, 2018,
34(1).139-152.

[23] ANDALUZ-OJEDA D. NGUYEN H B, MEUNIER-

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

BEILLARD N, et al. Superior accuracy of mid-regional
proadrenomedullin for mortality prediction in sepsis
with varying levels of illness severity[ J]. Ann Intensive
Care,2017,7(1) :15.

CHARLES P E, PEJU E, DANTEC A, et al. MR-
proADM elevation upon ICU admission predicts the out-
come of septic patients and is correlated with upcoming
fluid overload[ J]. Shock,2017,48(4) :418-426.
VALENZUELA SANCHEZ F,VALENZUELA MEND-
EZ B,RODRIGUEZ GUTIERREZ J F.et al. Initial levels
of MR-proadrenomedullin: a predictor of severity in pa-
tients with influenza a virus pneumonial J . Intensive Care
Med Exp,2015,3(Suppl 1):1-2.
FLORESCU D F,KALIL A C. The complex link between
influenza and severe sepsis[ ] ]. Virulence, 2014,5 (1) :
137-142.
DELALOYE J,CALANDRA T. Invasive candidiasis as a
cause of sepsis in the critically ill patient[J]. Virulence,
2014,5(1):161-169.
SPOTO S.CELLA E.DE CESARIS M, et al. Procalcito-
nin and MR-proadrenomedullin Combination with SOFA
and qSOFA scores for sepsis diagnosis and prognosis: a
diagnostic algorithm[ ] ]. Shock,2018,50(1) :44-52.
DECKER S O,SIGL A,GRUMAZ C.et al. Immune-re-
sponse patterns and next generation sequencing diagnos-
tics for the detection of mycoses in patients with septic
shock-results of a combined clinical and experimental in-
vestigation[ ] ]. Int J Mol Sci,2017,18(8):1796.
JAMSA ], ALA-KOKKO T, HUOTARI V, et al. Neu-
trophil CD64, C-reactive protein, and procalcitonin in the
identification of sepsis in the ICU—Post-test probabilities
[J].] Crit Care,2018,43:139-142.

ANGELETTTI S, DICUONZO G, FIORAVANTI M, et
al. Procalcitonin, MR-proadrenomedullin, and cytokines
measurement in sepsis diagnosis: advantages from test
combination[ J ]. Dis Markers,2015,2015:951532.

OIS H 41:2020-03-09 & ] H 441 2020-07-11)



