rhA s FE A FBE A 2025 4F 10 J145 37 4255 10 5] Chin Crit Care Med, October 2025, Vol.37, No.10

T M GDF11 M1 KLRB1 A4 EEF e 2R v
B 28 d BET P 2R IR AR

258 RER EA' I BRC
P S E R A A, M 061001 ;7 AT M P B R 4 A E R R LA, e 061001
@IS« %%, Email : sangzhenzhen@126.com

[(WZE] BR MMM S MG AR EE T 11(GDF1D) AR A A0 Ml EE 4 Z 52K B1(KLRB1)
FARAE , W MR R e AR 28 d FET-H AR RIRERL, JF A HEFOMN (B . A3k SRATATIE M AT 78 ik,
PEFE 2023 47 9 A & 2025 4 3 A ALERM T L ERE 2 FAE VTR 55 (1CU) (e a5 IR T 28 35 VR S e a1tk
PRTEA 5 BEBERIIA 202805 D 1M BERE FR 3 VE R MR AL, TR (AR A S X IR, TR 4 A Bk
AR 214 R JH B ERE G 3 W FFHR 6 (ELISA) A6 1M 7% GDF11 F1 KLRB1 /K-, HARMERIEIRTE B E 28 d A7k
DL AP T 2, W S BRI A B Bl SRR et ™ SRR | R A UAE R v Ak
VIR g R L AL FE AR  BEMLITIREFS AR | MLFLER (Lac) 5 FLECA R TG PHALREFE A e FR G IR IR TR SR £
FIZ Logistic [BIA53HT i 2L M IR 7 3 28 d LT AR R A7 AL & Pearson AHICHE T, JE T IMeRE
PR TE R 28 d FET-fG 6 I8 2% 4 139 R R SR A2 3838 TAERRAE IR (ROC 12k ). Hosmer-Lemeshow 14
G EEAGI R HE 2 T 2k RIS AR 11X o 5 TS HE B A TEEA R FHIG PRI 2 73BT (DCA ) PEAR AL (1l
IRSEHME, 858 2502 1CU 168 Bl B E N ARREEMAR AL, 025505 5 40 BB H A RMKEERELL, 40
{EERARRG AN AT IR . 55 {a Xt B2 LU, et e 2 A e MR FE 4 AR 1ML 36 GDF L1 7K 3 T (ug/L
13.09£3.51,19.28 £5.36 11 4.17£0.92, 34 P<0.05 ), Ifilj& KLRB1 7K 5 2B I (ng/1.: 57.36 £ 11.28 , 45.52 £ 9.07
. 84.19+17.16, 3 P<<0.05), AR REPEIR e 1AL A B35 (35 P<0.05). 168 kB PR v g . 28 d A A7
9615, FET 7215 5 HEAF LR FU B FE T 2HL R 5 LT GDF 11 7K i & T (ue/L: 24.24 + 481 H, 15.56 +4.62, P<0.05),
ML7% KLRB1 7K i 3 F A (ng/1.: 28.53 £ 8.69 L 58.26 +9.45, P<0.05); FIdL /¥ 51 # B 3B 140 (SOFA ), ZtkA:
PR SRR PES> T (APACHE D). FE45 ZJF (PCT). AL 34358 L3 B 7] CAPTT), D- 34K | Lac 2=
SINEGEH B X, ZHE Logistic MM B%, SOFA #1743 (i (OR) =1.96,95% B X 18] (95%CI) iy
1.38 ~3.65 ). Lac(OR=1.38,95%CI 4 1.09 ~ 2.01), GDF11(OR=1.54,95%CI 2}y 1.21 ~ 2.33). KLRB1(OR=0.64,
95%CI 1 0.41 ~ 0.78 ) MK BEHEIR va 8 28 d FET ST fE R T 2K (35 P <0.05)s AL Pearson FHICHEMHT R,
SOFA 1535 Lac . GDF11 5 & 2 1IEAASE (- {5455 4 0.37.0.58, 3 P<0.05), 5 KLRBI & i F A& (r=-0.72,
P<0.05), SEFMEEMER TR 28 d SET GRS [ Z M PN BRI, ROC HiZk /T i , 5126 IR ARY T e 2
PEARTE B 28 d LT ROC 4k F AL (AUC) M 0.963 (95%CT A 0.929 ~ 0.990), & W TZ AR 1 HAT 48 41 X
S FEFNHIEE ST 5 Hosmer-Lemeshow LA BRI ( v 2=9.578, P=0.295 ) Rz v it £ 48 A% 2R MU T {1 5 52
FBREL 2 (8] ELAT B 1 — 2P 5 DCA IR, iz B0 e B P R v i ABE 28 d FET & 4 BRI L S B 1IN e i o
LS IREEER LR E LT GDF11 AT B8 ThE, KLRBL K5 E A% s 257 GDF11. KLRB1 #8354 ]
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A nomogram model for predicting the 28-day death of patients with septic shock based on serum growth
differentiation factor 11 and Killer cell lectin-like receptor B1 was constructed
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[Abstract] Objective To observe change in serum growth differentiation factor 11 (GDF11) and killer cell
lectin-like receptor B1 (KLRB1), to construct a nomogram model for 28-day death in patients with septic shock, and to
explore its predictive value. Methods A prospective observational study was conducted. The patients with septic
shock admitted to the emergency intensive care unit (ICU) of Cangzhou Central Hospital from September 2023 to March
2025 were selected as the septic shock group, the patients with sepsis admitted to the emergency general ward during

the same period were selected as the sepsis group, and healthy individuals undergoing physical examination during the
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same period were selected as the control group. On the day of hospital admission or physical examination for the research
subjects, the levels of serum GDF11 and KLRBI were detected by enzyme-linked immunosorbent assay (ELISA).
The patients with septic shock were divided into survival and death groups based on their 28-day survival status. The
patients' gender, age, past medical history, infection site, severity of illness, mechanical ventilation, blood purification,
infection indicators, biochemical indicators, coagulation function indicators, and blood lactic acid (Lac) were collected.
The clinical data of the patients with septic shock between the two groups with different prognoses were compared.
Multivariate Logistic regression analysis was used to screen the risk factors for 28-day death in patients with septic shock,
and bivariate Pearson correlation analysis was conducted. A nomogram model was constructed based on the risk factors
for 28-day death in patients with septic shock. The discrimination and calibration of the nomogram model were evaluated
using the receiver operator characteristic curve (ROC curve), Hosmer-Lemeshow goodness-of-fit test, and calibration
Results A total of
168 patients in the emergency ICU were enrolled in the septic shock group, 40 patients in the emergency general ward

curve. The clinical utility of the model was evaluated using clinical decision curve analysis (DCA).

were enrolled in the sepsis group, and 40 healthy individuals were enrolled in the control group. Compared with the
healthy control group, the serum GDF11 levels in the sepsis and septic shock groups were significantly increased (ug/L:
13.09 £3.51, 19.28 £5.36 vs. 4.17£0.92, both P < 0.05), and the serum KLRB1 levels were significantly decreased
(ng/L: 57.36 £ 11.28, 45.52+9.07 vs. 84.19 £17.16, both P < 0.05), with more significant changes in the septic shock
group (both P < 0.05). Among the 168 patients with septic shock; 96 survived and 72 died within 28 days. Compared
with the survival group, the serum GDF11 level in the death group was significantly increased (ug/L: 24.24 +4.81 vs.
15.56 £4.62, P < 0.05), and the serum KLRB1 level was significantly decreased (ng/L: 28.53 ==8.69 vs. 58.26 =-9.45,
P < 0.05). There were also statistically significant differences in sequential organ failure assessment (SOFA) score, acute
physiology and chronic health evaluation Il (APACHE II') score, procalcitonin (PCT), activated partial thromboplastin
time (APTT), D-dimer, and Lac between the two groups. Multivariate Logistic regression analysis showed that SOFA
score [odds ratio (OR) = 1.96, 95% confidence interval (95%CI) was 1.38-3.65), Lac (OR = 1.38, 95%CI was 1.09-2.01),
GDF11 (OR = 1.54, 95%CI was 1.21-2.33) and KLRB1 (OR = 0.64, 95%CI was 0.41-0.78) were independent risk
factors for 28-day death in patients with septic shock (all P < 0.05). Bivariate Pearson correlation analysis showed that
SOFA score was significantly positively correlated with Lac and GDF11 (r value was 0.37 and 0.58, respectively, both
P < 0.05), and significantly negatively correlated with KLRB1 (r = —0.72, P < 0.05). A nomogram model was constructed
based on the risk factors for 28-day death in patients with septic shock. ROC curve analysis showed that the area under
the ROC curve (AUC) of the nomogram model for predicting 28-day death in patients with septic shock was 0.963 (95%CI
was 0.929-0.990), indicating that the model had good discrimination and predictive ability. The Hosmer-Lemeshow
*=9.578, P = 0.295) and calibration curve indicated that the predicted values of the model were
in good agreement with the actual values. DCA indicated that the model provided a high net benefit for clinical decision-
Conclusions The serum GDF11 level was significantly increased and the KLRB1 level was significantly
decreased in patients with septic shock. The nomogram model based on GDF11 and KLRB1 could more accurately

goodness-of-fit test ()
making.

evaluate the 28-day death of patients with septic shock.
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VER BREE . AWTFEAT & B2 AR P pR vk, O dl it
TN b E R AR BRZE 51 23 1) AZHEUE (RIS
2024-269-01), F: 1 H [ i PR 1050 1 W 00 52 1
i CAEMHS : ChiCTR2500102934 ), 5% Xt 42 8 5% i Xof
ARWFFE N A HG [R5

111 AR : @ 4RI >18 % ; @ 54 Sepsis-3
LWiRiE! s @ fEBEm I >72 h,

112 HEBRARAE . O ABERTC 2w ikaEiE, BT
UL EEBEIRST R AARE ; @ RIEEIEIRYT, H 3l
B, B IR

1.2 Ifi# GDF11 A KLRBI KA - e BEE s
ABJaSE RV 202 1CU . 20235 1 s Bs 3 B ik
Il 5 mL (fERRX IR TR 07 : 00 209 : 00 Huif),
LA 3000 r/min (0245 10 em) B 25200 10 min, $2
VS, PRAT T —80 “CUKAH o SR R EK 6295 M Bt
5 (enzyme-linked immunoadsordent assay, ELISA ) £
I 03 GDF11 A1 KLRBY 7K K 5k iRt 7]
UL AT

1.3 WESHEAR KOk o s A A P | AR | BE
s YL R AL 1 T AR ( SOFA PF43 Atk
A 58 PEEFRRILES T (acute physiology and
chronic health evaluation 1T, APACHE I1) ). J& & HLI
A ENR A % 2 B R FRIA YT (continuous
renal replacement therapy, CRRT) J, DA N R GL 8 b
( 20 193125 (white blood cell count, WBC ). [#455 %
J& (procalcitonin, PCT) ), A=Ak +8H5 [ B AHZT K (total
bilirubin, TBil ). I LT (serum creatinine, SCr). Il K
2 % (blood urea nitrogen, BUN), H #& [ (albumin,
Alb) ], BE I T B8 48 b [ %€ a7 I B[] Cprothrombin
time, PT). {4k 30 43-46E 1L 3 5 8] Cactivated partial
thromboplastin time , APTT), D- 3K ). i FLER (lactic
acid, Lac). MEREAE K HRFEAE IR od /5 S 18 2021 4F
I o5 e B A AR e AR o A B R A T WA S
T BRI PG 28 DR ST
MR TEPER OB 28 d e 704 .

L4 Geil2f0y ik 1 SPSS 27.0 F A 43 b s
IEAS AT R BORNAEL + bR (3 +5) R,
2220 (8] FU R HT B PR 3R Jy 22 530t , 2 TA] Fe Ak
o A s AR IR AT AT BORHL TR 2%k (U 23400
(M(Q,,0, ), Z 0] LR Kruskal-Wallis £
05, PAZH ] L3R ) Mann-Whitney U K56 . 1150
BHAR (%) ARLECR T x * Kide . RHZ
& Logistic B4 Hr e Mg PEIR 7e FR 3 28 d SET=

e 2 5 SR WU £ Pearson A1 MRS 56 20 #7 4L
TR R R Z RN AH DG ; 36T 28 dAETfale I %,
K R A (version 4.3.1) #5125 23461
AN E TAERE 2R (receiver operator characteristic
curve, ROC i£%), % ROC {4 N1 R (area under
the ROC curve, AUC) PEABIRY () F0 25 RE , R
Hosmer-Lemeshow fL45 D0 B 56 P4/ 150 750 14 o 1
P 2R T 2 PPAG A A A A HE BE | SR I R D
HhZ&7#T (decision curve analysis, DCA ) FEU Y Y
I RS I o A 3 KOS o {B 005,

2 7 R

2.1 ASTEIRR EE e R A e A 2 — A
K IfiLiE GDFLL Fl KLRB1 K H#R (R 1): & 22
ICU 168 I8 & W AMFEPEAR S 2], S8 1l b
40451 {35 AN\ BT RELL , 40 1) e RS 2 40 A
MR 3 AT TR R | A% 22 F B gt it
= (X P>0.05) ; Sl EEF IR A, MessiE 41 Fn g
BT M GDFLL K B35 T , i 7
KLRB1 7K 35 WA, DURREE IR se 418 AL 5 o
% (¥ P<0.05).

F1 BEARRNR—MALRME

GDF11. KLRB1 7k E b5

g 1% PESN (1 (%)) AR

(1) B o (%.MQ,,04)
feEBREXT AL 40 20 20 68(53,74)
JHeREAE 4 40 22 18 65(55,78)
MR PERTEA] - 168 86 82 67(53,76)
x /T HAE 0.325 0.213
Py 0.850 0.807

=

415 oy« st o
feE R R A 40 4.17+0.92 84.19+17.16
JHeBEREL 40 13.09+3.51 57.36+11.28
MeaE IR el 168 19.28+5.36 45.5249.07
F1H 128.420 35.401
P <0.001 <0.001

1 GDF11 Wk KAME - 11, KLRB1 KA st 45 Eke2
1A B1

2.2 RIF] 28 d Tl MesE R v SRS I R Bk} He A
(% 2): 168 FIlkEEMER ST B F T, 28 d A 47 96 1l
FET 72 B, PHALER PR RIS REAE s BRI
A7 HUGE S M CRRT F 0L 22 F e it L (Y
P>0.05), BLWAFEL BT RL M 5 5 AR b AR JET
2 H 3% SOFA 174y . APACHE 11 ¥%:43 . PCT. D- %
. Lac. GDF11 ¥ &, KLRB1 H{X, APTT HK, 2%
WA G E (3 P<0.05),
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®2 AFE28d WERARSEARE BEIGRT R

4] 4] 5
i ) s e X1z PfA
P (%)) 0.040 0.841
Bk 86(51.19) 48(50.00) 38(52.78)
Lok 82(48.81) 48(50.00) 34(47.22)
RS (%, M(Qy, Q) 67(53,76) 65(46,74) 68(50,77) 3019.000 0.157
BEAE S (i (%))
f=a1 DA <0.001 0.999
J 82(48.81) 47(48.96) 35(48.61)
H 86(51.19) 49(51.04) 37(51.39)
RN 0.803 0.370
g 117 (69.64) 70(72.92) 47(65.28)
&l 51(30.36) 26(27.08) 25(34.72)
fili A< 0.222 0.637
G 121(72.02) 71(73.96) 50(69.44)
i 47(27.98) 25(26.04) 22(30.56)
BEIRA 1.673 0.196
I 111(66.07) 59(61.46) 52(72.22)
H 57(33.93) 37(38.54) 20(27.78)
TR (1] (%))
it S s e s g 0.001 0.982
g 106 (63.10) 60(62.50) 46(63.89)
H 62(36.90) 36(37.50) 26(36.11)
I M S 1.453 0.228
G 101 (60.12) 62(64.58) 39(54.17)
H 67(39.88) 34(35.42) 33(45.83)
WATEY S0 1.643 0.219
g 155(92.26) 44(45.83) 41(56.94)
i 13(7.74) 52(54.17) 31(43.06)
A AR YL <0.001 0.999
Jc 162(96.43) 93(96.88) 69(95.83)
&l 6(3.57) 3(3.12) 3(4.17)
H Al B 07 SR e <0.001 0.999
Jo 148 (88.10) 85(88.54) 63(87.50)
e} 20(11.90) 11(11.46) 9(12.50)
Wt e E RSy (43, M(Q,, 05))
SOFA P43 9.00(6.00, 12.00) 7.00(5.00, 9.00) 12.00(8.75, 13.00) 1582318  <0.001
APACHE 11 ¥4y 24(22,26) 24(22,25) 25(24,27) 1753.005  <0.001
MU (1] (%)) 1.078 0.299
7o 38(22.62) 25(26.04) 13(18.06)
H 130(77.38) 71(73.96) 59(81.94)
CRRT (] (%)) 0.014 0.907
o 110(65.48) 62(64.58) 48(66.67)
H 58(34.52) 34(35.42) 24(33.33)
SLHGE FEAR
WBC [ X 10”/L, M(Q,, Q3)) 11.11(6.84,18.11) 10.41(6.84, 17.44) 11.54(7.02, 18.44) 3244.526 0.499
PCT (pg/L, M(Q,, 0;)) 8.02(1.67,35.66) 5.96(0.92, 38.63) 10.43(2.28, 28.00) 2177953  <0.001

317.20(187.93, 544.64)  306.09 (186.05, 466.32)  334.31(205.20,701.44) 2 950.531 0.106
SCr (umol/L, M(Q,, 05)) 152.50(92.75,251.18) 135.00(85.75,242.25)  171.00(103.75,264.00) 3 001.526 0.146
BUN [ mmol/L, M(Q,, Q5)] 13.6(9.34,20.62) 13.34(9.25, 18.65) 14.85(9.93,22.48) 3 046.347 0.189
Alb (g/L, x %) 31.99+5.93 31.23+5.74 33.01£6.06 -1.932 0.055
PT (s, M(Q,,Q5)] 14.30(12.88, 16.52) 13.95(12.88, 15.70) 14.90(12.93, 18.02) 2975.476 0.123
APTT (s, M(Qy, Q5)] 34.00(29.20, 38.88) 33.25(28.37,37.3) 35.75(30.05, 42.02) 2779.539 0.030

TBil [ umol/L, M(Q,, Q;)])

D- ZR{K (mg/L, M(Q,, Q5)) 4.86(1.91,10.33) 3.91(1.31,8.79) 5.76(2.92, 12.47) 2 782.557 0.031
Lac ([ mmol/L, M(Q,, Q;)) 2.90(1.54,4.91) 2.25(1.48,3.80) 3.90(2.00, 7.55) 2197785  <0.001
GDF11 (pg/L, x+s) 19.28 +5.36 15.56 +4.62 24.24+4381 140.631  <0.001
KLRBI (ng/L, x +5) 45.52+9.07 58.26 +£9.45 28.53 +8.69 331.731  <0.001

1 : SOFA AP A B W P4y, APACHE 11y 2otk A: Hil2g S8 EERRBLIE4r 1T, CRRT S 2etk B I RIAYT . WBC 144,
PCT AP Z L, TBil S RABLLER , SCr I ALEF , BUN SR ZE A, Alb KA, PT 3t M AR A], APTT 3G A0 436 1 7% B ], Lac
S MFELRE , GDF11 R4 KM T 11, KLRB1 Rk 540 54 2R 324K B1
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2.3 R TEIRTE R 28 d FETIER N R LN &R
Logistic [MJF438 (18] 1) : PAEREEARTE L 28 d T
JE e R A B (A7 =0, 58T =1), LA R R o0 Hr
4L [R) 25 5 BRI T F R LY 8 TR BR (SOFA 1
4% . APACHE Il ##4% . PCT. APTT. D- %4 | Lac.
GDF11.KLRBI)ER A28, 172 [ E Logistic [l
5387, 25 R 7R, = 7KF SOFA 143, Lac, GDF11
FARAKF KLRB1 2R 78 28 d FET- [
SEfERR R ($ P<0.05),

L

AR (i) OR (95%CT) Pl
SOFAPE4y 168 | —=——— 1.96 (1.38, 3.65) 0.003
Lac 168 —— 1.38 (1.09, 2.01) 0.006
GDF11 168 S 1.54 (1.21, 2.33) 0.005
KLRBI 168 —e=— 0.64(0.41, 0.78) 0.003

L 1 1 1 1 J

Q Q Q
el RN Wf%,.oﬁ

OR (95%CI)

T : SOFA R B E W PF4, Lac AIFLAR, GDF11 Wy
AR F 11, KLRBL A A A0S 2 HE3Z 14 B,
OR FEHLE, 95%CI H 95% EAFIX 0]

1 HEHRERE 28 d BT BREERN
ZHZE Logistic [BIHH7

2.4 JREEVEIR SRS 28 d S ToSE R B R Z 1Rl AR
KAETIHT (18] 25 2 3) - MESMEIRTL B SOFA 153

5 Lac, GDF11 £ i 2 1FAH , 5 KLRB1 5 & 2 7 A0
* (¥ P<0.05),

rfE
Lac 0.312 —0.16° 0.37% W10
~0.5
0
GDF11 0.312 —0.58% 0.58° 0.5
W 10
KLRBI  —0.16" —0.58° -
Lac GDF11 KLRBI1 SOFAPE4y

1 : Lac MIMFLAZ, GDF11 A 340 HF 11, KLRB1 Ry
RGN RS ZREZ R B1, SOFA N ¥ HA8 B 50
P4y 3 2P <0.05

B2 BREMEREEE 28 d SETfE i R R MR AT RE

R3 HREMMAREESE 28d ETRKRERNEXED T

A1 A2 r {8 95%CI fH P

Lac GDF11 031  0.17~044 427 <0.001
Lac KLRBI -0.16 -030~-0.01 -2.05 0.042
Lac SOFA ¥F4r 037  0.23~0.49 5.10 <0.001
GDF11  KLRBI -0.58 -0.67~-047 -9.11 <0.001
GDF11  SOFA #¥4r  0.58  0.47~0.67 9.12  <0.001
KLRB1  SOFA ¥/ -0.72 -0.78~-0.64 -1327 <0.001

¢ Lac MIMFLER, GDF11 R4 K BN+ 11, KLRBL ha4i
YNHIEEE ZAEZ IR B1, SOFA NP T8 B #=RTESr, 95%C1 N 95%
HEAE XA

2.5 PR (F 3): 3T 2R E Logistic [7]
A3 4558, # SOFA $F43 | Lac. GDF11, KLRBI iX
4 AFEBRAN BN LR IR, 22 51 2 [, AT fie
FEPEIRTE S 28 d SET- KU .

h 0 100 20 30 40 50 60 70 80 90 100
iy (92) L 1 1 1 1 1 1 1 1 1 |

SOFAE4y (%)) l
Lac (mmol/L)

o
I
-
s
I
=
=
=

°
(=]

.
GDF11 (ug/L) ¢ 21 34

r T T T T T T T T 1
KLRBI(ng/L) 1090 90 80 70 60 50 40 30 20 10

N r T T T T T T T T T T T T T 1
&y (97) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

1
é%‘l"’l'flj\lﬂ)]lj r T T T T T T T T T T T T T 1
PRy (4y)  —16-14-12-10 -8 =6 =4 =20 2 4 6 8 10 12

28 dET A :

Q- Q"\) Qb‘Qg Q'b Q('\ Q'% Q'q
1 : SOFA )7 B8 B B IE4), Lac MIMFLAR , GDF11 24
RSB T 11, KLRB1 ARG ANIE SRS A2k B1

3 REEARCLE 28 d FETXURSIZR EIRERL

2.6 FILREFRIEIIES - ROC L /0T s (K 4),
G IR R0 e e P PR e i 5 28 d FET 1 AUC
0.963 [ 95% E 15 [X[1](95% confidence interval ,95%CI )
A 0.929 ~ 0.990 J, 3 1A 51 £k RIS AU X T e g PR AR e
FBE 28 d AET-HAT R AT I 43 B Ak g
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