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Correlation of expression levels of serum GDF-15 and IL-12 with pulmonary
infection after mechanical ventilation in elderly patients
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[ Abstract] Objective To observe the expression levels of growth differentiation factor-15 ( GDF-15) and interleukin-12 (IL-12) in
the serum and their correlation with pulmonary infection after mechanical ventilation in the elderly patients in intensive care unit
(ICU). Methods From July 2016 to August 2019, 169 elderly patients who underwent mechanical ventilation in the ICU of the First
Affiliated Hospital of Harbin Medical University were selected as the observation group, among whom 71 had pulmonary infection and
98 did not; 102 elderly people without lung disease were selected as the control group. The expression levels of GDF-15 and IL-12 in
serum were measured and compared by enzyme-linked immunosorbent assay (ELISA). SPSS statistics 21. 0 was used for data analysis.
Logistic analyses were performed for the risk factors of pulmonary infection after mechanical ventilation, and receiver operating charac-
teristic (ROC) curve was used to evaluate the diagnostic values of serum GDF-15 and TL-12 expression levels in pulmonary infection.
Results The expression levels of serum GDF-15 and IL-12 were (862.08+263.33) pg/ml and (70.88+14.61) pg/ml in the group
without pulmonary infection and (1 431.42+310.50) pg/ml, (93.02+20.05) pg/ml in the group with pulmonary, which were all higher
than those in the control group [ (564.98+133.38), (46.90+20. 14) pg/ml; ¢=12.443, 13.097, 33.211, 23.052; P<0.05]. The
expression levels of GDF-15 and IL-12 in the group with pulmonary infection were higher than those in the group without (¢=21. 643,
10.975; P<0.05). Logistic regression analysis showed that the high levels of serum GDF-15 and IL-12 were the risk factors

of pulmonary infection after mechanical ventilation. In the diagnosis of pulmonary infection after mechanical ventilation, the area under
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ROC curves (AUC) of serum GDF-15 was 0. 895 with a sensitivity of 76. 1% and a specificity of 95. 9%, AUC of serum IL-12 was
0. 747 with a sensitivity of 54. 9% and a specificity of 85. 7%, and AUC for them in combination was 0. 940 with a sensitivity of 81. 7%

and a specificity of 98. 0%. Conclusion GDF-15 and IL-12 are highly expressed in the serum of the elderly patients with pulmonary

infection after mechanical ventilation in ICU. The combined detection of serum GDF-15 and IL-12 has a high diagnostic value for pulmonary

infection after mechanical ventilation in the elderly patients.

[ Key words]

aged ; growth differentiation factor-15; interleukin-12; mechanical ventilation; pulmonary infection

Correspondence author: SONG Wen-Yu, E-mail ;1562967911 @ qq. com

ML 8 <2 5 E W 97 = (intensive care unit,
ICU) # WLIRYY T-Be, B th T U R M8 )
THEIE 5 MR B AR, A B A
I A Wk Ty R I A% T Y7 5 S ) )45 i PR AR N A
SIS T A2 45, A0 B AR 25 5 #E A JEAF B AE T R
R A K AMEHEF 15 (growth differenti-
ation factor-15, GDF-15) F= %L iy B Wi 4 i &2 S0 53 Wb Jig
WRGHI R )z oA T FLsh P p &4, d
TEMIG B AT M S 55 ARAE S LA K ZH 4
WG 1B 2 AR B EEAERY . Q4N E 12
(interleukin-12, I1L-12) X FK F 8K 315 40 M 50355 A+,
ST HAY B o BOE A SR 8403 (natural killer, NK) 2
A 30 2 R ) 200 i PR 1, ZE AL TR ) R S
BB FNBE I 1 B0 R S v B 3 o R v & 4R N 1Y
PEFIR o PR A BF 7 36 4 A 0 OF W46 GDF-15 [t
IL-12 (335K, %34 GDF-15 IL-12 5 ICU ML
3SR i PSSR A AH DG A LA oA ok o T DR 47+ B
Larir i — R R E L,

1 WHR5FE

1.1 HRIFH

VEHL 2016 4F 7 H % 2019 4F 8 H M /REEERM K
= I I 5 — B Be B W AP = AT HLGE R 1 AR R
H 169 1] ARG 32 WUGE S5 48 h B2 A A& A il
PRI A3 Ny R A YL 2 71 (RN R K AR SR L 2 98
1515 [) SO 30 A I A ARG 235 SRS TG M 450 3 0 11 8 4 A
102 B ANT BRLH , AHHFEAEAS 83 B 5K a1 )
=W B YRR SIN A I b =8 P E Rl PR N T cS
SEWF A BEZE 51 AL,

AEFRUE: (1) 5 >60 % (2) i B e 4H
EjtiEB A B e 41 1CU A3 B 39 1] 75 2247 ML AR /<
(3) MR IR G AZ W Rl v A B2 27 25 WP I 2 23 1l
(1R P D SN B o 3R A il 2 5 P R LR S 42 il 5
WA R RS 2018 f) Y, H 281 FRi2 Wi K IR
W2 (4) 45 AL 0] S AR TRk 5238, HERR
FRUE : (1) BESMRATIE T PP I8 Ja e | 2 2F U K
HAERAI G 5 (2) GBI B R RGN ; (3) Bl
P SRR M B PR 5 (4) AL < 3d A

FET5 (5) & JF Br 12 4 BH 28 M il % 9% ( chronic
obstructive pulmoriary disease, COPD ) | H: At 12 1 il
TG 5 (6) A EHE M T REREAS ORI
DIREM™ AN 5 (7) B H B RG A SO e
(8) BT AR 1140 Myl /b i FIORE 4 B ik = 9, A4
AR LR G FE L I 1M A5 43 9], COPD & -
W 104 ), EEN & 22 4,
1.2 FERXFSNE

{F1 8 i FR /X ( DLK0001621 ) It T4t 57 7 1] < 4
P ARA BRA 7] 5 Prima 8 IK IR VKA ( PFS025) T F
JoME R A YRR A PR A R R TKA B O AL
(0030001174) Iy T3 (7 M) AL B A A BR A 7
3¢ SHELLAB fHIR 3 S48 (SMI2-2) Il T JH K fiE
YR AR 4y A BR 23 7] ; Human GDF-15 ELISA
Kit( HM10819) I T sl AR BB A M H AR A TR W] 5
Human IL-12 ELISA 7 & (4161-10) W & ] 2 5%
YR A BR AT,
1.3 HRFE

it 8 e 4 2 5 Ml 38 A J e 41 24 F WA S
6 h PN HRUI R kA I 4 ml, %t BE 20 B 32 TR K
BF2s 8 8 h RS i ke i 4 ml, o FH 5 (28 700 1Y)
21345 B IR K ML, 7 S RS N # L, F € 30 min
J& AL 3000 5/ min E B T B0 10 min , fif
AR B LW, e e 2] EP 45 il sk 5 A
H 0, 7E-80°C vKAH H R 7 . AnA — kAl e B )
BRI AL R SRRl . M\ —80°C UK AR Hh B HS 1 2K
PRAS 253 5 A% U I ) FH I8 35 W 6 ( enzyme-linked
immunosorbent assay, ELISA ) 7% £ Il GDF-15, 1L-12
FEIRAKT-, P 4 A Gl I S A TR
1.4 SitFERIE

K HI SPSS 21. 0 #RAFHATEAR 5347 . AT
7 < S o 1 SR (7L 051 B e SN Y TR U R
VAR EZE (x+s) T3 BRI AR R
TSN, R F R, AE#E—5H 225K
SNK-q K5, THECFELLE % (%) F/ow, 4l L
BERF X KL 5 logistic [P0 M B4E H3& 1CU LK
A T R A B P 2 ] 32 K E TAERRE
(receiver operating characteristic, ROC) £ 43 A7 1ML



<120 - FEBAELZINERORIGE 221452 H 28 A 55204 %52 A Chin J Mult Organ Dis Elderly, Vol.20, No.2, Feb. 28, 2021

i GDF-15 IL-12 3K KX £ 4F & 1CU HLIHE
SJE MG 2 Wi 6, P<0.05 HERAH 51T

YN
T

2 & R

2.1 3HAFBE—MEMER

3 AR PR I R R B e 0 s kA
100 EEE , 22 TG T4 7 S Il AR B e 41 5 il
TR TCU A e B [B) | ATLARCE “C R 8] | 7 I 65995
COPD A5 - 52 vy Je 70 il % HL ) EL A, 25 533
TR (F 1),

2.2 [iE® GDF-15 1 IL-12 Rik K F L%

3 HHBFE M GDF-15 IL-12 £ik K L#K, 2
A G #TE X (P<0. 05) 3 fili il A gL 20 5 25 1
GDF-15 \IL-12 FRik K- 2458 T X R4 (g = 12. 443,
13.097;P<0. 05) ; Jili 5 Jgk G 20 i 35 1L 7§ GDF-15
TL-12 FR/K -4 5 F X R4 (¢ = 33. 211, 23. 052;
P<0.05) ; fiFRIER G 20 FB 35 17 GDF-15 1L-12 3Rk
IR 14 i T Bl R S 4H (g = 21. 643, 10. 975; P<
0.05;%2),

2.3 logistic 71 & F £2E ICU HHBSERED
RAEREER
W i R e & 5 & AR AR S AR &, DL GDF-15

TL-12 M5 AR ICU A Behst Ia]  AILARGE s a] | =
I KPR e I LA L COPD 45 - I I 3
Uy N T il A AR Ry AKF H AR e AT L ER logistic
4307, 45 5 B 7R, GDF-15 Fl IL-12 Bk B
KA WE IR R 5% ) 24 B8 3 1CU HILARGE < il 356
BRRER R, BN R oA gt v m XA
A5t GDF-15 IL-12 M5 BOE R AE R A AR kA7
Z A& logistic [71943#7, 25 R B8 GDF-15 1L-12
1 R AR A TCU HLWGE U5 B i gL 19 18
BN (£3,4),
2.4 [f1i& GDF-15.IL-12 KAt ZFEE ICU

M IE S R R B R RS i (B

ROC #h 28 & 7%, Il ¥ GDF-15 2 Wi % 4 &
H1CU ML 8 5 I 8 B YL ) ROC il 48 1
T4 0.895(95% CI 0.838 ~0.951), % Wr {5 N
1162.718 pg/ml, R B & N 76. 1%, ¥ 5 B K
95. 9% ; IfLiF 1L-12 12 Wi &4 8 35 1CU HLIGE <5
il #K & e i ROC i 4 K T AR H 0. 747 (95% CI
0.671~0.822) , Wi {H N 87. 954 pg/ml, RIFGJE N
54.9% ,FE 5N 85.7% ; GDF-15 5 IL-12 B A
W2 W il 34 8% e i ROC il & T 1t A 0. 940
(95%CI 0.900~0.979) , REHUJE N 81. 7% , Fi 7 &
J798.0% (K1),

®1 IHEBE-MABLLE

Table 1 ~ Comparison of general information among three groups
Length of stay Mechanical . Diabetes Coronary - Cerebral COPD with Severe
. Age Male/ : . o Hypertension . heart vascular  respiratory .
Group _ in ICU ventilation mellitus . . . pneumonia
(years, xts) female(n) (d 5ts) time (h,xs) [(n(%)] [n(%) ] disease  disease failure Cn(%) ]
d,xts ime (h,x+s n(% [n(%)] [n(%)] [n(%)] n(%
Control 102 66.98+8.11  47/55 - 47(46.0)  44(43.1) 50(49.0) - - -
Not infected with 9 65.05£9.26 51747  11.86+2.18 116.94+32.57 43(43.9) 51(52.0) 46(46.9)23(23.47) 60(61.22) 14(14.29)

pulmonary infection
Infected with 71 67.44+7.14  45/26

pulmonary infection

12.44+1.91 108.52+£28.09 39(54.9)

42(59.2) 37(52.1)20(28.17) 38(53.52) 8(11.27)

X*/F/t 2.095 5.060 1.797
P value 0.125 0.080 0.074

1.756 2.168 4.432 0.441 0.479 1.003 0.331
0. 081

0.338 0.109 0. 802 0.489 0.317 0. 565

ICU :intensive care unit; COPD :chronic obstructive pulmoriary disease.

R2 3EEEMB GDF-15 F1 IL-12 /K E b8

Table 2 Comparison of serum GDF-15 and IL.-12 levels among three groups

(pg/ml, x+s)

Group n GDF-15 IL-12
Control 102 564.98+133. 38 46.90+20. 14
Not infected with pulmonary infection 98 862.08+263.33" 70.88+14.61"
Infected with pulmonary infection 71 1431.42+310.50 ** 93.02+20. 05 **
F 277. 621 135.231
P value <0. 001 <0. 001

GDF-15; growth differentiation factor-15; IL-12: interleukin-12. Compared with control group, P <0. 05; compared with infected with pulmonary

infection group, *P<0.05.
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Table 3 Univariate analysis of pulmonary infection

Influencing factor B SE Wald P value OR 95%CI
GDF-15 0. 466 0.135 11.928 0. 001 1.594 1.223-2.077
IL-12 0.576 0. 169 11.618 0. 001 1.779 1.277-2.478
Gender 0.851 0. 167 25.942 <0.001 2.341 1.688-3.248
Age 0.170 0. 151 1.264 0.261 1.185 0.881-1.593
Length of stay in ICU 0. 196 0.134 2.148 0.143 1.217 0.936-1. 583
Mechanical ventilation time 0.233 0. 147 2.523 0.112 1.263 0.947-1. 685
Hypertension 0.103 0. 140 0. 546 0. 460 1. 109 0.843-1.459
Diabetes mellitus 0.413 0. 145 8.130 0. 004 1.512 1. 138-2.009
Coronary heart disease 0.032 0.124 0. 069 0.793 1.033 0.810-1.317
Cerebral vascular disease 0.232 0.131 3.134 0.077 1.261 0.975-1. 630
COPD with respiratory failure 0. 186 0. 129 2.090 0. 148 1.205 0.936-1.552
Severe pneumonia 0. 138 0. 141 0.958 0.328 1. 148 0.871-1.513

GDF-15; growth differentiation factor-15;1L-12;interleukin-12;ICU ;intensive care unit; COPD :chronic obstructive pulmonary disease.
R4 ZMAHBBREHNSERSH
Table 4  Multivariate analysis of pulmonary infection
Influencing factor B SE Wald P value OR 95%CI
GDF-15 0.436 0. 120 13.259 <0.001 1.548 1.223-1.958
IL-12 0.557 0.200 7.765 0. 005 1.746 1.179-2.583
Gender -0.184 0.120 2.349 0.125 0.832 0.658-1.053
Diabetes mellitus -0. 111 0. 120 0. 855 0. 355 0. 895 0.707-1.132

GDF-15; growth differentiation factor-15;1L-12;interleukin-12.

ROC curve
0.6
2
= J
|5}
22
0.4
L
— GDF-135
— LL-12
Joint detection
0.2+ — Reference line
0'0 T T T T
0.2 0.4 0.6 0.8 1.0

1-Specificity
1 % GDF-15 F IL-12 A X Al &R 2% SR B2 BT B
Figure 1  Diagnostic value of serum GDF-15 and IL-12
expression in pulmonary infection
GDF-15; growth differentiation factor-15;1L-12;interleukin-12;

ROC: receiver operating characteristic.
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