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[ Abstract] Background Serum levels of Lp (a) , GDF-15, D-dimer are significantly related to cerebrovascular
diseases, but their diagnostic value on acute cerebral infarction ( ACI) in elderly patients remain to be explored. Objective

To analyze the changes of serum levels of Lp (a) , GDF-15 and D—dimer and their diagnostic value in elderly patients with
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ACI. Methods

Department of Neurology, Ankang Hospital of Traditional Chinese Medicine, meanwhile 80 normal elderly people underwent

From October 2016 to October 2018, a total of 96 elderly patients with ACI were selected as study group in the

physical examination in the Outpatient Department were selected as control group. According to the NIHSS score, patients in
the study group were classified as mild neurological impairment ( NIHSS score<6, n=26) , moderate neurological impairment
(6 < NIHSS score<13, n=32) and severe neurological impairment ( NIHSS score = 13, n=38) ; according to the first CT/
MRI examination results and Adama classification standard , patients in study group were classified as massive infarction( diameter
of nidus>3.00 cm and involved two brain anatomical sites, n=37 ) , small infarction ( diameter of between 1.50 and 3.00 c¢m,
n=33) and lacunar infarction ( diameter of nidus <1.50 cm, 1n=26) . General information and laboratory examination results
were compared between the two groups, serum levels of Lp (a) , GDF-15 and D—dimer were compared in elderly ACI patients
with different degrees of neurological impairment and infarction areas; correlations between each two of serum levels of Lp (a) ,
GDF-15 and D-dimer were analyzed by Pearson correlation analysis; ROC curve was drawn to analyze the diagnostic value of
(1) There was
no statistically significant difference in age, gender, BMI, incidence of hyperlipidemia, family history of ACI, TC, TG,

serum levels Lp (a) , GDF-15 and D-dimer and their combination in elderly patients with ACI. Results

HDL~-C, LDL-C or UA between the two groups ( P>0.05) ; incidence of hypertension, diabetes and coronary heart disease,
serum levels of Lp (a) , GDF-15 and D—dimer in study group were statistically significantly higher than those in control group

(P<0.05) . (2) Pearson correlation analysis results showed that, serum Lp (a) level was positively correlated with serum
levels of GDF-15 and D-dimer in elderly patients with ACI (r value was 0.552, 0.649, P<0.05) , serum GDF-15 level was
positively correlated with serum D—dimer level in elderly patients with ACI ( 7=0.543, P<0.05) . (3) Serum levels of Lp (a) ,
GDF-15 and D-dimer in elderly ACI patients with moderate and severe neurologic impairment were statistically significantly
higher than those in elderly ACI patients with mild neurologic impairment, meanwhile serum levels of Lp (a) , GDF-15 and
D—-dimer in elderly ACI patients with severe neurologic impairment were statistically significantly higher than those in elderly ACI
patients with moderate neurologic impairment ( P<0.05) . (4) Serum levels of Lp (a) , GDF-15 and D—dimer in elderly ACI
patients with massive and small infarction were statistically significantly higher than those in elderly ACI patients with lacunar
infarction, meanwhile serum levels of Lp (a) , GDF-15 and D-dimer in elderly ACI patients with massive infarction were
statistically significantly higher than those in elderly ACI patients with small infarction ( P<0.05) . (5) ROC curve showed
that, AUC of serum levels of Lp (a) , GDF-15 and D~dimer, and their combination in diagnosing ACI in the aged was 0.867,
0.799, 0.901 and 0.931, respectively. Conclusion Serum levels of Lp (a) , GDF-15 and D-dimer significantly increase
in elderly patients with ACI, which are related to the degree of neurologic impairment and infarction area; all of the above three
have diagnostic value in elderly patients with ACI to some extent, moreover combination of the above three has relatively high
diagnostic value.
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Table 2 Comparison of serum levels of Lp (a) , GDF-15 and D-dimer

in elderly ACI patients with different degrees of neurological impairment

%ffi%ﬂgﬁ% ik pla) GDF-15 D- 2%k
B (x5, mgl) (v 5, ngl) (M (QR) , mglL.)
R 2 402.15£65.39 82354415582 15251 (102.83)
i k) 46325 £71.59° 1005.59 + 185.2" 185.36 (83.69) *

il 38 6178348629 154762425394 203.04 (11117) "
F(Z)1{d 12352 21,507 15.264°
P <0.01 <0.01 <001

T SREE, P<0.05; SHEHE, "P<0.05; R Z{4
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Table 1 Comparison of general information and laboratory examination results between the two groups

215 ik 5] e BMI (xzs, R I e FIRIAE  EOIN  ACLEES TC (kxs,
(B/14&) (z£s5, %) kg/m”) (n(%)) (n(%) ) (n (%)) (n(%)]) [(n(%) ]  mmol/L)
X HRZ 80 47/33 68.0 £6.2 255+1.8 13 (162) 19(238) 14(175) 10(125) 2(25) 4.67+0.28
WFITA 96 51/45 68.4+7.7 252+20 31(323) 37(385) 28(292) 25(260) 9(94) 471+0.25
oL e A k] 0.560° 0.477 0.886 5.989" 4.401° 3.269" 5.023° 3.520° 1.001
PiH 0.454 0.634 0.377 0.014 0.036 0.071 0.025 0.061 0.318
13 TG (x+s, HDL-C (x+s, LDL-C (x+s, UA (x=%s, Lp (a) GDF-15 (x5, D- —Ek
mmol/L ) mmol/L. ) mmol/L ) W mol/L ) (x+s, mg/l) ng/L.) (M (QR) mg/L)
Xof HEZH 1.65+0.41 1.01 £0.28 249+0.15 327 +63 126.94 + 23.59 675.15 + 95.38 32.15 (12.93)
WFoedl 1.68 +0.42 0.97 +0.21 2.56+0.31 328 + 62 507.89+72.16  1170.84+173.64 187.42 (100.00)
oL e AR 0.257 0.737 1.847 0.090 45229 2.818 42.568"
P 0.798 0.462 0.067 0.929 <0.01 <0.01 <0.01
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HDL-C= % BE i 4 PR B, LDL-C= i BE AR 2 I A, UA=JRR
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Figure 1 Scatter plots for correlations of each two of serum levels of Lp (a) , GDF-15 and D=dimer in elderly patients with ACI
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Table 3 Comparison of serum levels of Lp (a) , GDF-15 and D-dimer

in elderly ACI patients with different infarction areas

2.5 ROC ik 2% RoC th£k B, Mg Lp (a) |
GDF-15, D- RV K = HERAZWEF ACLEHH
NI (AUC) 20918 0.867(95%CI( 0.805, 0.929) ] .
0.799 [ 95%CI ( 0.729, 0.870) ] . 0.901 [ 95%CI ( 0.852,
0.951) ] . 0.931 (95%CI (0.887, 0.975) ], Wk 4.
& 2~3,

F4 MWHLp (a) . GDF-15, D- "R MAIKF K H A X Z4E ACT
Bzl i
Table4 Diagnostic value of serum levels of Lp( a ), GDF-15 and D-dimer,

and their combination in diagnosing ACI in the aged

BESCIRF e (I‘]:_rpx,( am)g/L ) (fi[f_llg/L ) M (D éﬂ%{ﬁgﬂ]
KIS 37 63925892 1631.56£269.58™ 22827 (118.78) "
/NHTRESE 3 47205£80.19°  1092.53+195.37"  183.49 (100.40) *
WEpERERL 26 36606+ 60.92 614.59 + 138.54 13428 (86.73)
F(Z) [ 21.352 27458 16.059°

P <001 <001 <001
e 5 B PE AR BT L AL, 'P<0.05; 5 /N T FRE BB M %

"P<0.05; “H Z1H

ffr AUC 95%CI ek i(% %Z G; E@*{ﬂ" '%W”)HH

Ip(a) 0867 (0805, 0929) 23635mgl 9583 8500 8846 9444

GDE-15 0799 (0729, 0.870) 82957ngl 8958 7750 8776 8611

D-ZBfK 0901 (0852, 0951) 90.67mgLl. 9271 8875 9082 9103

SHEEA 0931 (0887, 0975) - 97.92 9500  95.92 97.44
e AUC= fiZFIA; =" IO EE
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5 GDF-15 /K- T M D e Bt s KBV
B, NEBHSE LA ACT R INSE GDF-15 /K- T
BRI, RImBWESEZAE ACT B H 17 GDF-15
AV T/NERBESE R, $78 GDF-15 524F ACT &
F 2 D RE B MBS AU 5. YIN 45 U BEgE
FW, GDF-15 J& ACI B WU WA Sr s b, Sk
V- GDF-15 23 i ACI & & KU 1 I 1.26 £, AGFFEL
RE/R, GDF-152Wi#4F ACI i) AUC 4 0.799, R
FERIE B3 >75.00%, $75 GDF-15 AR R0 45 |
WA ACI AW F 8 bR, APPSR s, G
GDF-15 /K F- 52247 ACLRF MG Lp (a) . D- R{K
KERIEAE, $% GDF-15 AJRES 5 ACI R H HTE
B, AR EARBLE] AR A

T I R R 15 2 A PR 1 2 B #2, D- —
R M T A 2 1 A, SRR AR L2
MR SREbR Y, T AR e LT 4 2 VA R L
AL RBR, PR AEE ME D- —REKF&T
Xof HEZL, 150 I YR o BB IR S A 1 ACT A BB 2 —
Sy AL DR AT RS I A DR AS BRI N7 R SR
PRl FAl, ACI KA A AN sz 45 ™ 5, Sl 1K
RO BTG R MBI LF IR R 50, SR AL
PERFFILFIR RGL AL, LA D- AP
Fhr, K D- SRR ORI sl ik i i Ak 2 vt
kA, JEINGE ACT HERR . AR ER, . &
FERZE D REBIIR A ACT ERF LTS D- —RUAOKF5 T
BRI R, EEM AR ACT#
H T D- R & Frh AT s K
AAUESE . /NHETAAISEZ 4 ACT K LS D- {4k
Vo T RERR AL R, KIETBWESEEAE ACI B35 G
D- "R /NI BAESE R, RUIEAE ACL R
FLIE D- ZRARIKT-Fifi 45 #f 28 D) BB P B e S A
FETRUE KT o PhRAESs 0 @i 5T A R AT
{7 ACT BRI D- IR 2R LM, K& TNt
IR B 5 11 R It A5 A8 R I D—- R MAKF &
KM TN RIS A X /N AR R, FLIMLYE D-
TBRAIKE 5 ACT 3 NIHSS iP5 2 EAH G, ARHF5E
GRS MM, ABFFRE AL, Mg Lp (a) KFES
ZAF ACL IR MW D- —RAKFR2IFAE; ROC
R, IE D- ZRAIKF-2 I E4E ACTHY AUC 4 0.901,
R AR5 N 92.71% . 88.75%, /R Lp (a)
5 D- ZRIRTERAE ACL KRB RIBWRE AT REAAAEDD
[FEEH], H D- ZRAKAIAERIZIT ACT A D)
HEY

AWFFELE R EoR, M Lp (a) . GDF-15, D- —
RAKELASWEEAE ACT W AUC 1y 0.931, REEFIFER
FE43 50 97.92% . 95.00%, #E/RILE Lp (a) . GDF-
15, D ZRUAOKFBCA R X E4F ACT 2 B (i
e, AR T MR RIS R . AR .

gi brd, ZAE ACIHEFE TS Lp(a) . GDF-15, D-
TRUOK TR, HAS 2 ACLH B AP E I Re s AR
FAFCHBA K = #0E4E ACL A —E Wi E, H
SHEBEERIRTZAE ACI IS ERGS , TR
WA ACT ARG (BB RE DT [ H
Ifii% Lp (a) . GDF-15, D- ZRKF-5Z4 ACT R
TR R 9 28 08 Rt — 2D S (B I A LATESK o

Y Toak: RGBT S 556, FAPKE R
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