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Relationship between Serum Lipoprotein A Level and Cardiovascular Disease in Patients with Type 2 Diabetes Mellitus:
a Perspective Study YANG Rui — neng, HU Rong —quan, SU Wei — qing, LIU Fu - ping
The People's Hospital of Lianjiang, Lianjiang 524400, China

[ Abstract ] Objective To explore the relationship between serum lipoprotein A level and cardiovascular disease in
patients with type 2 diabetes mellitus. Methods Prospective study method was used to continuously select 1 291 outpatients or
inpatients with type 2 diabetes mellitus from January to June in 2010, all of agreed with follow up and were followed up for 6
years. Follow —up results were collected in the Diabetes Center of the People’s Hospital of Lianjiang from January to June in
2016. Baseline information of the above patients was recorded before follow up, including gender, age, BMI, smoking status,
course of diabetes, past medical history ( including hypertension and diabetic nephropathy ), drugs usage and laboratory
examination results. Baseline information was compared in patients with or without cardiovascular disease, in patients with
different serum lipoprotein A level, and influencing factors of cardiovascular disease in patients with type 2 diabetes mellitus were
analyzed by multiple Cox regression analysis. Results (1) Of the 1 291 patients, 872 cases completed the 6 — year follow —
up, thereinto 214 cases were newly diagnosed as cardiovascular disease. No statistically significant differences of female ratio,
BMI, smoking rate, proportion of patients using statins, baseline FPG, baseline HbA, , baseline TG, baseline HDL-C,
baseline LDL-C, lipoprotein A revised TC, lipoprotein A revised LDL-C or baseline UAER was found in patients with or without
cardiovascular disease (P >0.05), while there were statistically significant differences of age, course of diabetes, incidence of
hypertension and diabetic nephropathy, proportion of patients using insulin, using ACEL/ARB and using acetylsalicylic acid,
baseline GFR, baseline TC and baseline lipoprotein A in patients with or without cardiovascular disease (P <0.05). (2)
According to serum lipoprotein A level, patients completed the follow — up were divided into Q1 group (with serum lipoprotein A
level equal or less than 11.70 mg/L, n=203), Q2 group (with serum lipoprotein A level over 11. 70 mg/L but equal or less
than 18.03 mg/L, n=247), Q3 group (with serum lipoprotein A level over 18. 03 mg/L but equal or less than 23. 91 mg/L, n
=233) and Q4 group (with serum lipoprotein A level over 23.91 mg/L, n =189). No statistically significant differences of
BMI, incidence of hypertension or diabetic nephropathy, proportion of patients using insulin, using ACEI/ARB, using statins
or acetylsalicylic acid, or baseline HDL-C was found in patients with different serum lipoprotein A level (P >0.05), while
there were statistically significantly differences of female ratio, age, smoking rate, course of diabetes, baseline FPG, baseline
HbA,,, baseline GFR, baseline TC, baseline TG, baseline LDL-C, lipoprotein A revised TC, lipoprotein A revised LDL-C
and UAER in patients with different serum lipoprotein A level (P <0.05). (3) Multiple Cox regression analysis results showed
that, compared with Q1 baseline serum lipoprotein A level, Q3 baseline serum lipoprotein A level [ RR =1.72, 95% CI
(1.11, 2.62)) and Q4 baseline serum lipoprotein A level [ RR =2.33, 95% CI (1.56, 3.51)) were independent risk
factors of cardiovascular disease in patients with type 2 diabetes mellitus (P <0.05). After corrections of gender, age, BMI,
smoking, course of diabetes, hypertension, diabetic nephropathy, baseline HbA, , baseline GFR, using insulin, ACEL/
ARB, statins and acetylsalicylic acid, multiple Cox regression analysis results showed that, compared with Q1 baseline serum
lipoprotein A level, Q4 baseline serum lipoprotein A level was independent risk factor of cardiovascular disease in patients with
type 2 diabetes mellitus [ RR =1.95, 95% CI (1.23, 2.98)). Conclusion Risk of cardiovascular disease significantly
increased in type 2 diabetes mellitus patients with elevated serum lipoprotein A level, serum lipoprotein A level may be reference
index for predicting cardiovascular disease in patients with type 2 diabetes mellitus.

[ Key words]  Diabetes mellitus, type 2; Cardiovascular diseases; Lipoprotein (a); Prospective studies

.13 -

OB P EARIC I BN Z —, fifE
REFETE A 1AL RS R, 2 BB
PR O IR SRS RS R B T 2 £ FRG,
A% 2 OB B B O U PO A S PR 2R i F S i B
Z, UMV PR 1 H UL AE B DY AR A A e L L L
WO R NERESE . IREEE A SRR S SRR B

H, BFEMRIEEA A MBREALR, HEBEEA A
5 AR SR, S ONIRE S A 2
HR A BB RERE AL AN AR O BF 22 . BBARIREE 1 A B
S THBE G AN WA, LI DR R i S R AF 5 25 AR 23 A 2
WESE, NREE A AT U0 G R O i R K
B HET, BRI A KT 2 BRI B O 1L



<14 .

PR I C R AR . AR BRI TS AR 8 A UK
- 55 2 ROBE RIS B E O A BRI KR .

1 #EMEHZE

L1 —ggek 2010 4F 1—6 H RZEAE) R4 BR
YL REE Bk i2 9 R B e Z BV 0 1112 80 B 2 BB
PRI IRE 1291 ), PrAg lBE Bl 6 4, F2016 45 1—6
FUBREEEN 7R 48 BT N R e PR v o0 BRI B 1 485
Ro PASRHE: (1) F#25 ~75 %5 (2) T
I o

L2 B BEVIRDC ST R E LR, @
FEVEN . AR IRBTRE R (BMI) o WGMEAE O . IR
R . BEAE S (A e ot RURE PR ) o 24 1
LN E R A fE b . TR B T 1 R 1k
ARSI R DC 25, A5 12 h )5 Tk H R R
SEIF i T O, SR R D A R R0 I R D S I i v
(FPG) | R FH w5 4% AR €5 3% 32 46 0 B 1k 1 1 2 A
(HbA,) , RATEFER e ffHEe (ELISA) (i &
F v AR R L S A R A ) AR N R 8 T R
(GFR), >k FABFEA & HEE (TC), =/ H il
(TG) . % NG M [E f (HDL-C) R % 5 &
HRMERE (LDL-C) /K, IfFit5HAEE O A BIER TC
Bl ABIER LDL-C | SR Je 003k ELISA £
M RE T A KPR 24 h PRI, R A i
Fb LRSI PR 1 2 1 HEME R (UAER)

L3 M@ S MRS ) RA R A
FOPE B (A 4G e &, BMI = f& i & (kg) /& @&’
(m’); SHRHER PAML (WHO) il 2 i W M0 i,
PA—A: HpigE gl BT 6 A A sk 1, HAA T 30 d
AWHAT Jg 2 5 SO WA 5 IR ISR T = 140
mm Hg (1 mm Hg =0. 133 kPa) FI/58 473K £ =90 mm
Hg, SUEFEMRAIRE E25004 s BRI R . o O
HEEIE (30 ~300 mg/24 h) s{EHR (=300 mg/d) .
L4 D BARISWIbRE K F R OREIR 3h ko e sl 4
w2 s SR AR o H R REAR Sl Bk L 0
I O USSR S Pk B (LG IR 2l Bk 5 % A%
AR SRR SR I I AR ) ™ 5 2 v A 35 S B M
B ZAES AR AE . T A R E 3 ~4 S HBEUT IR,
OB T O IR 2 YRR 22 SR I A= I ] g
2o BEVTHARRWERT SR TRE DT 0 B, W I R R R
ol I e 0 SRR AE T IR R RIBE T ]

L5 SEil0rik  NFH SAS 9.3 Gl kb 47 EdE b

PJCCPVD  April 2017, Vol, 25 No.4

http: //www. syxnf. net

B, fFEIESSMITHRTEILL (2 xs) FoR, 2410
PR B 2R 7 25900, P2 (] B3R FH R 37 A A
tRE s THEORORLR A xC R 2 FOBE PR O A
PR R Z M R 20 Cox [B1A 50 Hr, A7 880K
HoHr. LLP<0.05 2 A8t @ Lo

2 H#R

2.1 BEUGASR 1291 BB EREDT 6 4, Hrp o iy
F 872 fhi], [ 67.5% ., 872 i 5 345 ], 4 527
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Table I Comparison of baseline information in type 2 diabetes mellitus patients with or without cardiovascular disease
%) keg/m”) (n(%)] [”(%)] (n(%))
PRI AN KRR 658  387(58.8) 53.6:9.1  24.5+3.3  151(22.9) 7.0£6.2  271(41.2)  138(21.0)  141(21.4)  182(27.7) 5(12.9 43 (6.5)
TR0 LS PR 214 140(65.4)  59.9%8.2 25.0£3.5  55(25.7) 10.4£6.2  139(65.0) 60(28.0) 83(38.8) 79(36.9)  30(14.0 35(16.4)
l(Xz){E 2.677* -8.519 -1.701 0.534¢ -7.637 35.671° 4.198* 24.582¢ 6.163" 0.088" 17.933*
Py 0.108 <0.001 0.090 0. 465 <0.001 <0.001 0. 040 <0.001 0.013 0.766 <0.001
e g, AR e wmre gmmone gmoie  FENA BEOAE AR g
SRR (7 s, (T #s, l[x £, (7 %5, (% s, (7 s, (% s, 1%%‘?1‘(: JJ:(EI‘J,I;D.L_C (@HA (7 s,
mmol/L) %) . (Hll 73mr1nnz) -1 mmol/L) mmol/L) mmol/L) mmol/L) mnfol_/i’) mn):ol_/i’) mlg/_Ls)’ pg/min)
PRI AN KRR 9.9+3.6 8.7+2.0 94.3+16.1 431312 1.78+10.23 1.09+10.11 2.78+21.34 4.42+34.12 2.37+32.16 15.1%7.9 10.0£5.8
NIRRT 10.1+4.1 9.1£2.1 88.8+13.3  5.55£6.23 1.82+10.80 1.07+11.93 3.05+24.78 4.54+28.83 2.52+34.17 25.5+5.8 10.3+5.3
1) 1l 0.675 -0.588 4.685 -3.34 0.118 -0.235 -1.550 -0.457 -0.533 -21.938 -0.423
Py 0. 500 0.557 <0.001 <0.001 0. 906 0.814 0.122 0. 648 0.5% <0.001 0.677
. BMI= GRRHEC, ACEL/ARB = A5 SR BB A 1 PRI K 2 KRR, PG = S ILILEE, HbA, = BHEIZTE F1, OFR = A\
BRI, TC = GREFE, HDL-C = &R IR (IR E R, LDL-C = (L85 B JR 2 (IR 5 B2, UAER = JRSE AR O E
£2 AFMIEIEER A KTV HFH L YO R
Table 2 Comparison of baseline information in patients with different serum lipoprotein A level
A
%) kg/m”) (n(%)) ["(%)]
(%l 203 101(49.8) 53.6£9.3 24.0£3.2 65(32.0) 6.6+4.2 102(50.2) 59(29.1) 51(25.1) 60(29.6) 22(10.8)
Q24 2147 135(54.7) 55.7£9.2 24.4+£3.1 46(18.6) 7.0£6.3 125(50.6) 50(20.2) 47(19.0) 58(23.5) 29(11.7)
Q341 233 139(59.7) 55.3£9.1 24.2+3.1 42(18.0) 8.3:6.7 99(42.5) 42(18.0) 62(26.6) 67(28.8) 25(10.7)
044 189 92(48.7) 56.7+9.1 24.4£3.2 53(28.0) 8.2£6.6 84(44.4) 54(28.6) 64(33.9) 50(26.5) 46(24.3)
F(Xz)fﬁ 6.595¢ 11. 544 1.326% 17. 446° 26.315 1.633* 2.517° 5.422¢ 2.151° 3.923¢
Pfg <0.001 0. 036 0.744 <0.05 0.002 0.721 0.352 0.082 0. 061 0.079
i HLTFPG AL HbA,, L CGIR 3k 1C TG JAHDLC 34 LDL-C fIRE T A B A 32 UAER
215 Bkt (T ts, (s, (Txsmlomin™" (Fzs, (7 ts, (T s, (T s, BIERY TC 1B 1E ) LDL-C (7 ts,
(%)) mmol/L) %) (L73m?) ") mmol/L) mmol/L) mmol/L) mmol/L) (% £5,mmol/L) (% +s,mmol/L) g/ min)
QL4 24(11.8) 9.63 £46.5 8.3:1.1 95.3+£14.7  4.55+£33.31 L.91+115.41 112+ 973 2.54+33.43  4.46+37.46 2.42£36.82 10.0£5.1
Q4 29(11.7) 9.03£53.0 8.6+1.1 92.5+16.8  2.15£36.83 1.90£104.83 1.09+ 9.29 2.81+31.36  4.54+38.81 2.74 £31.39 10.1£6.4
034 26(11.2) 9.73+41.4 8.1£2.0 92.7+14.0  4.72£32.22 1.76+109.46 1.06£10.20 2.75+33.48  4.51£32.20 2.50 £38.47 10.0£5.2
(02%1) 21(11.1) 10.19£71.0 9.9£2.9 92.7+17.3  4.93£33.64 1.71£130.42 1.09£10.23 3.04+32.92  4.17+32.76 2.26£32.26 10.9+5.3
FO*) 3.709* 11.459 173.614 11.638 14.759 6.343 4.753 38.742 42.743 21.853 16.326
P 0.29% 0.015 <0.001 0.014 0. 007 0.033 0.710 <0.001 <0.001 0. 001 0.003
ot X2 [l

2.4 £7t Cox BEIF4FHT

Bk 4RI WO BRI R |

= U I RO R ML I 1A JKF AN I G (07 AR 2 it

I . BRI R . (RS 3 [T ACEL/ARB i b
TTRAGY . HH BB, L FPG, 54k HbA,, | 34k
GFR. R A fEIEMY LDL-C %&h%EAWﬁﬁ i, K
OB R A B (AR IR L2 3) #4720 Cox [H]15
N, SRR, Lotk FlE . mimiE . ﬁﬁﬁ%ﬁ {8 F i
5% . flif] ACEIVARB, i ZW/KMlR . L4k HbA,, | Lk
GFR. R A MEIERY LDL-C J& 2 W FRpG £ 3 0 I 48 95
R fER R E (P <0.05) 5 SHERWINHE <5 EAMHLL, 5~
10 4FF > 10 4R34y 2 AURE BRI B 35 0 ML 505 19 2 57 5 s A
F (P<0.05); S55—PUsr Bt misisE e A K ML,

IR A JKFHR 2 BOREPR 8 O MU 19 1 57 8
KE (P<0.05, WHE4),

2.5 BRI AT RS RS 2200 Cox BT A4 R
VR, S ARG M SRR E A KSEATEE, 5Py
MBS R A JKFR 2 BOR DR R O LA

WhsrfEf M E (RR =2.01, 95% CI (1.37, 3.05)]; %
PO, AR BMLL WAL OB SRR FE L O L B DR

i, 2 HbA, J5 ZI0 Cox [MIH/3 M 45 R B, 55— UL
BOEL AN E B A ACEFAI R, 28 09 79 23 O 26 1M 5 i 2
FIA KPR 2 RSB A8 0 U B I S fE R R (RR
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=1.82, 95%CI (1.26, 2.85)); &M, 4E# . BMI, 1}
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GFR J5 £ 7t Cox A Mr4s R R, 55— U4 ar Bk i

F3 AaHE
Table 3  Variable assignment
Ao i fEL
i =0,7E=1
iFE PR E
WA =04 =1
B R I 9 A <54F=1,5~104=2,>104F=3
17 ML =04 =1
B DR =0,/ =1
SR J=0,%/ =1
i ff] ACEI/ARB J=0,%F=1
fERIMLTT 25 J=0,4 =1
i Z Btk A7 R J=0,4=1
JEE FPG LA
L HbA,, SEE
F2 GFR S
BRE I A JEIER) LDL-C SRUILEN
JLLLISE L A —P5hi K = 1,55 — usr gl =2,

éﬁ DU =3, 25 0 DU 43 B =4

R4 2 AR R E O LRI R B R K £ T Cox [BIR 47
Table 4 Multiple Cox regression analysis on influencing factors of

cardiovascular disease in patients with type 2 diabetes mellitus

A i B SE Waldy* {5 RR(95%CI) P
Ttk 0.621  0.180  11.902 1.43(1.12,1.89)  0.013
A 0.613 0261 5516 1.79(1.52,2.13) <0.001
AR 0.631  0.763  0.684  1.12(0.78,149)  0.767
BEPRATE
<54 - - - 1.00 -
5~10 4 0.241 0916  1.642  1.26(0.81,1.85)  0.274
S104F 1261 0.512  6.066 2.68(1.89,3.61) <0.001
i 0.413 018 6413  1.95(1.53,2.63) <0.001
STEIRAE B 0.383 0163 4319  1.51(1.03,2.05)  0.012
il =E 0.642  0.210  9.346  2.15(1.45,2.89) <0.001
{811 ACEI/ARB 0.326  0.163  4.000 1.41(1.08,1.91)  0.011
R Z 0.612  0.974  0.743  1.19(0.73,1.74)  0.461
i 2Bk R 0.582  0.261 4972 2.61(1.61,3.53) <0.001
L FPG 0.039 0,683  0.003 1.04(0.93,1.01)  0.112
4 HbA,, 0.529 0282 3715 1.25(1.10,1.33) <0.001
3 GFR 0.632  0.281  5.058  1.88(1.08,3.26) <0.001
SEEABEMLDLC 0630 0164  7.530  1.88(1.36,2.59)  0.005
RN A
SN - - - 1.00 -
AR 0.145 0266  0.297  1.16(0.63,1.61)  0.893
E XD 1 0.5 0.164 4732 L72(1.11,2.62)  0.008
APPSR 0.348  0.169 5318  2.33(1.56,3.51) <0.001
e =7 FoRTCHEE
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MeE A FIERE 4. 20 {4 80 4R, ATk
EEE A SEBORRERELSE REY . BT, IREA
A TR MV PR Kt A v LRI S R, B 8
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