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PRI MR A 9 E (PDW) M JIEEEH a ¢ Lp(a) ) 50588 (AF)EEAE
FHHERRBTBRIE T Ao 1 (A B AE D1, FRER 3 P 38 6 A0 3 PO R A ikt
EEIRTT R E T A2 AR FR BAH JC 78 A 3 TR0 A1
Tk

[ 43 BT 3R ARON 2020 4F 3 H & 2022 4F 9 H IR Bl ARTEMRGLERATT I
157 B0 B B F AR N AR R, YR 2018 fF4EmHERE, L BITAHGIT H AR
6 LA T 8] T 23 b (TR K e A4, 3l s i sS4 (TTR>65% .
IRFRPLERGE T R kAR 4D DR AR T EPistsd (TTR<65% . TRFRHLEHA ST
P E AR o WA T RGN Fis. GIFHZ . GIF5EMR.
W 5 R s /MR (PLT) < Il 408 (Hb)  ZL4H AR (HCT)  PDW,
SAEEEE (TC)  RFEARE AR EEE(LDL). =% 5 f 2 H AR [ B2 (HDL) H
M=H (TG) . Lp()%&fabr. AT A 6 AN HBIBEYI, 7 HTim AR ML K Al
TTR A, ERBREE T2 RS (EER 1. KL RS BIGMETIZE
BB R RO E EiRIer 5 AF B R EA T R e M R 1
AR Z[A] (R AH S, 4R T TTR AAAEAH SCHER % B2 803 4T Logistic [=1 U543 47,
KAZL L. R4 PDW FI Lp(a) L& 954G A TN A2 bR bt e e 1 iA
IR (ROC) TAESHEIZE.

ZiR:

1. miEPUEEA (TTR>65%) MIEmE T EPiEEA (TTR<65%) KA.
EW . AR AR WO Ol IR — R R e R, ER
BIegiih 5= (¥ P>0.05).

2. PLEHGITRE R bR M PLEtia T AR e EA R bRHAE PLT. Hb. HCT.
TG. TC. HDL. LDL §ytb# I, Z=F¥kgtit2E L( 4 P>0.05) . £ PDW,
Lp(a) ¥ ELi |22 7390 G ih-52 5 L (P<0.05).

3. Pearson #H<E43 4T, TTR 5 PDW. Lp(a)% 3 2B AAHE (r=-0.477, P
<0.05; r=-0.578, P<<0.05) .
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4. ZKEE R4 PDW (p=0.291, OR=1.338, 95%Cl=1.061-1.687) . Lp(a)
(B=0.045, OR=1.047, 95%C1=1.010-1.085) /&5 TTR & S iEbr G R S5

5. ROC #1444, PDW XHEEMGTERS € PR ROC HIZE T AR 0.785
(95%Cl: 0.714-0.856, P<<0.05) ; Lp(a)XtHEiEmPikiia e i ROC 4k T
FHH 0.850 (95%Cl: 0.788-0.911, P<<0.05) ; PDW k& Lp(a)dt ik mbikiss
SEMER ROC #hZE A A 0.903 (95%Cl: 0.856-0.951, P<<0.05) .

6. PDW [F i W il 17.71%, 208 H%0N 0.473, RIEBUEHN 69.80%, FF
SN 77.50% . Lp(a) i FERWT 5N 223.74 (mg/L) , ZIE4EHCN 0.602, R
HUE A 88.40%, HFHIE N 71.80% . PDW B4 Lp(a) 21836504 0.698, R
FE4 89.50%, RN 80.30%
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Abstract

ABSTRACT

Objective:

To investigate the correlation between platelet distribution width ( PDW ) and
lipoproteina (Lp (a) ) and the stability of warfarin anticoagulant therapy in patients
with atrial fibrillation ( AF ), and to explore the predictive value of PDW and
lipoproteina ( Lp (a) ) for the stability of warfarin anticoagulant therapy in the

short term.

Methods:

A retrospective analysis was conducted on 157 patients with atrial fibrillation
who were treated with warfarin anticoagulation in our hospital from March 2020 to
September 2022. According to the 2018 guidelines, they were divided into two
groups according to the percentage of time within the target range of anticoagulation
therapy ( TTR ), namely high-quality anticoagulation group ( TTR > 65 %, also
known as anticoagulation stability compliance group ) and non-high-quality
anticoagulation group ( TTR < 65 %, also known as anticoagulation stability
non-compliance group ). All subjects were collected including gender, age, combined
medication, combined disease, smoking history, drinking history, platelet ( PLT ),
hemoglobin ( Hb ), hematocrit ( HCT ), PDW, Total cholesterol (TC), low-density
lipoprotein cholesterol (LDL), high-density lipoprotein cholesterol (HDL),
triglyceride (TG), Lp (a) and other indicators. A 6-month follow-up was conducted
to analyze the correlation between clinical observation factors and TTR. The above
data were obtained through outpatient system, inpatient case, test system and
telephone follow-up. Firstly, the correlation between the above indicators and the
stability of warfarin anticoagulant therapy in AF patients was calculated by single
factor analysis. Then, Logistic regression analysis was performed on the parameters
of TTR correlation, and stepwise regression method was used. The receiver operating
characteristic ( ROC ) curves of PDW, Lp ( a ) and the combined prediction of

warfarin anticoagulation stability were drawn.
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Results:

1. High-quality anticoagulation group ( TTR > 65 % ) and non-high-quality
anticoagulation group ( TTR0.05).

2. There was no significant difference in PLT, Hb,HCT ,TG,TC,HDL and LDL
between the two groups ( P > 0.05 ). There were significant differences in PDW and
Lp(a)(P<0.05).

3. Pearson correlation analysis showed that TTR was negatively correlated with
PDWandLp (a)(r=-0.477,P<0.05).r=-0.578, P <0.05).

4. Multivariate analysis PDW ( = 0.291, OR = 1.338,95 % Cl = 1.061-1.687 )
and Lp (a) ( B = 0.045, OR = 1.047,95 % Cl = 1.010-1.085 ) were the clinical
parameters affecting whether TTR was up to standard.

5. ROC curve analysis showed that the area under the ROC curve of PDW on
warfarin anticoagulation stability was 0.785 ( 95 % Cl : 0.714-0.856, P < 0.05 ). The
area under the ROC curve of Lp ( a ) for warfarin anticoagulation stability was 0.850
(95 % Cl1:0.788-0.911, P <0.05 ). The area under the ROC curve of PDW combined
with Lp (a) for warfarin anticoagulation stability was 0.903 ( 95 % Cl : 0.856-0.951,
P<0.05).

6. The optimal cut-off point of PDW was 17.71 %, Youden index was 0.473,
sensitivity was 69.80 %, and specificity was 77.50 %. The optimal cut-off point of Lp
(a)was223.74 (mg /L), the Youden index was 0.602, the sensitivity was 88.40 %,
and the specificity was 71.80 %. The Youden index of PDW combined with Lp (a)
was 0.698, the sensitivity was 89.50 %, and the specificity was 80.30 %.

Conclusions:

1. PDW and Lp ( a) are correlated with the stability of warfarin anticoagulation
therapy in patients with atrial fibrillation.

2. High levels of PDW and Lp ( a ) may be risk factors for substandard
anticoagulation stability of warfarin.

3. PDW combined with Lp ( a ) has a high efficiency in predicting the stability
of warfarin, which may be used as a new method to predict the anticoagulant stability

of warfarin in patients with atrial fibrillation.
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L& Tk

RIS G IR

RVHE G AR

AF Atrial fibrillation L 5 B 5]

TTR Time in therapeutic range VBTG BB N BRI AR [B] 40 B
PDW platelet distribution width ML/ 53 A 55

Lp(a) Lipoprotein a JEEH a

VAF Valvular atrial fibrillation A o B

NVAF Non-valvular atrial fibrillation I 00 5 B B))

PLT platelet count IR T

HCT Hematocrit 212 i R AR

Hb hemoglobin AR S

NOACs new-oral-anticoagulants i E R ]

TG Triglyceride H i =

TC Total cholesterol b JIFL ]

HDL high-density lipoprotein cholesterol e 5 i A I
LDL low-density lipoprotein cholesterol IR %55 52 i 2 P A ]

INR International Normalized Ratio P nE

ACEI angio-tensin converting enzyme inhibitor  IflL % '8 5K 2 #4 A0 B 40151 751
ARB angiotensin receptor blocker [IIN=R N | B S 1|
CCB calcium channel blockers 5 B - 3E 1 PH i 5




Fl1E 5lF

L1E 5|8

0 5 BBl (Atrial fibrillation, AF)y— % PR o 2R A A TR EY
O IR TS O Uit . AF B3 B E B IR R B O i), =
T KIAFELER AF A REfEO DIREE 59 XS BRI N . AF B L v] ReAE O b5
WIE R, (A — B i il ods B AR 28, B lie 21, & WL 9K
FeZE. AF BE IR AAHRIR, AT S 3 ik 3350 5 EEE, 5E
RIE, AF B)RIAFEAW BT, BIE AF RIRERAEAR K 30 4F g Nk 3 £506,
TR BRI pFERGHIEG YT . TR BSRE B HAE, XEE f
RS R R AARAE M. Brtia Ty o] AR AF B A xS, 2 Wi AF B3
RAEMARENEEFRD, STk, 28T AF BN EZhk
HITEL,

WA PR T EEREDUL MR 2P 4R R K HPuT. X EF R, H
HIT VA B a8 O btz (NOACs) o AEyLARAME| A+ 5
ged R K A B FII. VII. IXAIX AR 2N B AR & A —2%
FURPUEEZ S, g Ta t, TP EEMRUREE A 80T ARk ki itis
J7RaE M (time intherapeuticrange, TTR) Fl#i#¢5% & (International Normalized
Ratio, INRDIX MEFRPT TTR A2 HIEMIG ST A R 22 eV i B B RE R 2R,
FLARBEAPURHIG T 1L FE H Hisk o 18 21 F90UE YO A IS 1] e o5 B 20 B, e
EMIRYT TTR A 40 E 5 U0 BIASE B 2 1 IRpeit 25 W i At i R
M, HEAATEME R M N E Mg pess, HxT&IEMERRE. B
REA 2R IRIG A BF 2 R B, AR RN GG M — Pt
HEGEFE . DRI Gn ] Y A ERN PE I AR AR B R T T SR+ oy L

AF XU lEN IR S) )5 B — @ sgm, /MR REHILDIRE, A TP
e A, AT DLR B s AL = RS o Fe A I /NAR 23 AT B (platelet
distribution width,PDW) J& T~ Ifil /M I B 224, H o S B I /A AR RN B
M, Bl SAREY, PDW /EM/MOSEHE RN, 25 et
FEFAE GG InA o2, R85 A a (Lipoprotein a, Lp(a)) @i ZMyLHIS
AR, Lp)R&E e E A A FERE A B i AR 8 Fr L R ik g
HH, FEIRERR M SR AR, R E AR S BRI 15
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ST I, AW TR EEE AR GURER T 0 5 BEh B AT B, R
PR 5 (PDW) BRI a ( Lp(a) ) S5 PTEG T Fase M2 (R 1A
KVE,  FFERIY W8 AL 5 BUE ] AR MpL IR T IS bR 0 7 T A e, DASBEE
— DR I PUAEE B AR . BTk
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B2E AMSHE

2.1 FR®E

RN BN ABT TN R, ARIEHUER T H PR ya A I 8] & 25 b
(TTR) K5 HIr A4, 73l BRIk (TTR>65% . JIRMRELREG ST A2 €
MEIERRAL) LR R 4L (TTR <65 % « JRARLEEVAIT FasE AN A AR D)
(=] P ) 53 A FEUSCER PP B B 0 RGN . R BIFHA . &I I
MRS AR SE . I RTEEL (platelet count, PLT) . 2125 A (hemoglobin,
Hb) 2L (hematocrit, HCT)s PDW. Hil =g (Triglyceride, TG) -
KL JIH[E B (Total cholesterol, TC ) iy % FE i & F IR [ % Chigh-density lipoprotein
cholesterol, HDL) . K% /i85 HIHEEE (low-density lipoprotein cholesterol,
LDL) . Lp(a). FEAT N0 6 MHIMBET, 2T ARWERH RS TTR 2 [HFIAH
Ktk it MR MR Lidtebr 5 AF B REMRbTEHR T R e 2 S
IEHR Z B AR R, 4K T A TTR AFAEAH O (1) & T S 0347 Logistic [=11H 7347,
KHZLEHE . Hfezt] PDW F Lp(a) bl S R ECE T0l AR bR fe e ik
W32k #E (ROC) TARRFHE L.

2.2 RAR

2.2.1 &R PBIRIE

WP 2020 F 3 & 2022 F 9 HIE A HREMGUREATT IRFSE O 55 B
2 EE 157 GO R P IR BT & IR HERTHERR bRt o

2.2.2 ANFRAE

@© & E A AME R P RSO B sz W 1€ X
@  KIIERFAR I SEEMPUERRTT (6 N H KAL)
@  HATIZEAE R U R B e B S .

2.2.3 HERRRE
O M. BEUTERE A RIS ST R R B
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F2w BRETL

@ BEAE & w28 B bk I A 0 6

® FHHEIFERELG S

@ FEVIEM<6 A AT 6 FAREUIIRE<3 k. RTMIRBE DT EFEEE 1 H
iDE e

® PRI T OO TR D IR 2 ) S A T R

2.3 ARG

2.3.1 EELSHERAE

P AR RO AT IZ W, 12 SR s EE S E g SR AL 1 O H P B
LIPS B AL 30s HUnT LA W55 B Rpakin [alka i Bk 0 55 BRI v Ry
BALGE. EURLHEERDL: p BalR, 2Bl f B(EE), RR (AL
ANHEN o 5 A AR IR QRS 387 8 KW $ s Pk = A 22 S A% 3 1055 146 A% (P 25
HAEE I DB

2.3.2 —ARHER R SR K iEAR

W12 RS EBOHG. W RS. BmiEFEY, o B E ) — R
BRI A AR R . O— R BTRMUIE MR . F . SIFHA. AR, )
JHEE GE 1A ORI« RS CERERAIIE=3 K, BIk>50mD K BEvi
Y. @928 =AM LTEARHE PLT. Hb. HCT. PDW. TG. TC. HDL. LDL .
Lp(@)Lh & INR. XTI S MRS E5R FHBE U7 RS R B ORI
e RIEL S, OMF AN KH SYSMEX, g RH HZ 7600, #Eli L)
REKH SYSMEX-CA3000, o il ™ k& 4% e A 56 s A 08 1L Bk A 12 47 4 560 o
PDW(Z%5 il 15.5-18.1%)  Lp(a) (ZFH G 0-300mg/L) . PDW & e Bt Ifil 7)>
BRAARR /NI BB, FH A SRS MR AR RN A 7 Rk R IR, Lp(a)
EHBMEA A MEAEE D B @ o A Rk AR B a0,

233 EEHEREMNIESHE

TTR FTonEiEMPrEtREr:, RIEAPEIEIT IR Pkt sm A 2 e
0 P RTERE TR) B o R 40 BB ASHIF 5 r SR ] PN 0 B FH B al AR IR B BE U B
Sk TTR, B INR 2 2.0 2 3.0 FOVRET &5 H 4 b, vH B L BRBE U7 1H>6
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MH. ETEEN. BUREEZHRE, Y] 6 HK INR J&, 1HEFEREED
R IEARIRE T G . TR HERE, — B OL N TTR>65% W Nikbr,
Bl Pkt (AR ia e R ) o« TTR<65%M AANIERR. INR 7EIRIT
BRI (R BRAG, HR ARy 8 (SR B S o AR i i L Rk A 10 7] 2 U
PELLT U INR 4 2.0 22 3.0 FIEAAE; 1.51 & 1.99 I A S5 =G0 10%:;
<1.50 &3 & S I 15%; 3.01 & 4.0 i & S5 =D 10%; 4.0 £ 4.99
RS2 1 RIGEEEFERD 10%:; 5.00 £ 8.99 I, #{=H24, INR Rk
F| 2.0 & 3.0 FEFEEMRGLE I BB R SHERD 15%. PR LLR
AN TTR KiEbr: OTTR<65%; @6 A WA 2 X INR>5.0 8F 1 /X INR
>8.0; 36 ™MHWAH 2 K INR<1.51929,

24 GWEFEHRE

K SPSS20.0 BAFHEAT B b, THEFORH TR 2R, HECSKH ¢fh
K, BRI % EoR, BCR A% . Logistic [0 EyEARBUEHE AR 1)
MR R . FIF Logistic [HE77 R TMAERL, Iz H 238 TAERA M ih 28
(ROC) RAEGIGH TR GE, LA P<0.05 AZEFRAGITFE L.
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3.1 REBE—RINRILL
FRALE R R EIe . BRI, GIRROR . AR . TR SRR
R e b, 2 REESE R (8 P>0.05). IE 1.
%1 PALEH I RIORD L

Ly I bR
NS (TTR>65% , (TTR<65%, U AH PH
n=47) n=110)
PERIN (%) ] 2413  0.120
% (82) 29 (35.37) 53 (64.63)
1 (75) 18 (24.00) 57 (76.00)
FER () 62.83210.26 65.49+49.74 1542  0.125
HIFAZAM (%]
FIPRF) (85) 41 (48.24) 44 (51.76) 3.202 0.074
ACEI/ARB (23) 10 (43.48) 13 (56.52) 1.389  0.239
CCB (37) 17 (45.95) 20 (54.05) 1.524  0.217
B SZARFHIR A (29) 13 (44.83) 16 (55.17) 1.421  0.233
E IR IN (%) ]
O (7T 20 (25.97) 57 (74.03) 1.131  0.288
Bl E (86) 22 (25.58) 64 (74.42) 1.720  0.190
BEIRIG (54) 13 (24.07) 41 (75.93) 1.349  0.245
R IE (92) 25 (27.17) 67 (72.83) 0.809  0.369
WM RN (%) ] 0.048  0.827
A (35 11 (31.43) 24 (68.57)
T (122) 36 (29.51) 86 (70.49)
N (%) ] 0.190  0.663
f (23 6 (26.09) 17 (73.9D)

G (134) 41 (30.60) 93 (69.40)




3.2 MEBESSWERRIE

WiZH % ) PLT. Hb. HCT. TG. TC. HDL LA} LDL #8ArEbEE, 2573
TGt 2w (%) P>0.05) o iEARHI PDW LLE Lp(a)febrK TASIEFRA, =57
B GEm (P<0.05) . W#E 2.

R 2 P S S SR AR E

o ANikbrdd
EhRH (TTR>65%,
K Z= (TTR<65%, t1H P {&
n=47)
n=110)

PLT (10%L) 150.53444.82 135.94443.61 1.904 0.059
Hb (g/L) 130.75+41.63 130.29+.35 1.835 0.069
HCT (L/L) 0.4240.02 0.4140.04 1.627 0.106
PDW (%) 16.73+1.52 17.41+1 .58 2.498 0.014
TC (mmol/L) 4.6540.92 4.8240.79 1.174 0.242
TG (mmol/L) 1.4640.58 1.4140.54 0.52 0.604
LDL (mmol/L) 2.9440.91 2.8940.85 0.331 0.742
HDL (mmol/L) 1.1940.18 1.1540.16 1.381 0.169
Lp(a) (mg/L) 219.52+10.42 224.08240.21 2.547 0.012

3.3 TTR 5 PDW LK LAP B Pearson FEX 5947

Pearson fH7< 1440 #T, TTR 5 PDW LA & LAP 2 Il A0 (r=-0.477,P<0.05;
=-0.578, P<<0.05) . WL#¥ 3.
% 3TTR 5 PDW ULz LAP [ Pearson #H &1 20 #t

PDW (%) Lp(a) (%)
FSES
r P 1H r P
TTR -0.477 <0.001 -0.578 <0.001
PDW 1 - 0.077 0.336

Lp(a) 0.077 0.336 1 -




CEE
3.4 BIEERNFERTREMNZSERS
¥ iR irh 2R A g E L (P<0.05) K8+ £ 7T Logistic 1]
M, ZHEESHT, PDW (B=0.291, OR=1.338, 95%CI=1.061-1.687) . Lp(a)
(B=0.045, OR=1.047, 95%Cl=1.010-1.085) ;£ 5 TTR & &5 i&hr il K S5 .
W 4.

R 4 TTR M ERMURARR E V1) 2 KR e i

FAIS N B1E SE 18 Wald B P 1H OR 1H 95%Cl
PDW 0.291 0.118 6.051 0.014 1.338 1.061-1.687
Lp(a) 0.045 0.018 6.244 0.012 1.047 1.010-1.085

3.5 PDW #1 Lp(a)8J ROC BhZ 447

PDW DL Lp(a)>RH ROC BT 704, 45 WoR, PDW XA AL R
EMER ROC #iZE FHAA 0.785 (95%Cl: 0.714-0.856, P<<0.05) ; Lp(a)X}tE
MR RS E M1 ROC #HZR R IR N 0.850 (95%Cl: 0.788-0.911, P<<0.05) ;
PDW Hk& Lp(a)itEiEmkpiittc e tEr) ROC HZk R A 0.903 (95%Cl:
0.856-0.951, P<<0.05) W% 5, K 1. PDW HItER MK 5N 17.71%, £&36%
N 0.473, REBUEN 69.80%, FrfEN 77.50% . Lp(a)ftifEwilr s 223.74

(mg/L) , ZIBFRECN 0.602, REEH 88.40%, N 71.80% . PDW Hk
A Lp(a)NZEF8ECN 0.698, REUE N 89.50%, FEFEHN 80.30% . WK 6.
# 5PDW. Lp(a). PDW-+Lp(a)ff) ROC £k A

fabn TR P 95%Cl

PDW 0.785 <0.001 0.714-0.856

Lp(a) 0.850 <0.001 0.788-0.911
PDW+ Lp(a) 0.903 <0.001 0.856-0.951

# 6 PDW. Lp(a). PDW-+Lp(a)f = &5 E Flks 5 5

s S ER LI 2155 REE Ry BE
PDW 17.71 (%) 0.473 69.80% 77.50%
Lp(a) 223.74 (mg/L) 0.602 88.40% 71.80%

PDW+ Lp(a) - 0.698 89.50% 80.30%
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