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foot ulcer, DFU) J™ 5 & ) 5¢ R S HXT DFU EJ i WA B J5ik ARG 442 K2e s — e =
BE 3R 2018 4F 3 H 52 2023 4 3 HAEBERY) 345 24 DFU 3 WA S 1 — RN 22 B0k R IMAE AR
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25 2R Logistic [R5 A DFU 51 B2 15t 97 19 88 57 S0 R 5 25 1) 32 1508 TARRRPE 2, LAPEA
PHR il DFU #ER M. 858 FREBUZAEE T HbAle FPG ilil/MRI14k(PLT) fil PHR S5 1%
EETRETIZA(P<0.05) , ZHZE Logistic M) % 8 PHR  J M L& DFU f835 3F i o0 55 B 19 1)
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[ Abstract | Objective To investigate the relationship between platelet/hemoglobin ratio (PHR) and
the severity of diabetic foot ulcer ( DFU) and its predictive value for DFU progression. Methods
A retrospective study was performed in 345 DFU patients treated in Department of Endocrinology, the First
Affiliated Hospital of Army Medical University from March 2018 to March 2023. Their general demographic
information was obtained, and the results of laboratory tests, including hemoglobin Alc (HbAlc), fasting
plasma glucose (FPG) , biochemical and related blood routine indicators were collected. According to Wanger
grading, the patients were assigned into mild (n=145) and severe ulcer groups (n=200). The demographic
data and clinical parameters were compared between the 2 groups. Multivariate logistic regression model was

applied to identify the independent predictors for severe ulcer in DFU, and receiver operating characteristic
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(ROC) curve was plotted to evaluate the predictive performance of PHR for DFU progression. Results The

severe ulcer group presented remarkable increases in male proportion, HbAlc and FPG levels, platelet (PLT)

count and PHR when compared with the mild ulcer group (P<0.05). Multivariate logistic regression analysis

revealed that PHR and male were independent risk factors, while, HDL-C was a protective factor for progression

to severe ulcer in DFU patients ( P<0.05). ROC curve analysis showed that the area under the curve of PHR for
predicting severe ulcer was 0. 701 (95%CI. 0.646~0.756). Conclusion PHR is strongly associated with the

severity of DFU, and shows certain predictive value for the progression to severe ulcer in DFU patients.
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DRI B 15977 ( diabetic foot ulcer, DFU ) =24 PR %5
e H DL AN IR ™ I O ARE 2 — , PTS EORE 1 BEk
KU A DFU B & A B 4 R 52 4x B, (H AN 1
ERE T B 2 R YL C PHIESE 2 DFU & A
RIEWIRZOHLE . B T I N B 20 06 B B i R A 4
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R I R PR S B ) R B T
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I/ 1M 2155 1 EGAE ( platelet/hemoglobin,, PHR)
SR SR 4 B S IR SN A A SO K- B BT A8
RIAETRFR . BFFTEB, PHR A5 ZF0 M4 5 Y
UG BYIA ™ a8 3 S0 R 0 ke 9 58 3 1 28R B XL
G BA— 2 WA . 4R, PHR 5 DFU J5 1% ™
HEEER R M AU, A5 EERE PHR 5
DFU Jpi i ™ R LAY R, LUHHN B DFU 3 i 15
DAL, $ i3 DFU 3 i 57 30 RO 1) ol A A ek
LT HUAYY DFU,

1 #ZMEIE

1.1 #BRst%

A0 Ao 2 2 R B — R I e 2 Rl 5 A
TARRETLARI 2018 4R 3 2 2023 47 3 A FREE%
PRy 5 — B s = B N - I RHME B 16 97 9 DU J8 3%
2 FUBE R (type 2 diabetes mellitus, T2DM ) Y2 Witk
HE 1999 4 A TLAE 41 41 (WHO) [y b ' . 2 1
2019 4 [# froB¥ R 5 & T /F 4 ( International Working

Group on the Diabetic Foot, IWGDF) & 4ii (115 7 , ¥ IR
o K S5 Je P 6 S T JC IS o 7 D L
HASE A R FBIEE 3507 (20 RIS L A
biifl : OWI 2 WA T2DM FAE PR 2 5 @ Wanger 43
=1 % ;QFH>18 3, H<80 %, M HIABR ; @ HAT
SERE A BERT P PR, HEBRARUE : O it & B RS
SR EE I AARE s QG IR SORS B A ; T PR 5Y
WL s T T T RE N A, W S T 42 TR
o MgV TR . A HIE ST B WAL G AR HERY
345 f5i] DFU 835 A B 58 x5 4, Horp 5 vk 18 3 246 43
(71.30%) . ZHURATiRS A KA DFU B B
PR BEZToMEmE" . I, R nTHERR A
e fay X T 58 45 8 n] RE & LAY 2 MR . DFU g 16 7™ B2
FEFE R Wanger J320bnifE, M4 Wanger J3 2Ry
BE R B 2 145 ] (Hrp Wangerl 25 24 {4i],
Wanger2 2% 121 {5 ) F1 5 J& 5t 47 20 200 f41] ( H: h
Wanger3 2% 120 4], Wangerd 2% 77 ], Wanger5 2%
3450 . [FIEARHE PHR [y 1053 A2 80f DFU S35 4024
4 70 (Q1;PHR<1.51,Q2.:1.51 <PHR<2.04,03:2. 04
<PHR<2.88,04:PHR=2. 88) , AWF5% L i 4 4%
KES —MEERAAME R SH i [(B)
KY2023135 ], 7EEH R EA R ILHRE R RG R
L (R HS :MR-50-23-042040)
1.2 BRIk

PRI TEXT G0 — M N 27 BERE, A48 M) L 4R
U A TR B0 (BMI) | e I 9 B0 R 0 BRI B B
FERIRAER 8 h DL b, T3k H V5 =28 I il B Bk
1L AG: ) 23 B8 1fit 4% ( fasting plasma glucose, FPG)  ¥E4L
1fil #2175 B ( hemoglobin Alc, HbAlc) Z Ifi B 481 ; JR R
(uric acid, UA) . fli it "B /N Bk J€ 3 & ( estimated
glomerular filtration rate, eGFR) | JJLEF ( creatinine, Cr) |
PR 2R (urea) 55 B T fE 48 bR s 4% B 4% % i (aspartate
aminotransferase, AST) \3Rk%5 [ (globulin, GLB) N4
MR 4 FL 4L AL il ( alanine aminotransferase, ALT) (42 it
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¥FRL W ( glutamyl transpeptidase , GGT ) 45 AT B GE 45 #1
& H iz ( total cholesterol, TC ). H W = fig
(triacylglycerol, TG ) | /& %% B g 42 (1 JIH [A 5 ( high
density lipoprotein cholesterol, HDL-C) iK% iR H
fIH [# P (low density lipoprotein cholesterol, LDL-C) 5§
MLJEFE B 5 1L 202 1 (hemoglobin, Hb) | IfiL /)N #3145
(platelet count, PLT) | [ 40 e 11 %% ( white blood cell
count, WBC) . 2T 40 4 i % ( red blood cell count,
RBC) Ik 40 8 3 %1 (lymphocyte, Lym ) | 44 41 it
144 ( neutrophil, Neu ) . 5 #% 24 H i1 %% ( monocyte,
Mon) S5 IfiL 3 KLF8 b5, JF 115 PHR, PHR i35 A5
& PHR =PLT/Hb,
1.3 %t 5

% IBM SPSS Statistics V26. 0 {07815
1, MedCale V20.0. 14 #4752 10E TARFHE(ROC) ik
I3 IEAIATHEGORI x+s Fm, PI4LIA] LR A
MSTAEAS ¢ K35 AE RS AT TR TR L M(Pos, Pos)

PR, AL HLBER ] Mann-Whitney U K286 1 805%
FLTSEL(%0) Fm , 4010 LLBER T X R, 5 B2 Y
Bt P<0. 1 BB AFLIE Logistic [0] U5 737 it
— L2 DFU 52 350 (09 S B0 I 7 AR 4JE ROC
PP PHR X DFU 3 3 B T00 (L, 153 il
LB FHIFR(AUC) . P P<0.05 HZa A St X,

2 #R

2.1 DFU #2255 5 4 Fe T 53 S 4L 18] Yo ik

R 1 FoR , B8 FEAR % . BMI W B R
¥ I E % . TG, LDL-C ., Urea, UA , Cr.eGFR , GGT,
ALT \Lym J7 [ 22 5# LGt B X 5 5% 5 0t iz 41 A
Lo, 3 BE 9 4 5 v L 5] HbAle \FPG , WBC , PLT,
Neu Mon ,PHR I %} 15 (P<0.05) . IHAb, H 5 5
ZHiY TC \HDL-C \AST .Hb RBC Sk T2 B 57 4 , 25
FSAGIEE L (P<0.05) . [FEF, K% PHR P47 41
PRI, EE R Tt I BRI SR L N (P<0. 01, 8] 1)

®1 BESRBEAMEERRBASREAOZERMGKREELM(Pys, Prs) (%) x5 ]

EL0Y SR (n=345) BRIEBZ (n=145) HJEBH7 (n=200) P
R W 60. 00(52.00,69. 50) 61.00(54.00,68. 50) 60. 00(52.00,70. 00) 0.799
B 246(71.30) 94(64.83) 152(76.00) 0. 024
BMI/ (kg/m?) 24.00(22.00,26.20) 24.60(22.25,26.35) 23.54(21.90,26.00) 0. 090
A sl 179(51.90) 67(64.21) 112(56.00) 0.072
Ve LN 155(44.90) 62(42.76) 93(46.50) 0. 490
I E 206(59.70) 89(61.38) 117(58.50) 0. 590
HbAlc/% 8.90(7.40,10.90) 8.70(7.25,10.20) 9.10(7.53,11.45) 0.010
FPG/ (mmol/L) 8.18(6.12,12.11) 7.94(6.03,10.92) 8.63(6.24,13.12) 0.041
TG/ ( mmol/L) 1.38(1.02,1.90) 1.36(1.00,1.99) 1.41(1.03,1.84) 0.493
TC/(mmol/L) 4.13£1.37 4.30£1.22 4.001.12 0.016
HDL-C/( mmol/L) 0.97(0.80,1.18) 1.03(0.88,1.24) 0.90(0.74,1.11) 0. 000
LDL-C/ ( mmol/I.) 2.65+0. 84 2.710. 89 2.60+0. 81 0.212
Ct/ ( pmol/L) 78.90( 62.25,108. 40) 75.20(58. 35,107. 20) 80.25(63. 85,108.78) 0. 086
eGFR/[mL/(min - 1.73 m®)]  84.02(59.15,101.97) 89.17(60.86,104. 68) 81.84(58.46,101.39) 0.289
UA/(pmol/L) 325.00(263.00,413.50) 326.00(270. 82,416. 50) 323.00(254.50,410.00) 0.558
Urea/ (mmol/L) 6.67(5.00,9.06) 6.40(4.88,8.25) 6.88(5.00,9.48) 0.126
AST/(TU/L) 18.20( 14. 60,24. 10) 19.70( 15. 40,24. 30) 17.40( 14. 03 ,24.03) 0.045
GGT/(1U/L) 28.80( 18. 50,49. 35) 58.67(17.10,48. 85) 30.50(19.93,50. 38) 0.211
ALT/(TU/L) 15.90( 11.00,24.30) 16.30( 11.85,24.80) 14.95(10. 40,24.00) 0. 204
Hb/(g/L) 115.00(99.50,131.00) 120.00( 109. 00, 135. 50) 112.00(94. 50,125. 00) <0.001
RBC/(10"2/1) 3.87+0. 74 4.05+0.74 3.74:0.71 <0.001
WBC/(10°/L) 7.44(5.67,9.69) 6.67(5.32,8.47) 8.16(6.16,10.79) <0. 001
PLT/(10°/L) 230.00( 173.50,304. 00) 207.00( 162. 50,258. 50) 260. 50( 190. 75,346. 50) <0.001
Neu/(10°/L) 4.95(3.45,7.06) 4.39(3.03,5.55) 5.56(4.03,8.13) <0.001
Lym/(10°/1) 1.57(1.20,1.92) 1.57(1.26,2.01) 1.52(1.16,1.90) 0.349
Mon/( 10° /L) 0.55(0.43,0.73) 0.51(0.39,0.65) 0.62(0.46,0.79) <0.001
PHR 2.04(1.51,2.88) 1.75(1.26,2.15) 2.31(1.75,3.16) <0.001
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2.2 PHR 5 DFU = &4 & % % #) Logistic = )2 5 #
%R
WRIEIELL TR A 45 R ¥ A P<0. 1 Y5 RN
AZHEK Logistic BIH4HT, If LEr 2 ELL R R,
ZEM R, PHR B4 J& DFU (B 3% 0 8l 8 B 195 1Y
Az fEk I ZR (P<0.05) , 1l HDL-C 2 4 57 R 47 Hl &R
(P<0.01,32),

%2 PHR 5EEHRKE B Logistic B35 47

e PR 7 e B OR 95%CI P
Bk 0.741 2.097 1.211~3.632 0. 008
HDL-C  -1.314 0.269 0.115~0. 625 0. 002
PHR 0.731 2.078 1.601~2. 698 <0.001

2.3 PHR %} DFU = & 42 & a9 Fa ol {4

ROC {53 #7 .7~ , PHR il DFU &4 k4 &
RESRIZ ) AUC A 0. 701,95% CI J3 0. 646 ~ 0. 756 , 4%
FERRIBTE 1. 97, R 66. 50% , 45 5P 68. 28%
(P<0.01, 2), PLT fiijill DFU f8 35 & A= 15 5 507 1)
AUC # 0. 683,95%CI # 0. 631 ~0. 732, /LA W (N
311, RS 33. 50% , ¢ 551 94. 48%, Hb fijl] DFU
HBF R TR R M) AUC 24 0. 625,95%CI H 0. 572~
0.677, Fe MW {E R 108, U B 45. 00%, FF 5 1
75.86% , Delong f:56 2% W i 7n, R PHR i1 Hb /9
AUC 2R BAH% 122 X (P=0.005),PHR 5 PLT
) AUC 22 5 & PLT Al Hb [ AUC 22 #4512

100 |-

U
3

O e e

0 20 40 60 80 100
-5
B2 ROC %4347 Hb PLT PHR SRR 2
BERFHRNNE

3 itig

DFU J& 3 250 o 2 S8 B A B iy E 22 5 A, AN
DA NFIRL SR T E RIGT E, ™ EH 2 T
BE DRI 8 AR T N A . DRt i A i e O A
T B, XN DFU i 45 fs R 2
SCo PHR S B AAR J5) 38 8 4 B R SEARAS I — 30
T, R 7 2 A L R4 AT A LA R
R BRI . ARFSE & L, PHR 55 DFU %
FREESR YA G, AT DFU 9 % 4, #2% PHR AJ/E R
DFU HLHA i A () B 248 b o

18 R i AR AL IO T2DM (14 3L L5 FRRFAIE 22
BT/ AE 8 A A A IO 3 1 fik 25 - it e
KA TR AW MER . UL, 836 /MR B0 Aol
REM AR W] BEAE T2DM Hh &k #5— 2 BFE T . IEH L
T WU HBAG C RS /SR T 3 S R R SRR (R
PR D At T T2DM R A P B IR
AIAFTEAE AN IR R B2 1 D RE B4, 35 22 R B A %o /i 471 i
RN — S A AR AR 5 DA S8 03% I 468 455 35 007
4 /AR T P SR e, S B0 I T 4 B VA R
SZABRILIMLAS P9 Bz D RERRAS , INE T R 455 78 , S 2
J§l T DFU % LR F sz Jg '™ . [lisE, DFU (g i 3544
(S AR A A IR TR AE A I, 9 55 B 5 bk B 40 B
AT P 114 22 o G2 40 -5 2 E AR DTG o 3
A A PR R, PO F M AR R i
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SHIb— 80, S TR A R, HEBm AN
WBC \Neu , Mon HJJ I 5 4% B 15t 47 41, 3 3% W) 0 3 ot
P AR ™ B 4 B RO S o

S AL I Pt S W PR & E R R ) AL 2 —
F5E EF SR RIS A8 AT K T S v TR A
T, FERIZ — & WE R A8 I/ AR B 3 1 4R
# (ROS) W 5 5 T e ARE ™ o AT REAY IR DR L . DI
AR /R A2 2E ROS |77 A, 5 | B sl o 48046 1 8
MR RT LA NOX1/2 {55 774 ROS, i 7] LA
I SRR T AN P R AR AT 2 A0 S AR N )
=4 ROS WY 4HMUAR HAE T, f22F ROS Y4k B, 3 5
SEARREHL, I R I IR R . &AL
WO ATAE F T /N, F — 250 AR /MR 3 B 1
ROS W] 38 3 2t 4% 1 /A A5 55 B /N B 7
A7 R AE T2DM b i ROS i 200 i P 45
FAASIE— 2B WK, /AR A 2 1 GP 11 b-T a 33,
SECT ML/ S R E A AR . ORI
AALREST S B BT . ROS 13 77 A
o T ARBURARRE ST, B E T AR AR S I
AR I RIEFE 48 7~ , T2DM &35 18 A AL 15
PR AN A Al S G R R AR, 2 I IR S e Tt 0
PhsE PR LRE S TR 0 AMEIES I AT AL
FR AT I 4 i I/ NS T R Ak I RE T, BELIE ot /AR
WAL RES

M4 H B T I/ NICTE 98 i S8 Ak 95 46 9 B
A FARZS TR & 1 5 SR FH A1, Hb At nl LR AS ) B
AR T R FEM LA VE R . Hb HAT 48545 Fiis i 48
SIEE, REARNREENEAFTZ— . MIEIME
K-/ Hb W] 550 HbAle JfBCPE AR, AT 52 M %
T2DM & I PR U S I ZE R ROIA , 34 i DFU (%) 5
MU o HEARE , 75 DFU FR % 9% I A S5O0 2R 5 ik
51.9%~85.3%" | [k, Hb /K F 5 DFU ()¢ & iR
2B I R UESE . ASBIFSY & B B it 47 41 Hb /K
SRR BAR TR BUZ A . HEWAK Hb 5 DFU A 56ME
BT AT BEJ2 : DA Hb 7K -5 3505 48 FR AL A9 8 77 Fl 4R
B, SR S8 IR R ) T e 4 I ER R A A
QAL Hb ¥ S BOm AR TR LA A 5 B 7 A & 4 3
T D i A R A A s OHD W
TG, I E R AR T AT A #2304 45 , AT AR F DFU 6 A%
NEEBE T

SR, ML/ AN Hb Y8 5 3% 254 ke B 155 4%
S FAMER R W sZma T B 8l U —FE AR A LA
B PEA 42 By S E AV AL N IEOK o AR, BRI
WO RRIRTE LA, PHR B AR 4 A 1, /T

e o 2 It WL A F) 4 B 48 o5 A0 484 B OR 2 Bk
ERBIGEMFE 20, PHR AW %0 il A 22 . 41 )5 3
JOKBE I 7o S5 9 i B 12 Wi R 901 i ) Dy ) S A
YikrE . AHESE & B PHR 55 DFU g &
FE 107 0 25 AH G, AT AT 3 B iz i Rk A o FRATTHED
PHR 5 DFU it R AHC TS FEHL T & : DFU 3% 2507
TEFTIML, H Hb ACEHAR, A% Hb 7K Al 38 3o 2 4
TPEER I, A AR I I/ MR R EE . Rl IK Hb 7K
WG REEIFAE , I B S PEANM PR T AT B0 /MR
SN e SN | SR A I IV R 8 3 B 10—
HIMEHUARSAE R E AN, TN DFU,

BEAN, BTHARE Y CE S 5 W | IR i AN
MG 53 4 % 5 DFU Sl sk R a2 . 3
TR A B DFU ABER R E R EZ T
PERE . TR R RITE T8 M WA 45 R B A 3 O
% o AT SRR R HE R 150 20 R BB 1) B il
TR . ARG W IR AT 5 | R I 480
45 i3z BH, 30 S 2 R ks e b R
IS 10 A5 P S i A o A 1 S o [RS8 R AN AS T
DIl 1 E RS B 240 M R AL M = il AR 2 il ml
DS 3o B 5 AR T B A s i g 25 L0
AW WAESE T 552 5 5 m 41 A e, R s AL
HbAlc FPG 8% Jhe , ifif HDL-C \TC B MA%, MARFT
JE 0, LG S 3 2 T2DM B 3 B AL B ks, —
JEARE A AE B AR . T2DM i IE i =
W A > — & HDL-C ¥R B[ . HDL-C 2
ES P RIEIRE A, AR Pratb Bri T
BE, AT M) TC 76 M A% BE R TUARSY o 4553, HDL-C
WHAYUM/NMRAER . W58 UESE HDL-C A L5 i /]y
MR 1 Y B 253518 J 32 (4 SR-BI A B.4E A, i #F NO
AR R, 1009 L /N AR A S R AL S AR 9F HL,
HDL-C 34 W] 38 1 [ AP 42 Ak 7 380 7K SF- 1) 422 Hls 52 1 af /)
WL AR HDL-C O 3852 DFU & 1Y
Thr fale Y A RE Y R AR K - 9 HDL-C
HEI T W b s ] ] i 200 78 AR A ] B0 o i 1 RIS
T 03 3 97 6 J ) 4R R TR AT X T2DM 3%
LA AR B AT A IR A 22 b 3 R 0E 1 2 XURS: , A
Bl Tl B TS o

ABFFEAS 2 Ak : OAFFE by B PO BT A 5T
FEAR BB, WTRBAFAE— & IR A , 1 TG a7 PR AR G
R, Wb IF R RAEA 2 Fruls | H HE PRI 58 R I 52
S0 QAR R AMEEL C OV EH  HAENF 1
G M P RIEVR S, W7 5 Se 58 N A LR R AE+5
b, LBI#G RAES DFU ()56 2 QR 78 X 4 i BE 15 T
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VEIRXE, i Gk PEHr PHR 5 DFU SEBUR IR R 5 )5
Sty 2T RIS TEBS AT ST PR DFU )5 5 PHR Y
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22 | firik, PHR 5 DFU jy /™ 55 f5 B8 S 85 40 o6,

PHR . %4 14 % HDL-C /& % 4 % J& DFU [0 57 i
[T G A — 5 1 B 40 (1, 7T A DFU BUR
PP AR o 336 SR AT A I R S b 1 T 3 5
Wil PHR,

SE Mk
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