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Vacuum sealing drainage combined with alprostadil and epalrestat

in the treatment of diabetic foot ulcer
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Abstract: Objective To investigate the efficacy and safety of vacuum sealing drainage (VSD) combined with alprostadil
and epalrestat in the treatment of diabetic foot ulcers. Methods A total of 104 patients with diabetic foot treated from June
2017 to December 2018 were enrolled and were randomly divided into study group and control group (n =52,each). VSD
was performed in control group,and VSD combined with alprostadil and epalrestat was given in study group. After treatment
for 21 days,the wound healing rate, total effective rate, sensory conduction velocity, ankle brachial index ( ABI) , serum
tumor necrosis factor-a( TNF-a) , hypersensitive C-reactive protein (hs-CRP) ,interleukin-6 (IL-6) and adverse reactions
were observed and compared between two groups. Results The wound healing rate (98.08% wvs 84.62% ,P =0.036) and
total effective rate (92.31% wvs 76.93% ,P =0.030) in study group were significantly higher than those in control group.
The sensory conduction velocity of common peroneal nerve , superficial peroneal nerve and tibial nerve and ABI statistically
increased in study group compared with control group (all P <0.01). The serum levels of TNF-a, hs-CRP and IL-6 in
study group were significantly lower than those in control group (all P <0.01). There were no obvious adverse reactions in
two groups. Conclusion VSD combined with alprostadil and epalrestat has a good clinical effect in the treatment of
diabetic foot ulcers, which can effectively reduce the inflammatory response, improve microcirculation and sensory
conduction velocity safely.

Key words: Diabetic foot; Vacuum sealing drainage; Alprostadil; Epalrestat; Sensory conduction velocity; Ankle
brachial index; Inflammatory factor

Fund program: Hebei Medical Science Research Key Project Plan (20180965 )

DOI:

10. 13429/j. enki. cjer. 2020. 03. 017

BB Wtd EERA R SRR (20180965)
WIEE . H4EE, E-mail; 932592366@ qq. com



360 I R BFFE 2020 4E 3 H 45 33 %5 3 ] Chinese Journal of Clinical Research ,March 2020, Vol. 33, No. 3

W DR AL MR PR 5 DL ) P F 3 A , o B
LA 70 A 2 0 70 5 |, 2 Sl PR 3 B Sy 1 P 35
i o 45 RN SN B 6T R SO, SR ST 4
£ 14% ~24% [ERIG L i f8 4 T B L 44
SR RAR R AR o I TCE i B 7 S 4E T B I AR
HRER B . X Wagner 73p907E 2 Sl LA ERYHE
R R B, Al R R AN RHIA T R AR LK 2 B
TR ROR , T 2R B AT 5 QI R il I
Bl E R D RE BAIAER , N SIS 5 5 BB B B Af
MR RCR . TURE ISR (VSD) & —Ff T 2%
BT AL B TT v, B e 2R B T 8 AE TR | R A T
PN ZFLE AR T, S B 7 T DU B B R 2 Sk At 1)
007, AR ARAENE IR 2 Bz IR AR 2 T2 1
REF 0 R8I0 M AR 2 AT A AR R L B I Ok A
7, B PR AR /I A SR R B aE UE B A A
FAY R E DR DR AL 2R T TS ) IR R
PR (RTS8 250 o AR A ) A 2l A
A0 D 3R, T X o AR A L R A 4 )
FH 0300 L AR08 e 2 40 i £y A B9 5200 s PR 5 ) T
ISR 22 o ARBFSE 30T VSD B4 i 51
R B MR R I6 T B IR AL 15 5 F) e PR 7 280 B
Xt B LT AT R T A2, A DA 367 7 S I
IR HIFE S T

I ARSI

1.1 ARsrg $EE2017 426 H % 2018 4F 12 A
TG A R s 2 AR 104 5, i AARIE: (1) 2 Wb
X 2 25 (b BB PR 2 23R T8 ) 0 A OC R
B3 (2) Wagner 239000 2 ey 3 4, FIBMAS % (4
LR R B AE 1S R 0 R T A R 5 Ak
785 (3) AR T RTEFIRSE R i 48 1 52 5 (4) Has K
FIBX AR AN W . HEBRARE: (1) B I
JifrIe | oA A IUAE ™ B 2 TR L H R BR TR
S B (2) FEAE N B kP € T I i A IR
(3) XL T 5 (4) IRIT RN PEAR &, R BE%
MBI 2555 (5) B IFARMER TIE I &4 . A
W ARSI 2R 52 S i . R BEALER =R 0k
FBE I MBI (52 i) AU R (52 ) , PR R A
() — ekt b i 22 R GE IR X (P >0.05) . UL

1,

1.2 &y PHYLRAE Y47 1R 5 2 s o il bk
HARLIPES T IS B2 YR T, 5 AR 25 1) Uk
TR0 TE FH BUBHT A 25 A THUBRIIRYT 5 i IR R R
FHBE R 25 A TIR YT , 4 1R 4% 1 7€ 140/85 mm Hg
PLF s iR B SR AT T 2 25 A 7307 W%
R HE IR B AP I E 2.1 mmol/L LR, 7EA
Bt 2 ~3 d Jaxi AT W VE B, ¥ B S AR 4 A 1m
KNS HE I 5 36 R R A A T, R o ] 2%
F 1 ~2 em, HFCE 1 AR 0PEE 1 AR, 9
S U FARFEE —10.6 ~ —8.0 kPa, L7 d M1
ANGIT TR, BESERE 1 AR YT R S YRR EORE, 2 A
[HI 35 BB A B |/ B 18 2 55 A AT A RGBT, %
RIKFNSAF M FRAT VSD JAIT o BIFST4H F 8 7 1k 3
ili = 506 FH T 270 i 2R B AR A W) Al 1E AT YR YT, B8 MR
(FEMEFER 2, E 25 7E S H20084274 )10 pe/d, Fit ik
e, RO E] Al (4717124 4R AT RS I B 2501
251 H20040012) 50 me/ ¥k, R, 3 w/d, L3697
21 d,

L3 WE#A (D) QmEAaRMAa R A0h
I7 21 d J5 VA, BTE A % = B TH &A1 8 S
B x 100% 53697 Je B T BRI BT s/
AR, 16T I AT AR 5 iR TT R LR TG 2 S 8 T
KA TR, A HF = A 3 855 x 100%
(2) BRBEF8 %4 ( ankle brachial index, ABI) #4125 (18] Bt
SRR AEIBIT T AYT 21 d )5, R Rk e BP-
203RPE Il 20 ok i Ak A6 U A 7 ABI, >R FH 3¢ =] DY 3
T8 RLHL 75 % LS (SR JHE b 28 JHE v i 8 S iR i
(AL S (3) I T i 988 IR 38 P F--o ( TNF-
o) A 26 (1L-6) HfH C K0 & [ (hs-CRP)
K AEIGITRT JAYT 21 d )5, R 4 R s

F kil 5 ml, L 3 000 t/min {58 B 5.0 10 min, $EHL
M3, & T =20 C R KA ORAERFIN . R AR A
e U PR A 928 W B V2 A I 1M ¥ TNF-a [ IL-6 7K, %
FH G RE I T L A 1L 7 hs-CRP 7K, (4) Seit
FTA BRI AR B B RO .

1.4 %tk RF SPSS 25. 0 BT84
Bro SARCE B A A R G B R LU (CE 4
) I R, R AT DU oy K 08 e HL AR IE 3% 5 J%

x1 WABREN—MEBLE (n=52,x=xs)

i #E5HI(H1) Y 1¢Jﬁ%“§}§& BRI 1 AR ZEMEINE  Wagner 3 (B)  FERREO ()
LS (%) (kg/m”) (4F) (em®) (mmol/L) 24 3% LR R
XL 32 20 57.62+9.33  22.69+2.13  13.64£3.21 10.69+4.43 11.88+1.23 29 23 15 7
e 37 15 56.39+8.94  21.97£3.02 14.26+3.75 10.21+4.89 12.31x1.34 3l 21 12 9
X/t fH 1.077 0. 686 1. 405 0. 906 0.525 1. 705 0.158 0.450  0.295
Py 0.299 0. 494 0. 163 0. 367 0. 601 0.091 0.691 0.502  0.587




Il RBFST 2020 423 H55 33 #4553 #  Chinese Journal of Clinical Research, March 2020, Vol. 33, No. 3 361

Stk SHRIE SR TS RN 2
IEA M, B x = s F, RIDRAL ¢ R FIFERS 1 £
%o o =0.05 fER K.

2 5 R

2.1 HmaERFaeaes il aagii R
ZH B 0 B A A R (98.08% ws 84.62% , P =
0.036) FIA %502 (92.31% vs 76.92% ,P =0.030)
XA, W2,

2.2 WABFHEEATZ MEXAYZ R RAY Z 6 BT
HFik B Ao ABL L& IRYT AT, P AR E 0 HE S b
28 M o 28 B 1 A 28 1 S b A% 3 B R ABIL L 8K
ZFR G E (P >0.05) . 1GI721 d J5, &
R A 28 HE 1 1 28 R R A 25 1 R A 5 R
ABI BRI I THE (P <0.05) , HAFFE2H & 140 R
H(P<0.01), W#E3,

2.3 maEFad KE R ks JRITR, WALER
FZ LT TNF - hs-CRP (IL-6 K - #5825 5+ 4 i

x2 WMABRENYETSEMZBERERILER
[n=52,%1(%) ]

2H 5 AR TR piiges AEAE
Xif B2 44(84.62)  8(15.38)  40(76.92) 12(23.08)
W54 51(98.08)  1( 1.92)  48(92.31)  4( 7.69)
X 1 4.379 4.727

Pl 0. 036 0. 030

*3 MABREFHIME HEXHMEREHENBREESEE
FABILEE (n=52,x+s)

5 A I (w/5) .

JHE B2 M2 bz
X IR
JBITHT 36.18+3.12  29.78 £2.52  35.98 £2.78 0.77 0. 11
WITIE 38.64£3.67" 32.94+2.49* 38.02+2.81"  0.86=0.13"
el
JRIFAT 35.87£2.92 30.17+2.63  35.31:2.64 0.81 +0.15
WITIE 40.52£3.16*  35.64+£3.01"  40.11+2.92*  0.94 £0. 14"
i 2.799 4.984 3.719 3.020
PY {f 0. 006 0. 000 0. 000 0.003

T SALLAIFRTELES, °P <0. 05 3¢° " (H A7 5 L] e

F4 WABRBHMBEREERFIEER (n=52,x%s)

20 5 TNF-a( pg/ml) hs-CRP( ng/ml) IL-6 (pg/ml)
if HE2H

JEFT R 23.58 +5.32 12. 64 +4.51 183. 16 £20. 37

BT IR 17.34 +4. 68° 7.35£3.78°  131.67 +15.34°
54

YETT 24.12 £5.18 12.02 +3. 69 180.29 +21. 34

BITIE 12.15 £3.97° 4.03 £2.15°  108.35 +11.94°
¢ {EP 6. 098 5.505 8. 651
P{E" 0. 000 0. 000 0. 000

AU AT L, P <0. 05 50" P fENIAYT IR WAL HLAR

2B Y (P >0.05) ;3897 21 d J5, W 4H B 3 1Y I T
TNF-a . hs-CRP | IL-6 7K F #3657 i 9 BE K (P <
0.05) , HAFSE A FXI IR (P <0.01) , U3k 4,
2.4 WAEFORRR MK FERITERET, P
B HE PR B AN R

303 i

WE PRI 2 LA P v 1B Sy 3 2 R AR (40 A G a8
EKALHEERR , AT 2F A A R, 7 2015 AE R4
4. 15 AZ YRR BB, T 2] 2040 4F T4 PR HR 3
K 2 6. 42 {2 0 [ RS RS R 25y R i >
Je B PR B T e RS A8 BB ry s o L
PRIETRAE R 25 FLRR IR 2 S0 R 2 IE R C
B A AR AR IR i AN BB AT R LE B PR 12
PEIESRE R A LR o PR 2 TR 5 DL 1) 48
IRAEZ — geit, iR i & — A rh R AR ARt
A 240 25% , % R 95 J2: 2 W PROS A8 3 #0BE 17
FEJR DR, I AT HG OB PRI O I A XU 1 4
PIFET KU 0" L AT L B 8 R R Pl
PR £ A A (g B ) B B0 , IR TR PR 2 1
A 307 5 BA MG R SO S0 E

VSD JE 4 6 ey TR A e 55 A8 B 1 X3 e
PRI BES R AT 355 A, T AR X 23 PA) G B 5, - ek T 4%
FURRREEG B W, v A SR S0 T PR 25 A4 4 LA KA
OIS . —Ig8 A 2 880 {14 bR ik [ 5 Y25 2K )
Mriws, SIEGE R Ikl L, VSD ] A S04 2 B R
o B DI T ) B4, MR R . HEr VS B2
e AR IR AT EBRAE g . VSD F: Bl i
DATR JL A AR B0 B PR 5 2L 3% 0 B I i At
(1) VSD ] 245 B0 i B P , P2 b — A hy ik &2
585 (2) VSD ffi G 1 Jmy 35 5 J& [ 40 40P i )
22, VA T P XL VR S A A ) T A8 R B
SEIE SRR (3) Regk g i e LA 2 )
A VAR B P K i ek 2 LA 20 2 % B 7 ) 1 T
W5 (4) VSD AT Sl 38 A8 P 1z 40 B 43— SR AR
SRR A 5 M T, AR I 5K (5) VSD
AT PR R ) T 2H 2 P R A AR K TR R
1T RS2 AR 2235, A2 F IR 2 2 A 4 1t i ke 81 pe
B AA HEH

A7 b 2 — ol 280 e ol 5], JHL 32 B A 43 i 1)
BRE E1 HA )2 04 BRZTEEAE L, vl 9 ) i 22 K A
IPIBE R ERRE IR LIS A b 2 B AR
RZIRGEA A B0 > L WS IR R B PRI,
MR A W I I A AR e 5 R
M RT I A 2R A2 A gk, AT A0 il i )N B R4 2l



362 I R BFFE 2020 4E 3 H 45 33 %5 3 ] Chinese Journal of Clinical Research ,March 2020, Vol. 33, No. 3

Fbi i IR AR IR AN, A B BT R AR
FH, HOR BAZ AR Toll R 32 1/ 12 I kB {5 38
A —RERINHI VR, AT A R0 /b 2 B  F JiF TNF-
o IL-6 S RAEH T "™ sk E 2 % ks
IR, A L2 AT A S A PR AR R TR N 8 A
BB o AR — Rl S2mi i 2 A S e A o,
TERRZE TN & 2 5 R PR P8 S I Jge o s 31 14 A1
SRR, RN IR Dt I A M 1 1L B e AL P i
it PR B FE B A, AR =] A A D — R ML i
AT ARG R 22 ST A A e L AL e AL
PRI L AL 2 A Th Rk R e > 27
A IS S, AR WP R b T AT I W DR T
2P R B 8 7 B RE AR R e A S
AWETE AN, WFTE LAY I R R 5 T X
H, BB AL S ABL LG R AE K 1 19 k3 1 Ol
P %t HRAL, Ui B 5 B VSD IRYF AR EL, VSD B AR
B iR B MEMA R A IR W DR A2 15¢ 97 HA B4 B9 i
PRITR, AT RE T i%if 777 58] A RO R AR AR A A
PR S IV A0 A A AR i A 3 a2, e )
BRI AR . 53— J7 T, AL A S8R B
WA RN, #8167 7 AT B etk

25 LR, VSD JK G i 51 3 2R K M = Al 76 97
PRI AL T8t A1 BB O e PR 28, il A K R B 2 1
PN JRAE BN | IS5 IR B0 RIS e S i B2, HL %2 2t
Blfo I AXT Wagner 73284 2 9ml 3 S B PRI AL
97 A, AT % R T VSD KA i 41 b R K AR I
LA TIRIT

S7%5 3Lk

[1] Mauricio D, Jude E, Piaggesi A, et al. Diabetic foot: current status
and future prospects[ J]. J Diabetes Res,2016,2016:5691305.

[2] Al-Rubeaan K, Al Derwish M, Ouizi S, et al. Diabetic foot complica-
tions and their risk factors from a large retrospective cohort study
[1]. PLoS One,2015,10(5) : c0124446.

[3] fhseZ, B, 2300, 4. W VSD JkG B4R A BRER K Fr 2k
MRTAR T IR R [T ], A B AR 2k, 2017,40 (1)
91 -93.

(4] UEEEES. RS HL ARG BRI 1A SRS P 0 7 280 B X I 75+ 4%
FE P F AR )] R4 R 24,2018 ,46 (1) 97 - 99.

(5] i B yF O A [ PR A i AL k2o W bR A8 202 v [ o 2
IR )], R 2R,2017,97(4) 251 -258.

(6] EWE MR, o-BL RN HAKIA B bR Y7 W s I Bl 220
B RIT B R G [T]. T EZ 57 ,2017,28(6) :786 ~790.

(7] WK ARAERE, PRI, 55, ST /0 2 IR 97 ek 1A

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

IR SRR 2 5t 97 il PR [T ). et 2 ik, 2017,
33(1) .46 -438.

Ogurtsova K, da Rocha Fernandes JD,Huang Y, et al. IDF diabetes
atlas: global estimates for the prevalence of diabetes for 2015 and
2040[ J]. Diabetes Res Clin Pract,2017,128 :40 —50.

W Sr 5. SR RS SO A T R REBF SRS [T ]. b AR M PR 2
5,2016(8) :449 —451.

Hingorani A, LaMuraglia GM, Henke P et al. The management of di-
abetic foot: A clinical practice guideline by the society for vascular
surgery in collaboration with the American podiatric medical associa-
tion and the society for vascular medicine[ J].J Vasc Surg,2016,63
(2 Suppl) :3S -21S.

Wb s, I, W ), . I B S DR A A DR L i A
PIRIRIEHR K R [ Meta 34T [T]. 37 3244475, 2014,29(9) :
88 -91.

Wang RR,Feng YH, Di B. Comparisons of negative pressure wound
therapy and ultrasonic debridement for diabetic foot ulcers: a network
meta-analysis[ J ]. Int J Clin Exp Med,2015,8(8) :12548 - 12556.
VPRESR 25, 2011 [ bRl bR A2 A 20 B 2 Ak R Ty
TREA ()], P B2 i i 2 A5 (R TR, 2013, 5 (1)
70 -72.

REPOSR, MEEBE. 71 B P 5 B AR 7 IR 2 B Tk 95 97
B Meta 43 B [ 1. A8 9 43 I8 AP B 2% 35, 2015, 9 (3)
196 -200.

Cychosz CC, Phisitkul P, Belatti DA, et al. Preventive and therapeu-
tic strategies for diabetic foot ulcers[ J]. Foot Ankle Int,2016,37
(3):334 -343.

Wedh, R0, PVIEET S 50 MR XTHE DR I 5 A R
H SR T R AL R B [ 1] 4 4 B EE 22,2017 15
(5):789 -791,819.

Hong Y,Peng JY,Cai XP, et al. Clinical efficacy of alprostadil com-
bined with a-lipoic acid in the treatment of elderly patients with dia-
betic nephropathy[ J]. Open Med (Wars) ,2017,12:323 -327.
TREME, A, B A AU RN 2 B B 28 A L A
4T TLRs £5-538 B S A B SR [ ]. BEXERT 2% 35,
2017,16(11) :1097 - 1100.

2, I, PR, S5 B IR 2 B AL NS A R T Y
AL KT R IR YT R BCRWLEE [T ], o E BB 44,2015, 17
(1):104 -105.

RS AT, 0, S5 ARKA F LI A T R R T 84 2 BB
B JE] L 22 s 8 T Ak [0 ] BE 2R R R, 2017, 23 (5) .
1013 -1017.

HARF . A EIUIR S TR TR 74 PR 9 ) 61 it 22995 728 Y I R
BR[T]. P EEEZ,2015,10(9) -1315 - 1318.

o, Sl R, SRR E ARG TR DRV A R R 2
ZAVERA R BEAL X I 2 O I RBFSE )] h AR
MR 2L ,2015,31(9) . 743 - 747.

WA E#A:2019 05 ~15 {fEZEEHI.2019 -07 - 18 4RI 1#%F



