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Research on Precision Management of Hospital Pharmacy SPD Mode Driven
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Abstract : Objective To see if big data technology could help hospital pharmacies manage their SPD (Supply,
Processing, Distribution) mode more precisely. Methods In the first half of 2021, we visited 10 hospitals in
the three northeastern provinces, observing on-site, extracting data, and interviewing key personnel. Then
we partnered with a tertiary hospital to build a big data platform, using time series analysis and machine
learning algorithms for drug demand forecasting. We compared operational data 12 months before and
after the platform went live. Results After more than a year of effort, drug demand prediction accuracy rose
from less than 70% to over 90%, inventory turnover improved noticeably, stock outs became less frequent,
unsold drugs decreased significantly, and operating costs dropped by roughly 18%. Conclusion Big data
does help, but don't expect it to fix everything—data quality, staff cooperation, and leadership support are
all crucial, and lacking any one can derail the project. This offers a reference for hospital pharmacy digital
transformation, though whether it works depends on each institution's own circumstances.

Keywords : medical big data; SPD model; precision management; pharmaceutical supply chain; smart hospital

515

(—) ARER

TRATHEET, —PMHORHEZIN S, BRI TS, MO . 25PN, InARRl sk iE, T
ZRIANTRIZ U LT, ORI IR T —— XERERC L,

SPD#ERIEZ LA TV A — D IT T, U TREEANL, e, FOM TS O ARIE, AREHPRENAL S, Ex 2
201B4ERIMARASCAIAR T, EHREA RS HIY, BRI ARSA L, BUREA T, TIISRRHUEARE, SRR,

FK20194E2 51— SPDIH, TP U A EF RIS T, R R G, SESTHF e =, R A E
Ko IRRETEFRBE AT et \WZS, RBARCEEEITANI T ? sEARRLEEIRZ T 7

(Z) BARBEMNSEEX

X AT, — A SRS R R AT A S, T, 1B RETIX AU £5: SPDBE-REWIL? AR
JUPTE e Al 7 AR R BEXRA A AT B R N R AR, HE RS SUR IREET?

PSS, HIETURTRABIR — R4 SPDATEBEHIBI SR T mBlia g, SEik Lo, XSeRRRATETI SR T HokA, 1E7E
8 ERGERZAR, BB ERH .

EHEEAMN: K& (1975—) , &, AFEAA, Rk, EEHW, AREH, FRTE: ELHEE,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 045



IGEREAZS | CLINICAL RESEARCH

—. EREMS]EER

(—) SPDEXNERSEE

SPD XM A e FUE SR E SR, ATERMAE T, Zo
BIAL S BB A AR T, AT AT. AR
RIS, TR IREARTE, SRATEL . NI,

B A, 201048 UG A 1818 Fi FF. ML B W 1.0,
2.0, 3.0ZSAMEL, H Bt A, RBEMERE, R
LOFI2.0REM, SR 3.0MJEFETTEL

A TETE T 1252 EERe, 315006 SPD & BEAF R # RN 45
KEER 28K, XAMEHIAT, HENREN: WETEA? HAL
SEZEERN? RORBEAREER? FI I LRERE, LA
i, —IFEEIRRIEE, RN TAE AT —— AT . REE AL
T\ BEEARRE T o XM R AR A PR

G55 SPD BT, TS IWRVR I JL4&: Bl &2 )77 5 5
B, FNWE . REFEMRNANE; EERELTRT, WE
FERSIRT s REHAEME BHESAL, M TRk,

(=) REIBTEEST A e R AN

KA BTN AE, X LS A /N, Mak b T MLERS
SIOMTHFE DT, TN 85% AL Kwon HIEHS AM T 4L
PRSI AN BT SRM , FESEI A BRI R B H X AN A
E X7 oinay il

HE A ATER, PR BRI R i, Xkl
B, (BT B, KIM—EN: K2 HoR bar
T RX—%, BEFEAERERRER, itE). EREER
G BORPRERLL /U L IR AR T, X o
FREZR” AL ARG T E ey, 5Boh, MAMRZITE—1
AT s ), 2mERGEESERN D FATX AL
Eakice Soesyich 8

% O Eo

N

—. &5 SPDEXA MRS HRE

(—) &4 SPDER ST

20214F 247, FROTHIAE T ARIL=4H 10K ERE, ZHREA
b, RO A005 2500 KA REBRBUAMNG IS, RESHURM
SR, AR,

LB 105" AREE +E =R MR A
X HEEEFR. AARS. Ari, S=AEmE. .
TR, LS BEE, TEKBFLH, EFEANHT, 25
JHRE=TTIEM T, BT AR RIEET T, AR,
BRI Pl R G AN, B 5E Bxcel BSR4, —F—H,
FERAE S,

SRR SR — A — BB, R 2 B iy 5 5
FIRRENN ORI B A, BRI T LR BB R IS,
— 24 AN ] R B S HE A, RIORIE RO, [ A
ST RS TN o ABCHRIRE L A, ek
FREEAEARD), ARZ BRI T, iRl s iE g, A

A BT R, AR ES AN CARTRELT,
WA BRERASE R, =R A Hb k.

{ZEAL: 10FEE HISH ERP, (HEURFREASG—, F—Fh
HRZLGNEREE, " —REn” BHkk, 3R ET
e, IR LT NE . B TS Excel, @IfULIKEE,
FEAFSE . BRI SR, S WA

(Z) BENEEZAHA

H5EIX 1058, ARG R M4, (B FRIGHLIL X MU 4%
=1

St

TAHE s LG LT AR RZ e . RIS 2
. EAEMZGIBAAN, R, 10 RERSFS TN
H68%, ARAHEERE12%E L 20204F 5 VUZRE, R bt
A FE LT = 2R E S VAL 40%, RIETFRIEEER T, 11
At AR SRR L FRA TR, IRAEROR L
FURRITRR , RN MRS £ —— 7 s A B A vl RE T
XA

FEAEHI . e Bor S KIS, REVEM R TR, P
PIREAERA R 42K, WA CRIAREEAE ) Sl 8. 7%, 1
WERE BB —HESHE, 3027, SlhE T Has . ™
PAERTRWI, FRG EVIVIHEE Kt A28 R —— 2 % A
F, —K 1500 5KRM ERE, 25425005 AL, M5sH
W, YRR, B,

EWIWEE. MM BEEE S b, 5 EEUTE HIS,
ERP. SPDEANRGH, WAG—FH. HFEE, ATEA
REAE ., O, BHEEEE, RSSEE—ar, WEEEHF
B A SEROROE IR, 2/ 17 08k, Z5IERESR 30 34 . ¥
BETTRRAT, VR A sparse, BRI, 7 WiEET THIA
HITE

BAK . BA R AR, SRR . FAZIRR g
—, HIEPEAFRA, TR RIS SBT3, BN R AT 26
N BYERNEEFESH, W REHE, 25 oy
s WA BT, SRS RE R T —— (X I R R
W NP

Vi

=. A¥IEIRE SPD B EIRIESRE

(—) BAZRmigit

RIBE =W ERGIFERXTE, MENEITTR— A
HIS. ERPHE:M Blgds, Nig? ARG, MR, EHAR
R TERGE, MEEEHI, XA, EesiEl,

YT MBS, SLPREE S BRI AEE, B2
VAN A A

HIGRES ., BN —F. B =2 55 RE 5
(HISALTs, LISARSE:, EMRYH/T. ERPRIE ., SPD¥UR) « Ptk
WIEGE CEVREE, RFID, FRBSEE. AGV HAE) | AMEEdE (48
FROT . BERIEI, S5 . WERHE ) o ANBEURREUNIR], Atz
AT, HAB AL w4 S

046 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



RIS E s /. AR 2> =FBRR, IMNEZE
TR0, ERA M. RAMET —2 Flmg R, &a%
5% NGNS, RN, Py ekl . S E—HE
(e AR R AT, TRV T R U

AR, o=, A K BB (7RG H
A, HEERER ) | B (PREEEEEE, B S
J7) . ERHIK (250 BERRT . RREAR, Il ARE) |
NHIX Cia ARSI, Teanmim syl i RHIESE 2R ) o J5tis
IR T, A7 A T RS T 15

BARAITE . LRI Zed2d . SEH Flink, SCHEEAF
W, SO SRR, AN — RS —K
VAL EEAESE, AbPE RFID WA i EIR 7 HE, SR T Flink,
B2 Spark, MO, BT BEIOPHE. PHSR(ESS BRI
EEREANE, ARSI IR SR,

MRS B EMZEEEAG ., ERREE ., E=T7 1A
Fo TSR : BREFGN . A0, PREHEW, PeokscRe, E
g LR, BB S BREDEW (BN, W) |
W, e AN SR SR Wt e B T B R
Bt —RiER B b ZERERGSE T B0,

(Z) BEAERROER

ib— FREFRIIN RS

TG RFA1 430 (Heln ARIMA ) {Bi& 1 s iiaas gt ss, |
TP s AR N, — T AR 22 BV FE R RE R 40 TR i 24 1 AR AL
FEJUDN AR RIENE), XA R IZE A,

AR TA” W = 00" =, H=285 00R
SRS, MBS ARG, SOEARS MR,

— FEME: BTN IR R TR S S, IR
FEAl PER AR BRI B T B B, R s UR
FUFTAER AT, X 20 A, (B AR 7 se ks S o T
" S ES"

— PR TGRSR FIRl E FARLEHE, TN Bk
TR T HITRIB0 A0 A, FElt i HICHEM A 25 M
FAET IR TEAEE, TR R HIZEAD

— MR FET T S VSRR S A, T/ B, &
Bg—=, EMTREBIL, &ETEH . Ul EFACT X L4
it BORESBITITA D,

Byt T 2R, 555 ARIMA . Prophet. XGBoost.
LSTM. AR 2 R A W3 v A BN (R SR AN ] 24 iy 3B 22
SR ARIMA XA FEINZNA T, W RAMINEE; LSTM s
Pl BFERNGH R, #2h ik XGBoost AT
RS, AEARAE TRME SR . ISR S, BRI A
TR, ANEREREGASHREEE, B A&,

TR SSRGS

FEEAIZ O PRIERER” 17 D" Z 1A
TANE T RRFEFDEITE + MR R R + 2 WEF T
/7, AR, SR K AR A D,

YAEFAFARSS = 7 x o_L x VLT, Hig EBHZaE

o SRR, FREETH] LT Z AR R SR Uik, it
RIRBUCZ RS, SCBEATEEZYN, LT IshZ 8 s
Bi%. BAEIN T A" ERET , \AREEARRLR
FhE ——FR R LR B Z5IKE), (DS NPT,

WM ROP =D x LT +SS, FAF[EF] ROP 3l AR .
KERSSIRAF T, (B Bl . —IRR SRR T
R, RAEL GEAET ROP, iR 7T RERN, SCPREFR
JEo ERINT AT, (B2 A SR B kA,

ZREAT P FR B A (R i HE R . ARGEE 0
FEL BTG RRTEEGUESE, B OB TR
JEAERIE . BRI o AT IR E R T R —
AL BERL, HEGIRBEITIGR. 22, i
R, BARIEEAT, AU,

U, SEUERAR

(— ) BARMRESEHIERR

BRZHER, FEEA M — RAAR WK G 1EE
F, BB R T (. 20005654, 4F1i2EZ4180 71,
20224F 1 ATAIER B, WILT RZaT (202145445 ) 1 Rk
Jo (2022 4F24 ) MIZERWE

R BEREAHT WA R 2021 8] 20224F, R
THE R, EFEAN T DRGIEY . SaRERET . 5Ib
A, HRRTRR M ZG s REIE, MRS 2R BT, RO
YRR A T, (B ST AR T

Hlfskii: SPD HY NFBERLIEICSR . HISA T2 W . Pk i
FE RFIDICR, DA T AR A AR A . T B
TH 3% MBSO, S HERERGG, HERG. L
Ja#1120 H45I05%

(Z) REEZhEER

FEEE: B LT RFIDTIEE, BB 5T5E. AGVALZRA; 54
RS YU T AR PSS IR 86 /B
Ao BEAE 7120707, @R 20%, RAELAERA LT =,
T3 R S5 O 2 B At A

B ft: Hadoop+Spark+Flink -5, HATHIM . il 1B
=AM, EEEA HIS, ERP. #07FA TAERBI, HIS)
PG AT, B DO B, FRATARIFA R ) T AR %
ks, FTIEHAA.

M ZiJa . (FRERE WAL =07 A s A BN
H, BT, A, SR AABSEEMRIE, 255 A 5%
Ji, RS 2EATF RGN BT, A A TR AT
B, HWEECESEE e IR BAaa i + IGR 2500
[, [HIGERAITASK W T, 2500 TGIEAR T, Pl

F T4 .
(=) BFRiEMHN

L R ER AT
BEVSHRESAINT LOO A4 M ARIIE, X4 A1 78.5%, 2T

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 047



IGEREAZS | CLINICAL RESEARCH

MRS (ZBeEfes:) |, LEIa IR s,

SRS E A N 68.5% 25 92.3%, $ETF23.8 1N FH 4 Ao
Tk RIARETHAE, M 61.2%%]94.7%, WL, XA AHFE
Tt —— PR RN S A AT . S5 T, ATRERTR
MIFINT B A WASAE, T 2022 4F 24 Hhift ke f T8
FENEED G, BT B . RS RZEAR, 2
SFAREEATHT

O ML ST IR S 4R 0 /N2, 43 19.1 1234
G o AURE 2 T MEAE T RE S AR NG A G, AR L
K, BIUGEI AT N AR

LR S B R RN 12.3% 45 0.8%, EERETUN . BT R
FEEESRFE, ISR LEANEHE TEH — RESRIET
U As) BRw L, B SR . (H20224 12 H PR
BORTAREIS , AR TSRS, I8/ LT FIRIG IS e, 5t
WAL AR Uit 58 e F A RO RE SR B

F1 B EHFRIMBERZ L (%)

e Sl ST SR TR
Pk 61.2 94.7 +33.5
OIEE 72.4 91.5 +19.1
EILEEES 65.8 89.2 +23.4
JRIEE 70.1 93.6 +23.5
A 68.5 92.3 +23.8

2. A HEALAL

AR HEZE N 6. 239K / AEHEE 8 5IR /4F, $ETF37.5%; SFHRE
TR 2850 JTFERI 198077, A 30.6%; W2 (RUHAE]
AR ) SHI 248 TR 93T, i 62.4%; BRESIRE 423
R A 23, W 91.3%; FEFFFRE 42 KFFH 28 K

Hep s, AU g . PR AT N AR 22 5k
o7 —— W55 FINEE 7 EEES %, 25REM LA 48,
I BN AT REIOA T BE MR, A 24 S s & 7 — I v HL 1 3L
%, AEREIGH 2GR M AL B A A AR R R, X" —IK
PR BRI o PR RS 28 KT, B o Rl & i
PN, SR, BICTERR T, MR A
FALYF-

T2 PR AR I

Ei=toN ST A A
PR (/) 6.2 8.5 +37.5%
SRS (TToT) 2850 1980 -30.5%
WAHZ R ER (T17T) 248 93 —62.4%

B (/) 23 2 -91.3%
FEAFREL (R 42 28 -33.3%

3. BB IR

B EAPLIN A 2.3 /N BRI 4,580, LZEPINERE
T— U =ARGA T, HE— MG e, QoimeE
NTRIERTE] 30K, ALBANEITEH 1o R AERTHENT R 46 73 Bh
B 5430, SRS ASHRE ., 2022 4E AR 2 R A
E 8

HEFAHR, WO H TR, ANEDRF

NTSRHR, XA, B, BRTHEE” i (M
MAELE ) 7 RIEH" (AEET) ThieRses, B
BYRIIA A T,

4. BETRERIINT

T : FEAAREE D870, M 6%E, £14Y
527 —— (X FUR KT 5L, EEReschriblefhA, ~ 54” &=
LR SHFE RS WHA BRI A5 T, S — IR B
e NTHRATTLI36 07 /4F (RS A3gEI 2 ), (HIRI
NAEH R, RN, LA AR EL . PR T2 28
T3 /4, R HEBEIMER AGV B AT, (B AGVIZ4EgA
(iR, M) ATHMRGG T, SERR T A TR 42

BN RGER KR 18077 (R 120 17 + i
6071 ) o iz 35 (5. Wadd . ARIH) .

o RS, SRERL L8 4R, (HiXET 2 BRI
W, EHERIEAR (L877) « ARG SEES H kA
(20224F WK, BIRLIER) , LLR AGVISZERA, SEFREIHHH
AIREHER 2.5 0L o T E R T 124, K- EA,

(M) BEERZE

20224 )%, MIEFRALZ B (F 1564 ) 2R AR (15
We324y) T IEE, g,

P8 7 IR AN 3.2 B8 4.6 435 5 B EIEREME 2.9 73425
4.8%y, BEERE; RTIEAMEEMEM 3L 523434 &
GRRES 4557

(AR, Rl M, R L&E" brfEmie”
M2 f SR S T —— R 2. IR Z L, e
Hme Z5JEPB AR, B A TG FEEUR AT
FOMABI NI RRE , W RGNS, XSl AR P 20 35 H AT
RS AL Bl T TR

. g

(—) AREM

[lBHX —4 2, KA SPD (SO E A RBUE = A2,
(BRI AN R PR R AT

BRI RERA, (HA” KA o« 2B RS MG
AU EEREIER] 90% DAL, WAL EL T AR AT &2 1Y
i (EURE BE e AR SN AR AN I 2 . 2022 SE3UR AT,
—ERRRE L Y MR A T S I EE D  an R IR
JEEREL, FERERTRECIE T . AN FEMLME 2 G T SRy
. DTSREEERGET, REURZORERE, RAMF R AT IR ST S
AT

HEPACRERD, 7 S B TS AR
B AL AT SAE PR BRI T AR T 98 o s (A3
AN ZGRE EANHE SR AR . FRATIBRIL ML IER
SEFAFTRANIN . A RRIEIIR L, BRI R
WP EQEIR AR . SR BB Il R A
TANHEE, ST BE IR, SO TR A, &

048 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



I INRBE R T o

ZRPEA IS LR, TR A, SRR,
(R E ORI G R R . R R IS —— 1A
FREHTR, MEFREESEAT RS R TR XFEE
TCIEER, BATREBET J e, #ISIk R sk,
FIAT A RBTERD & s O RL AT, 2T S RN A E AT
(i

(Z) EUEARBLR

AT TN 92.3%,  H Mak MA11 85% o AHASELfH
B ——Mak T LEER, AMIHRL PoRiE. BT
FIERANE, BOMRREATE 7 S 2 5. SEHERII, BT
A" EXRBER . XA R, X2y 2" LRI,
B A — B ATRER A o

SEMNFZFEIL, BATERE" 2" " FasR”
B il BWREEREE N, RUAES, G f—
ANTRMBREGEIRSE, " W7 SRR 7 LATREISAE R
TSR AL, B ERESRARAT B

(=) sEBB=

X EEBE T B SPDEACTI P LRI H, EHNE
SERCEAIL . TEEENRE S IR TR, RAEX
TH ERZI R, EER 258, MR, IRARR 2 2 MR
PREES, HOHORMEBUE I, B0A w2 R, BRI
Frsk.

XL RMAE . BARHIRERT, ERIE RS — My —
SEAEEARTT AL LRI, AR A LU R 25 A R
Geifety, DRGSR IR R, GFRE BORT A ]
A, AR R AR R AR o
W, SARTAEAHMNE, RMBAEAOMENZ RS .

EARGERRY (EERATA T ) « I3RS BES7 L5575
fif, B BARIZED o BATEANLII RS, LR RIUAY
— SR, BOMS IR, JERAEA” Tae
87 mAh, B BRIk + AT RATT S, ITEERESE
IRAGVEEMA LRI, TARAZ—ERS.

(M) HARBR

AIFFRIRAILE, P& 2 E IR H

FHULETE, AMEMERZI. R —RKERRIL, ZBEs,
Freisi e, [FEEE, BTSRRI, SFCaemiE) 2

2L

HEpe (AR R EREILE ) A,

WSS, REIBCERA Y 124 A X Tl 22 901 AR 5 AR
AN, FRUER B 202245 N HAEFR - fa bt (INIEAS 24 )
SBUREAL PRI, BT AR B, T
s

RIHEHIR AN ZE, 2021 5 2022457, KR DRG/DIP
AR BB SEIE, SMnE AR 21 (R
IR ), X TATRES SPD B RCRIHEIRIE, AIZH50 0B
TR, I EAR.

G REAEFR F W #57 TA” RIS, Bae—
WS, SEBR A= AT BE AR I S 2 SR AR 2 et

FKF M —ZE ORI ENE; TR
TEXIRESY SPD YA R, P ER R S s, =2 mt
5t DRG/DIP T 5t T 24 i 75 SRR B AE O SR s anfrT i %5 DY
SRR S GG ARG, N ks i Az
R S

A7

RATHETTILET, AUEREaZ0l, 885L%:

F—, KA RE A — TR LR 2 58 SPDAETI
JEAE BTN, SN ERIKE)" [ AURIE)” B
A R PREAETIER . ARZMERY, RATRE—BRIAL.

BT VURAM . SORBIRT OHER R TR, (e
BEEHEARE B S5 SACERANY 5545 i B, ANE SR B
e, A—EAIRIIM.

=, S S BN AN S A AR S e SE bR b i v
FEOLH T, PHIRIRERGEE 92.3%, PEFAR S IRTI 4 37%, [HIX
BUHFSTRFE ST, A B AR

0, HIHR R AN RO B R R IR e,
MEREMEEEAL THAR S . BOAANFEZE, HEFNAZER
AR

FRACE AT TR IR a2 ST ZR L At eese
B, BEdERRES . NRASTBUG IR, BRI IR S PR, AL
HERPAL, BERARMEA R, AR LRI, A
AMEAT o FAWRHAIVE— R, ImTRZ

(1] FR PR RS | TIN5 2AIRSS R R R R [Z]. 2018.

(20 XUBREH , ZBAAL . BRBE2 i SPD LR R MU SLB SRR (). hIEBEBEZG2A | 2019, 39(15): 1561-1564.

(3] 5 L FSZE . BT AR A RIR . RO SR SS (7). o AR FRLARRE | 2020, 37(5): 327-330.

[4] Schneller E S, Smeltzer L R. Strategic management of the health care supply chain[M]. San Francisco: Jossey—Bass, 2006.

15 Iz, P0E . FIAREREE SPD BRI A A 12 RoR 1. ThEIERBEE HE , 2017, 37(8): 88-90.

[6] =3, Epeld . FREPERE SPD LT S R B (). PLEZFHIE | 2021, 38(2): 45-48.

[7) 0, Gk, & SPDRESRONERIEZ A B UM A SEIERTST (7). HPHRIRBET IS | 2020, 36(6): 456-459.

18] 7, BRIFLL . %58 SPD BRI (ot skmg 1), =257 | 2021, 32(10): 1187-1191.

[9] Mak H'Y, Rong Y, Shen Z J M. Infrastructure planning for electric vehicles with battery swapping[J]. Management Science, 2013, 59(7): 1557-1575.

[10] Kwon O, Im J, Lee S M. Data—driven supply chain management: A case study of demand forecasting and inventory replenishment[J]. International Journal of Information

Management, 2021, 58: 102307.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 049



	大数据驱动下医院药局SPD模式精准化管理研究

