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Abstract

Due to their high commercial value and sensitivity, all logistics links of high-value pharmaceuticals
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are strictly controlled by both governments and enterprises. How to deliver high-value pharmaceu-
ticals safely, efficiently, and rapidly to customers is an important issue that needs to be resolved
urgently. Firstly, this paper conducts an in-depth analysis of the warehousing, storage, outbound,
and transportation links of high-value pharmaceuticals in the cold chain logistics of a state-owned
pharmaceutical company and identifies various potential risk factors in these links. Then, a Bayes-
ian network model is constructed to effectively control the risks in each link of the cold chain logis-
tics process for high-value pharmaceuticals through methods such as backward reasoning, sensi-
tivity analysis, and impact intensity analysis. The study found that there are relatively high risks in
links such as transportation equipment failure, refrigeration equipment inspection, order verifica-
tion, and temperature-controlled packaging. In response to the above problems, the following coun-
termeasures are proposed: attaching importance to the audit of production sources, strengthening
the acceptance procedures in the warehousing link, ensuring the storage and maintenance of cold
chain pharmaceuticals, and monitoring the outbound situation of cold chain pharmaceuticals, thereby
reducing the risks involved.

Keywords

High-Value Pharmaceuticals, Cold Chain Logistics, Risk Assessment, Bayesian Networks

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 53|

BEE N D, N ZRAEH AR, DURAT IR AR AR, R . 5 e S5 SAER
S AL TR R IEIR AT R MEM B . B0 HAEUEAA, H R RIE LIERE U E
B, HIERRPESTRER K. AT, S EA L MR S A b, A SRR AR
T o AR T A fif A7 BRC A AR P IR O v B I, BRI RERT 24 B R A ™ EE N, T 8 S R I
Az, P, S BB 2 A e BRI R T A USSR K . TSR, e BB 24 A DR T UG
Wik BN, 2009 £ 3 H 28 HifR, FAamlE Lilgiim KESES AR P aft kA kR, SEE
WP IE M2 A be s, X —FF R T R BB L ST AR B XUS  EE E R 24 i i
e ik s R (AN 15l T A Va7 ISR EE I, 5 SR AN BRI, A BEIRAE e BB 24 s
KUY, HEEVEAZ M. BT AR IRG . DRGSR A TR T 7T R

DO e BEAEL 24 it v BEVD IR ) A — DIV A B BOINMEL . AR R 5K, A 20 SIC it 4 £ 2
Tige SRR BERCIA R IEAEOR, AN T2 L LA UME, DR ORECIE AR . ST, FE e BUE 25 dhid
BEMCRT . A WU SRS B ESERE R, BTARE MR AR, Y BRI A XU X L e
Guo 8T R R BUAELZG fh s ST R P RO R 2 A (1 KU R R PR B IR, PRAEZG S s, 4T IE
BOTHHRE 2 (PP . LT SN, ASCEIE B E 255 e S 25 R BE TR I SR AR, B
FRLIRTE VBN AS IR 1 DR 1), 5 RURSE DRI 3R, At ] IS0 6 74 BERA 5 F i oK (1 S B XU 2
PR B, D B 24 v BV I RS 7 B B (IR S AR AN 20T B

2. HERERIAR
2.1. AR
9T R R A IS e R P R A e A, T B i BB R R P BRI SR A e s

DOI: 10.12677/mse.2025.141018 163 R 2 5 T


https://doi.org/10.12677/mse.2025.141018
http://creativecommons.org/licenses/by/4.0/

T A

Bl XMERIIMIFRG TREGAON Ve BEMIIL” » L H B RIRIE 5 7™ ah AT AG A4 MR 241 2 B 2
[ i A G AE 4, DA OR) it B BT AR RE[ 1] VA BEVDIALE W BN B LU AL

(1) T EBRB BN m AR

(2) HLrHBES

(3) FEHEARLRE HhORh AT Tl

(4) TEVA SRR, 38 RS BI85

MEBRST P57, MLJ2 5 BEAE R v VR IR N (2°C~8°C B—18°C LA F) Al g (M 24 it , #2245 i v%
TV RTERE[2], TR EIRT MR BRI — LR IR 0 DA 2

2.2. IR KB HE4R

PR A B SR IS B B T R S BB R UK N 25, FEAEPT . kAT B A
LXK TR RIS AT &, 0 OR 24 5 75 R E LR G Py, AT R e o R A 22
MRS . X — MRS ARG B ARE SR S B ™ 250 . 40T, sl
2y A B R Pl OO SO AR . BN A T SHIERE AR T 2 R RS PR A FE bRk R
FJG AR, ERA . DPA A ) VA B P sl A o 0 U A T R .

TER BV IR RS PEAS 48R 77 T, Xu 55(2014) [BINEL. FR%E. Bk 7028 Il AEff. R4, B85
S TRAT T, A AR E ] NI BT A e R R B A S KUK R & . Zheng 2%
(2021) [41 A FEDDIR R BISAT I ML E v o g S ik . n T 5%, 5 R4t 4 IR,
IS AN O AL R R G0 (i R BRI 3, A R B fa b (k. o, i@ imise &, Al A,
TANE, PLECEMAE N, XA mis g #2724 T8O . BRI (2021) [5]1787 24 i A BE VIR 1 i &
B BT RS (A S ], R AR R 2 A R R R R B E XA BEDIR N
P AEAE H RIS A TR R RS R 3R AT AT, S T A BRI AR B SRS . R T R T (2021)
[6]38 1 DEMATEL K28 73 Ao v BE At v 24 it Jod i ARG PR B R A A, T 1 s

Table 1. Constructing indicators for evaluating drug quality risk in cold chain logistics based on DEMATEL factor analysis
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Table 2. Summary of risk assessment methods
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Table 3. Risk factor evaluation table
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Figure 1. Sorting of survey questionnaire data
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Figure 3. Bayesian network parameter learning results of cold chain logistics for high-value drugs in China
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Figure 4. Reverse reasoning result
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Figure 5. Sensitivity analysis results
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Figure 6. Impact strength analysis
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