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Abstract: Geopolitical conflicts, including armed conflict, economic sanctions, trade restrictions, and
financial disruptions, increasingly shape access to medicines in low- and middle-income countries (LMICs). This
conceptual policy commentary examines the pathways through which geopolitical pressures affect pharmaceutical
systems and argues that they should be recognized as structural determinants of medicine access. Existing evidence
indicates that disruptions to global pharmaceutical supply chains, banking and payment channels, logistics
networks, and procurement systems can increase costs, delay deliveries, and intensify medicine shortages. These
effects are particularly severe in import-dependent LMICs with limited domestic manufacturing capacity and may
compromise continuity of care and widen existing health inequities. Strengthening pharmaceutical-system resilience
requires the integration of geopolitical risk assessment into pharmaceutical policy, diversification of suppliers and
procurement routes, development of strategic stockpiles, expansion of regional pooled procurement, and support for
local production of active pharmaceutical ingredients and generic medicines. Stronger global and regional
governance mechanisms are also needed to safeguard humanitarian exemptions and promote equitable access
during crises. Integrating geopolitical analysis into pharmaceutical policy and health-systems research can support
more anticipatory, resilient, and equitable responses in LMICs.
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1. Introduction

Access to essential medicines is a cornerstone of
effective health systems and a fundamental component
of universal health coverage. Yet, despite sustained
global efforts, significant gaps persist—particularly in
low- and middle-income countries (LMICs), where
many populations continue to lack reliable access to
essential treatments. Access to medicines is inherently
multidimensional, encompassing availability,
affordability, and appropriate use, all of which are
shaped by complex interactions across health systems
and global markets [1, 2].

In recent years, geopolitical conflicts—including
armed conflicts, economic sanctions, and trade
disruptions—have emerged as powerful but under-
recognized determinants of health. These forces are
reshaping global health systems and increasingly
influencing the accessibility of medicines. However,
their effects are often examined in isolation, with
limited integration into broader pharmaceutical policy
and health systems discourse [3, 4]. This conceptual
policy commentary aims to position geopolitical
conflicts as critical yet under-recognized determinants
of access to medicines in low- and middle-income
countries and to advocate for their systematic
integration into pharmaceutical policy and health
systems research. The paper integrates geopolitical risk
into existing pharmaceutical policy and health-system
resilience frameworks for LMICs. The author explains

how geopolitical factors act as '"emerging
determinants" that extend beyond traditional access
models focused solely on health-system financing and
governance.

2. Geopolitical Forces and

Pharmaceutical Systems

Modern pharmaceutical systems operate within
highly globalized supply chains involving multiple
countries, actors, and regulatory environments. While
this interconnectedness has improved efficiency, it has
also introduced systemic vulnerabilities. Dependence
on a limited number of manufacturing hubs, combined
with complex distribution networks, makes the
medicine supply highly sensitive to external shocks [5].

Geopolitical conflicts can disrupt these systems
through several mechanisms. Trade restrictions and
sanctions may limit access to raw materials and
finished pharmaceutical products, while armed
conflicts can damage infrastructure and disrupt
logistics networks. Financial instability, including
currency fluctuations and restricted banking systems,
can increase procurement costs, thereby reducing
affordability for both health systems and patients [6, 7].

The COVID-19 pandemic further illustrated how
geopolitical dynamics can undermine global solidarity.
The emergence of vaccine nationalism and fragmented
international cooperation exposed the fragility of
existing governance systems and raised concerns about
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the equitable distribution of essential medical products
[8].

Figure 1 illustrates the specific pathways through
which geopolitical conflicts affect medicine access.

This includes the sequence from conflict/sanctions
to trade restrictions, supply disruptions, increased
procurement costs, and ultimately, adverse clinical and
equity consequences.
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Figure 1. Pathways through which geopolitical conflicts affect access to medicines and strategies for
strengthening pharmaceutical-system resilience.

3. Implications for LMICs

The impact of geopolitical disruptions is
disproportionately borne by LMICs. These settings
often face structural constraints, including limited
domestic manufacturing capacity, weak procurement
systems, and heavy reliance on imports. As a result,
disruptions in global supply chains can quickly
translate into medicine shortages, treatment delays, and
higher prices [1, 5].

Evidence indicates that such disruptions are
associated with adverse clinical and economic
outcomes, including increased mortality, higher out-of-
pocket expenditures, and reduced treatment adherence
[9]. These challenges exacerbate existing health
inequities and undermine progress toward universal
health coverage.

Furthermore, geopolitical instability can weaken
national health systems more broadly by diverting
resources away from healthcare, displacing healthcare
workers, and reducing international aid flows. These
cascading effects reinforce the need to view access to
medicines as embedded within broader political and
economic contexts [3].

Geopolitical disruptions affect access to medicines
not only through formal policy restrictions but also via
practical financial and logistical barriers that persist
despite humanitarian exemptions. For example, in
countries under economic sanctions such as Iran and
Syria, studies have documented that although
medicines are technically exempt, international
banking restrictions and “over-compliance” by global
financial institutions limit the ability of importers to
process payments, resulting in delayed procurement
and reduced availability of essential medicines [6, 7].
These financial constraints are further compounded by
currency instability and limited access to foreign
exchange, increasing the cost of medicines and
disrupting supply continuity.

Similarly, sanctions-related logistics constraints—
such as restricted shipping routes, insurance
limitations, and reluctance of multinational suppliers to
engage with sanctioned markets—create additional
bottlenecks. In practice, these factors can lead to
prolonged stockouts of critical therapies (e.g., oncology
drugs or insulin), even when no formal trade ban exists.
This illustrates how the operationalization of sanctions
regimes, rather than their legal design alone,
determines real-world access to medicines.
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Armed conflicts provide further evidence of how
infrastructure and logistics disruptions directly affect
pharmaceutical systems. In Yemen and Ukraine,
conflict-related damage to transport networks,
healthcare facilities, and storage infrastructure has
significantly curtailed the distribution of medicines,
particularly temperature-sensitive products such as
vaccines and Dbiologics [10-15]. Supply chain
fragmentation in these settings has resulted in
interruptions to chronic disease management and
emergency care, underscoring the fragility of
centralized and import-dependent systems.

The COVID-19 pandemic offers a complementary
example through vaccine nationalism, where high-
income countries secured large advance purchase
agreements, limiting early access for LMICs [16].
Mechanisms such as export restrictions and preferential
allocation reduced the availability of vaccines through
multilateral initiatives like COVAX, highlighting how
geopolitical priorities can override global equity
commitments [17]. This resulted in delayed
immunization rollouts in many LMICs, prolonging the
public health and economic impacts of the pandemic
[18, 19].

Collectively, these examples demonstrate that
banking restrictions, supply chain fragmentation, and
geopolitical prioritization act as de facto barriers to
access to medicine, even in the presence of formal
safeguards such as humanitarian exemptions.
Integrating  these  operational  realities  into
pharmaceutical policy analysis is essential for
developing more resilient and equitable access
frameworks.

4. Conceptual Gap: Geopolitics as a

Determinant of Access
Despite growing recognition of these issues,
geopolitical factors remain insufficiently integrated into

existing frameworks for access to medicines.
Traditional models emphasize health system
components—such as financing, governance, and

service delivery—but often overlook external macro-
level determinants [1].

Emerging literature suggests that geopolitical
dynamics should be considered part of the broader
“geopolitical determinants of health,” reflecting how
global power structures, economic policies, and
international relations influence health outcomes [3, 4].
However, current evidence remains fragmented,
dispersed across disciplines, and largely focused on
specific events or regions rather than providing a
comprehensive understanding of the issue.

This fragmentation limits policymakers' and
researchers' ability to identify consistent pathways and
develop coordinated responses to mitigate the impact
of geopolitical disruptions on access to medicine.

5. Towards a Systems-Oriented Response

Addressing the effects of geopolitical conflicts on
access to medicines requires the development of more
resilient and diversified pharmaceutical systems. Key
strategies include strengthening local manufacturing
capacity, diversifying suppliers and procurement
routes, and enhancing regional cooperation to reduce
dependence on a limited number of production centres
and supply channels [5].

Global governance mechanisms should also be
strengthened to promote equitable access to essential
medicines during crises. This requires greater
transparency across pharmaceutical supply chains,
effective implementation of humanitarian exemptions
under sanctions regimes, and stronger international
cooperation in pharmaceutical regulation, procurement,
financing, and distribution [7,8].

Geopolitical — risk  assessment should be
systematically integrated into pharmaceutical policy
and health-systems research. A more comprehensive
understanding of how armed conflicts, sanctions,
financial restrictions, and logistical disruptions affect
access to medicines can support the development of

proactive, adaptive, and context-specific policy
responses.
Specific ~ measures  should include the

establishment of strategic medicine stockpiles, regional
pooled procurement mechanisms, and stronger local
production of active pharmaceutical ingredients (APIs)
and generic medicines. Strategic stockpiling can help
maintain access to essential medicines and mitigate
supply disruptions during emergencies [20-22].
Regional pooled procurement may strengthen
bargaining power, reduce costs, and improve supply
stability, particularly in smaller or resource-constrained
health systems [23,24]. Expanding local
pharmaceutical production can also reduce dependence
on external suppliers and strengthen health-system
resilience in LMICs [25,26].

6. Conclusion

Geopolitical conflicts are emerging as critical yet
underappreciated determinants of access to medicines
in LMICs. By disrupting pharmaceutical supply chains,
increasing costs, and weakening health systems, these
forces pose significant threats to global health equity.

Recognizing geopolitics as a central factor in
access to medicine is essential for advancing research,
informing policy, and strengthening health system
resilience. There is an urgent need for interdisciplinary
approaches that integrate global health, political
economy, and pharmaceutical policy to address these
complex challenges.

Future research, such as comprehensive evidence
syntheses, will play a key role in mapping the pathways
through which geopolitical conflicts affect medicine
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access and identifying strategies to mitigate their
impact in vulnerable settings.

Declarations

Author Contributions

e Conceptualization, resources, writing—original
draft preparation, writing—review and editing are
solely contribution of the author. The author has
read and agreed to the published version of the
manuscript.

Data Availability Statement

e Data sharing not applicable: No new data were
created or analyzed in this study. Data sharing is not
applicable to this article.

Funding
No funding was obtained.

Acknowledgements
None.

Institutional Review Board Statement
The study and ideas did not involve humans.

Conflicts of Interest

The author declares that there is no conflict of
interests regarding the publication of this manuscript.
In addition, the ethical issues, including plagiarism,
informed consent, misconduct, data fabrication and/or
falsification, double publication and/or submission, and
redundancies have been completely observed by the
authors.

References

[1] BIGDELI, M., PETERS, D. H., & WAGNER, A.
K. (eds) (2014). Medicines in Health Systems:
Advancing Access, Affordability and Appropriate Use.
AHPSR-WHO, Geneva, Switzerland 118 pp. pp. ISBN
9789241507622.

[2] HERRERA-RAMIREZ I, OROZCO-NUNEZ E,
GUERRA G, DRESER-MANSILLA A AND
MOLINA-SALAZAR RE (2026). Access to Essential
Medicines in Low- and Middle-Income Countries: A
Systematic Review of Barriers and Facilitators. Int. J.
Public Health 71:1608754. doi:
10.3389/ijph.2026.1608754.

[3] PERSAUD A, BHAT PS, VENTRIGLIO A,
BHUGRA D (2018). Geopolitical Determinants Of
Health. [Ind Psychiatry J. 27:308-10. DOI:
10.4103/ipj.ipj_71 18.

[4] VENKATESWARAN, S. (2025). Geopolitics And
Health Equity: A Complex Interplay. Global Policy
Journal.
https://www.globalpolicyjournal.com/blog/11/06/2025/

geopolitics-and-health-equity-complex-interplay.

[5] GUPTA, G., GUPTA M. (2025). Geopolitical
Impacts on US Drug Shortages and Supply Chain
Mitigation  Strategies. [International Journal for
Multidisciplinary Research (IJFMR). 7(4). E-ISSN:
2582-2160.

[6] YAZDI-FEYZABADI, V., ZOLFAGHARNASAB,
A., NAGHAVI, S. et al. (2024). Direct And Indirect
Effects Of Economic Sanctions On Health: A
Systematic Narrative Literature Review. BMC Public
Health 24, 2242. https://doi.org/10.1186/s12889-024-
19750-w .

[7] PINNA PINTOR M, SUHRCKE M,
HAMELMANN C. (2023). The Impact Of Economic
Sanctions On Health And Health Systems In Low-
Income And Middle-Income Countries: A Systematic
Review And Narrative Synthesis. BMJ Global
Health;8:¢010968. doi:10.1136/bmjgh-2022-010968.
[8] WORLD HEALTH ORGANIZATION. (2018).
Addressing The Global Shortage Of, And Access To,
Medicines And Vaccines.
https://www.who.int/publications/i/item/A71-12.

[91 PHUONG, J. M., PENM, J., CHAAR, B.,
OLDFIELD, L. D., & MOLES, R. (2019). The Impacts
Of Medication Shortages On Patient Outcomes: A
Scoping Review. PLOS ONE, 14(5), €0215837.
https://doi.org/10.1371/journal.pone.0215837.

[10] WHO (2026a). Yemen Health Emergency.
https://www.who.int/emergencies/situations/yemen-
crisis.

[11] WHO (2026b). WHO Yemen: Saving Lives Amid
Escalating Conflict In Yemen.
https://vemen.un.org/en/310902-who-yemen-saving-
lives-amid-escalating-conflict-yemen,

[12] MAHASE E. (2026). Yemen: Cholera And
Measles Cases Surge As “World’s Worst”
Humanitarian Crisis Deepens. BMJ;393:5720.
https://doi.org/10.1136/bmj.s720

[13] WHO (2022). Disruption Of Access To Medicines
And Medical Devices In Ukraine: February—June
2022.
https://www.who.int/europe/publications/i/item/WHO-
EURO-2022-6873-46639-67795

[14] WHO (2026¢). Ukraine: 2026 Summer Risk
Assessment.
https://www.who.int/europe/publications/i/item/WHO-
EURO-2026-12414-52188-83065

[15] CICCACCI F, RUGGIERI E, SCARCELLA P,
MORAMARCO S, CARESTIA M, DI GIOVANNI D,
SILAGHI LA, DORO ALTAN AM AND ORLANDO
S. (2025). Between War And Pestilence: The Impact
Of Armed Conflicts On Vaccination Efforts: A Review
Of Literature. Front. Public Health; 13:1604288. doi:
10.3389/fpubh.2025.1604288

[16] PUSHKARAN A, CHATTU VK, NARAYANAN
P. (2023). A Critical Analysis of COVAX Alliance
And Corresponding Global Health Governance And

Page | 61


https://www.who.int/emergencies/situations/yemen-crisis
https://www.who.int/emergencies/situations/yemen-crisis
https://yemen.un.org/en/310902-who-yemen-saving-lives-amid-escalating-conflict-yemen
https://yemen.un.org/en/310902-who-yemen-saving-lives-amid-escalating-conflict-yemen
https://doi.org/10.1136/bmj.s720
https://www.who.int/europe/publications/i/item/WHO-EURO-2022-6873-46639-67795
https://www.who.int/europe/publications/i/item/WHO-EURO-2022-6873-46639-67795
https://www.who.int/europe/publications/i/item/WHO-EURO-2026-12414-52188-83065
https://www.who.int/europe/publications/i/item/WHO-EURO-2026-12414-52188-83065

Journal of Hunan University (Natural Sciences)

Vol. 53 No. 7, July 2026

Policy Issues: A Scoping Review. BMJ Glob
Health;8:¢012168. doi:10.1136/bmjgh-2023-012168
[17] IBRAHIM IA. (2021). Overview Of Export
Restrictions On COVID-19 Vaccines And Their
Components. Insights;25:10.
https://asil.org/insights/volume-25-issue-10/

[18] JESUDASON T. (2024). COVAX Officially
Closes. The Lancet Infectious Diseases; 24 (4):¢223.
https://doi.org/10.1016/S1473-3099(24)00133-6.

[19] DUROSEAU B, KIPSHIDZE N AND LIMAYE
RJ (2023). The Impact Of Delayed Access To COVID-
19 Vaccines In Low- And Lower-Middle-Income
Countries. Front. Public Health 10:1087138. doi:
10.3389/fpubh.2022.1087138

[20] WHO (2025). Stockpiling Of Medical
Countermeasures For Pandemic Influenza:
Considerations Brief.
https://www.who.int/publications/i/item/978924011786
0.

[21]1 LAN, Y., MENG, C., SUN, L., & HUANG, Z.
(2024). Coping With Drug Shortages: A Study Of
Government-Enterprise Option Cooperation
Stockpiling Strategies For Drugs In Shortage
Considering API Surrogate Stockpiling Subsidies.
PLOS ONE, 19(7), €0305383.
https://doi.org/10.1371/journal.pone.0305383

[22]1 OJO B (2024). Enhancing the Resilience of the
Healthcare Supply Chain Against Pandemics and
Bioterrorism. International Journal of Engineering and
Advanced Research Technology (IJEART) 15(4):13-33.
DOI: 10.5281/zenodo.12665400

[23] WHO (2023). Pooled Procurement Shortages Of
Medicines And COVID-19 Treatment Products.
https://cdn.who.int/media/docs/default-source/health-
products-policy-and-standards/15_procurement-of-
health-products--procurement-principles--forecasting-
and-shortages---lisa-hedman.pdf.

[24] KALO Z et al. (2025). Collective International
Action To Increase Access To Costly Drugs: Pooled
Procurement And Equity Based Tiered Pricing.
BMJ;391:084839. doi: https://doi.org/10.1136/bmj-
2025-084839

[25] WHO (2019). Interagency Statement on
Promoting Local Production of Medicines and other
Health Technologies.
https://www.who.int/publications/m/item/interagency-
statement-on-promoting-local-production-of-
medicines-and-other-health-technologies

[26] THE API INNOVATION CENTER (2025).
Building a Resilient Domestic Drug Supply Chain: The
Path To National Health Security.
https://apicenter.org/wp-
content/uploads/2025/03/APIIC-White-Paper-2025-
Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf

SEX:

[1] Bigdeli, M.~ Peters, D. H. #1 Wagner, A.
K. (%) (2014) o (DAZRFGTAVZG S @ #EHHZ
oo AR S AT S AR ) - mEHNE

TBABERS 2 g Bk —

MR T 4440 » F:118TT - ISBN 9789241507622 -
[2] Herrera-Ramirez, 1. ~ Orozco-Nuifiez, E. - Guerra,
G. ~ Dreser-Mansilla, A. #I Molina-Salazar, R.
E. (2026) - f{EUCAEREARZGIRY A Stk © [
BSEHRZEN RS - (EfrAETAEIGE)

» 71 » 1608754 - https://doi.org/10.3389/ijph.2026.16
08754

[3] Persaud, A. - Bhat,

P. S.- Ventriglio, A. I
Bhugra, D. (2018) - fEEEHVHZECERENR
o (ISR HRETAE) 0 27 0 308-
310 - https://doi.org/10.4103/ipj.ipj_71 18
[4] Venkateswaran, S. (2025) - HrZEUESEFA
Vo BZMHEER o (BEREEERGE) - https:/
www.globalpolicyjournal.com/blog/11/06/2025/geopol
itics-and-health-equity-complex-interplay
[5] Gupta, G. A Gupta, M. (2025)
o MU AN FEE 2 n R G AR 5 R fE SRR TR
g o (EFRZFERWATRE) 7 (4) ©E-
ISSN : 2582-2160 -
[6] Yazdi-Feyzabadi, V.~ Zolfagharnasab, A. -
Naghavi, S. % (2024) - Z2FFHIES RV E
BES RN @ R MERCIOESCERER L - (BMCY
HET4) > 24> 2242 - https://doi.org/10.1186/s12889
[7] Pinna Pintor, M. - Suhrcke, M. A1 Hamelmann,
C. (2023) o 223U AT S U A E 22
FER DAL © RS GFI SRR E - (
BMIZER{E#FE) > 8 > e010968 - https://doi.org/10.11
36/bmjgh-2022-010968
[8] R TAHL (2018) o (RLNTREREGMA
P EE AR R K AT R MRl ) o https://www.who.int/publ
ications/i/item/A71-12
[9] Phuong, J. M. ~ Penm, J. ~ Chaar, B. ~ Oldfield, L.
D. I Moles R. (2019) - Z50nfafiN B LS
EHE - SEEEst o (PLOS ONE) > 14 (5) >
e0215837 - https.//dm.org/lO.1371/i0urna1.pone.02158
37
[10] MR TAHL (2026a) o (H[ AR
IR e hitps://www.who.int/emergencies/situations/
yemen-crisis
[11] R TAHL (2026b) o (HFATEHH
WL - fE TR Zert e 5 M iekcdan) -
https://yemen.un.org/en/310902-who-yemen-saving-
lives-amid-escalating-conflict-yemen
[12] Mahase, E. (2026) - th[]: BEE“EERE™
B NE T ENnE » BRI R B -
HEEZZGEY > 393 » 5720 ° https://doi.org/10.113
6/bmj.s720
[13] R TAHP (2022) - (Hre=250nAl
GEyT 2t o] R PRIy © 202242 H %65 ) © https://
www.who.int/europe/publications/i/item/WHO-EURO-

Page | 62


https://asil.org/insights/volume-25-issue-10/
https://doi.org/10.1016/S1473-3099(24)00133-6
https://www.who.int/publications/i/item/9789240117860
https://www.who.int/publications/i/item/9789240117860
https://doi.org/10.1371/journal.pone.0305383
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://doi.org/10.1136/bmj-2025-084839
https://doi.org/10.1136/bmj-2025-084839
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf
https://doi.org/10.3389/ijph.2026.1608754
https://doi.org/10.3389/ijph.2026.1608754
https://www.globalpolicyjournal.com/blog/11/06/2025/geopolitics-and-health-equity-complex-interplay
https://www.globalpolicyjournal.com/blog/11/06/2025/geopolitics-and-health-equity-complex-interplay
https://www.globalpolicyjournal.com/blog/11/06/2025/geopolitics-and-health-equity-complex-interplay
https://doi.org/10.1186/s12889-024-19750-w
https://doi.org/10.1186/s12889-024-19750-w
https://www.who.int/publications/i/item/A71-12
https://www.who.int/publications/i/item/A71-12
https://doi.org/10.1371/journal.pone.0215837
https://doi.org/10.1371/journal.pone.0215837
https://www.who.int/emergencies/situations/yemen-crisis
https://www.who.int/emergencies/situations/yemen-crisis
https://yemen.un.org/en/310902-who-yemen-saving-lives-amid-escalating-conflict-yemen
https://yemen.un.org/en/310902-who-yemen-saving-lives-amid-escalating-conflict-yemen
https://doi.org/10.1136/bmj.s720
https://doi.org/10.1136/bmj.s720
https://www.who.int/europe/publications/i/item/WHO-EURO-2022-6873-46639-67795
https://www.who.int/europe/publications/i/item/WHO-EURO-2022-6873-46639-67795

Journal of Hunan University (Natural Sciences)

Vol. 53 No. 7, July 2026

2022-6873-46639-67795

[14] R TIAEZHZT (2026c) © (L3FE4 1 2026
FEEXGIE(L) o https://www.who.int/europe/publ
ications/i/item/WHO-EURO-2026-12414-52188-83065

[23] HHFLTEAEHL (2023) o (Z554FICOVID-19
VEITT A S RIS a6 A)ET) o https:/cdn.who
.Int/media/docs/default-source/health-products-policy-
and-standards/15 procurement-of-health-products--

[15] Ciccacci, F. - Ruggieri, E. - Scarcella, P.
» Moramarco, S. - Carestia, M.~ Di Giovanni,
D. -~ Silaghi, L. A. ~ Doro Altan, A. M. #1 Orlando,
S. (2025) - EFESEYE L (H] ¢ EEEPZENHE
F TAEAY 520
SCHERZFHI o (AFETAERTE) 0 13 > 1604288 - http
s://doi.org/10.3389/fpubh.2025.1604288

[16] Pushkaran, A. -~ Chattu, V. K. F1 Narayanan,
P. (2023) - WCOVAXHLHR AR BB A6
SBCER AR ¢ SERIZRAE - (BMI&ER
fiEEE) > 8 e012168 - https://doi.org/10.1136/bmjgh-
2023-012168

[17] Ibrahim, I. A. (2021) - COVID-19
P i JeHAH o Y CIPRGUREEAL » (Insights) » 25 (10
) o https://asil.org/insights/volume-25-issue-10/

[18] Jesudason,
T. (2024) - COVAXIEF &S0 T o (i J]-{%
JuWEY > 24 (4) > e223 - https://doi.org/10.1016/S1
473-3099(24)00133-6

[19] Duroseau, B. ~ Kipshidze, N. #1 Limaye, R. J.
(2023) - {RUAFIFERUZ A EZIERIFFCOVID
192 o (S TIAERDE) 0 100 1087138
o https://doi.org/10.3389/fpubh.2022.1087138

[20] HHEFRTAEA (2025) o (RRITHEMREEE
TSR - BRETIETR) © https:/www.who.int
/publications/i/item/9789240117860

[21] Lan, Y. Meng, C.~Sun, L. 1 Huang, Z.
(2024) o NNZGAREESR @ FERERZZ G 1
NS E—

VAR AR R 2 AL il & SRES ST - (PLOS
ONE) - 19 (7) > e0305383 - https://doi.org/10.137
1/journal.pone.0305383

[22] Ojo, B. (2024 ) - EGREESTHENAER N AORTT
AN AE R T SN EINE - (ERR TA2 S35
FARFGE) 15 (4) > 13-33
https://doi.org/10.5281/zenodo.12665400

procurement-principles--forecasting-and-shortages---
lisa-hedman.pdf

[24] Kalo, Z. & (2025) - @ EFREEITEIR
e e A B - BEE SR SET AR
TN o (EEEFLZGE) 391 > e084839 - https:/d
0i.0org/10.1136/bmj-2025-084839

[25] MR TAHL (2019) o (SRT{Edt2]
i S LA AR ROR A A= PR L [ B & B ) -
https://www.who.int/publications/m/item/interagency-
statement-on-promoting-local-production-of-
medicines-and-other-health-technologies

[26] R el e (2025) - (FEEAEH
MERVEINZ L BN - BEER DAL R ZEE) -
https://apicenter.org/wp-
content/uploads/2025/03/APIIC-White-Paper-2025-
Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf

Manuscript Information
Word count: 4,178 words (excluding references).
Peer-Review Record

Fast-track status: Not fast-tracked.
First-round reviews received: 3 reports.
Revision cycles completed: 3 rounds.
Final version submitted: July 9, 2026

Disclaimer / Publisher’s Note

The statements, opinions, and data contained in this
article are solely those of the authors and do not
necessarily represent the views of the Journal of
Hunan University (Natural Sciences) or its editorial
team. The journal and its editors disclaim any
responsibility for injury to persons or property resulting
from any ideas, methods, instructions, or products
referred to in the content of this article.

Page | 63


https://www.who.int/europe/publications/i/item/WHO-EURO-2022-6873-46639-67795
https://www.who.int/europe/publications/i/item/WHO-EURO-2026-12414-52188-83065
https://www.who.int/europe/publications/i/item/WHO-EURO-2026-12414-52188-83065
https://doi.org/10.3389/fpubh.2025.1604288
https://doi.org/10.3389/fpubh.2025.1604288
https://asil.org/insights/volume-25-issue-10/
https://doi.org/10.1016/S1473-3099(24)00133-6
https://doi.org/10.1016/S1473-3099(24)00133-6
https://www.who.int/publications/i/item/9789240117860
https://www.who.int/publications/i/item/9789240117860
https://doi.org/10.1371/journal.pone.0305383
https://doi.org/10.1371/journal.pone.0305383
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://cdn.who.int/media/docs/default-source/health-products-policy-and-standards/15_procurement-of-health-products--procurement-principles--forecasting-and-shortages---lisa-hedman.pdf
https://doi.org/10.1136/bmj-2025-084839
https://doi.org/10.1136/bmj-2025-084839
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://www.who.int/publications/m/item/interagency-statement-on-promoting-local-production-of-medicines-and-other-health-technologies
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf
https://apicenter.org/wp-content/uploads/2025/03/APIIC-White-Paper-2025-Building-a-Resilient-Domestic-Drug-Supply-Chain.pdf



