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Abstract: Drug procurement represents a substantial component of healthcare expenditure, particularly in low- and middle-income
countries (LMICs). While ABC-VEN analysis remains important for balancing economic and clinical priorities, existing literature
lacks critical evaluation of its cross-country adaptability and methodological rigor. This study aims to synthesize international evidence
on ABC-VEN application within healthcare facilities to identify structural knowledge gaps and comparative findings. A structured
narrative review was conducted using literature from PubMed, Scopus, Taylor & Francis and Google Scholar. To improve reporting
transparency, study selection was mapped using a PRISMA 2020 framework. Studies included were those that applied the ABC-VEN
method in hospitals and primary healthcare centers. This review also proposes a conceptual framework to explain how ABC-VEN
supports procurement decision-making across different healthcare settings. The method also facilitates the identification of wasteful
spending and ensures more stringent monitoring of critical drug categories. The synthesis of 19 included studies showed that Category
I expenditures consistently consumed 71.69% to 90% of pharmaceutical budgets. However, the review revealed substantial hetero-
geneity in methodological execution, lack of reviewer transparency, and an absence of formal quality appraisal across the existing
literature. While the ABC-VEN matrix offers a valuable baseline for resource allocation, its operational effectiveness is highly
dependent on institutional capacity and geographic context. This review provides a novel conceptual framework that transitions ABC-
VEN from a static classification model into a dynamic decision-support mechanism, emphasizing the need for standardized
implementation to achieve sustainable medicine availability.
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Introduction

Drug procurement constitutes one of the most significant expenditures in healthcare facilities, particularly in low- and
middle-income countries (LMICs), where it may absorb 40% to 50% of total hospital budgets.'* Even in high-income or
upper-middle-income settings, inefficient procurement and lack of supply chain integration remain persistent challenges
affecting healthcare quality and cost-efficiency.’ Inadequate forecasting, stockouts, overstocking, and expired medicines
can increase operational costs and compromise the continuity of patient care.*> Excess inventory alone has been reported
to account for up to 20%—40% of annual drug stock value, highlighting the need for effective inventory control and
procurement planning strategies.’

To address these challenges, various inventory management techniques have been developed, including Always
Better Control (ABC), Vital, Essential, Non-essential (VEN), Fast, Slow, Non-moving (FSN), High-Medium-Low cost
(HML), and Seasonal and Off-seasonal (SOS)."” Among these methods, ABC and VEN are the most widely imple-
mented in healthcare settings. However, each method has inherent limitations. ABC analysis prioritizes medicines based
on expenditure but does not account for clinical importance. whereas VEN analysis emphasizes therapeutic criticality
without considering financial implications.®” Consequently, neither approach alone provides a sufficiently balanced basis
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for procurement decision-making.'®
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The ABC-VEN matrix was developed to overcome these limitations by integrating economic and clinical considerations into
a single prioritization framework."" Previous studies have reported its application in hospitals, primary healthcare facilities, and
specialized treatment centers, demonstrating benefits in expenditure control, inventory prioritization, and medicine
availability.>'*'* Nevertheless, the available evidence remains fragmented and largely restricted to single-facility evaluations
or local procurement audits. In addition, substantial methodological variation exists in the classification of vital and essential
medicines, which is often influenced by local formularies, epidemiological priorities, and institutional practices. These differences
create inconsistencies in implementation and limit the comparability and transferability of findings across healthcare settings.

A comparative synthesis across countries is therefore needed to address several unresolved questions. Existing studies
rarely examine how differences in healthcare infrastructure, procurement systems, resource availability, and policy
environments influence the implementation and outcomes of ABC-VEN. As a result, it remains unclear whether the
reported benefits primarily reflect the effectiveness of the ABC-VEN framework itself or the contextual characteristics of
the healthcare systems in which it is applied. Identifying recurring implementation patterns, methodological differences,
and operational challenges may provide valuable insights for healthcare managers and policymakers seeking to optimize
pharmaceutical resource allocation.

Beyond summarizing existing evidence, this review aims to advance current knowledge by examining ABC-VEN from
a broader decision-making perspective. To our knowledge, this is among the first reviews to comparatively synthesize
international experiences while proposing a conceptual framework that positions ABC-VEN as a decision-support mechan-
ism rather than merely an inventory classification tool. By integrating findings from diverse healthcare settings, this review
aims to provide a more comprehensive understanding of how ABC-VEN can support procurement planning, strengthen
inventory governance, and improve the efficient use of pharmaceutical resources.

Materials and Methods

This study employed a structured narrative review approach to synthesize international evidence on the application of the
ABC-VEN method in drug procurement planning. To minimize selection bias and enhance reporting transparency,
a systematic search and screening procedure was executed. A structured non-systematic narrative review was conducted
using four primary health science databases: PubMed, Scopus, Taylor & Francis, and Google Scholar, with no restrictions
on publication year. A comprehensive database search was conducted in August 2025 using the following keywords in
the advanced search function: (“ABC-VEN” OR “ABC analysis” OR “VEN analysis”) AND “drug procurement” AND
(“hospital drug procurement” OR “primary health center”’) were used to focus the search on healthcare facilities. The
American English spelling “health center” was selected as the operational standard for this paper. Reference lists of
relevant articles were also examined to identify additional studies.

Review Process and Transparency

To ensure methodological rigor, the study screening and eligibility processes were conducted independently by two
reviewers (DH and APK). Disagreements regarding article inclusion were resolved via consensus, with a third reviewer
(EA) serving as a moderator when an agreement could not be reached initially.

Study Eligibility Criteria
Articles were included if they applied the ABC, VEN, or ABC-VEN method in drug procurement or inventory
management within healthcare facilities, particularly hospitals or primary health centers. Studies were excluded if they
examined private sector supply chains unrelated to public healthcare procurement and did not clearly describe the
methodology or outcomes related to the ABC-VEN application. Inclusion criteria contain peer-reviewed journal articles
published in English or Indonesian; study designs involving retrospective, cross-sectional, or observational data; settings
restricted to public/private hospitals or public primary health centers; and clear operationalization of combined ABC-
VEN matrix methodologies.

Exclusion Criteria is dissertations, book chapters, conference abstracts, studies focusing exclusively on private retail
commercial supply chains unrelated to institutional public healthcare procurement, review article, or papers lacking
defined expenditure outcomes.
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Data Extraction and Analytical Synthesis

A total of 584 records were identified through database searching. After the removal of 16 duplicate records, 568 articles
were screened based on titles and abstracts. Of these, 548 records were excluded for not meeting the eligibility criteria,
leaving 20 articles for full-text assessment. Following full-text review, one article was excluded because it did not satisfy
the inclusion criteria. Consequently, 19 studies met all eligibility criteria and were included in the final synthesis. The
study selection process is summarized in the PRISMA flow diagram (Figure 1).

A narrative synthesis was performed to describe the application and impact of the ABC-VEN method. Key findings
from each included study were extracted, including healthcare setting, analysis period, country of origin, and reported
annual drug expenditures (ADE) by category, as presented in the reviewed articles. These expenditures reflect the
financial classification of drug items into categories I, I, and III, based on their placement in the ABC-VEN matrix. The
synthesis aimed to compare implementation experiences across countries and highlight recurring patterns in procurement

outcomes, budget efficiency, and inventory prioritization.
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Figure | PRISMA flow diagram of the current study.

https:

Journal of Multidisciplinary Healthcare 2026:19



Heryanto et al

Results

A total of 19 eligible studies were included in the final synthesis after a multi-stage screening process mapped in the
PRISMA-style flow framework (Figure 1). These studies applied the ABC, VEN, or ABC-VEN analysis methods in
various healthcare settings across 11 countries, predominantly within LMICs. Table 1 summarizes the characteristics of
the included studies, including authorship, country of study, study period, healthcare setting, study design, and the type of

procurement analysis applied.

Table | Study Characteristics

No Author(s) Country Year of Analysis Healthcare Study Design Method of Procurement
Setting Analysis
| Mohammed and Ethiopia 5 years (January |, 2013 | Hospital Cross sectional and | ABC-VEN analysis method
Workneh? to December 31, 2017) retrospective
3 Zulpadly and Indonesia | year (January I, 2021 Hospital Quantitative and ABC-VEN analysis method
Aulia* to December 31, 2021) retrospective
2 Alanazi et al® Saudi Arabia | 7 years (2015 to 2021) Hospital Cross sectional and | ABC, VEN and ABC-VEN
retrospective matrix analysis methods
4 Jobira et al® Ethiopia 3 years (2016 to 2018) Public hospital, Cross-sectional and | ABC-VEN-FSN analysis
health centers, and | qualitative
health posts
5 Mfizi et al’ Rwanda 2 years (2017-2018 and Pharmaceuticals Cross-sectional and | ABC, VEN, and combined
2019-2020) medical supply retrospective ABC-VEN analysis
6 Kheder et al'® Sudan 4 years (2012 to 2015) Private sector Cross-sectional and | ABC, VEN, and ABC-VEN
health retrospective combined analysis
7 Hussain et al'' India 2 years (2014 to 2015) Hospital Cross-sectional and | Analysis using ABC, VEN
retrospective and Lead Time analysis
methods
8 Meena and India 2 years (2019 to 2020) Public health Cross-sectional and | ABC, VEN, and ABC-VEN
Mathaiyan|2 facilities retrospective analysis methods
9 Pann Thazin and Myanmar 2 years (2016 to 2017) Hospital Cross-sectional and | ABC-VEN analysis method
Sakulbumrungsil'® qualitative
10 Bilyk et al' Ukraine 8 years (2009 to 2016) Health care facility | Cross-sectional and | ABC/VEN analysis method
retrospective
I Legese et al'® Ethiopia 3 years (2013 to 2015) Hospital Retrospective, ABC, VEN and ABC-VEN
facility-based, cross- | matrix analysis methods
sectional
12 | Assan etal'® Khazakhstan | 4 years (January |, 2018 | Hospital Cross-sectional and | ABC/VEN analysis method
to December 31, 2021 retrospective
I3 | Gizaw and Ethiopia I'l months (between Pharmaceuticals Cross-sectional and | ABC-VEN-FNS method
Jemal|7 August 2019 and supply agency retrospective
June 2020)
14 | Kivoto etal'® Kenya 3 years (2013 to 2015) Hospital Cross-sectional and | ABC, VEN, and combined
retrospective ABC-VEN analyses
15 Lunyova'? Russia 6 years (2017 to 2011) Hospital Cost of illness ABC/VEN analysis, and
analysis cost-effectiveness analysis
methods
16 | Kosyachenko and | Ukraine 2 years (2019 to 2020) Health care facility | Observational ABC-VEN analysis method
Rafalska® retrospective
17 | Yulistiani et al®' Indonesia 5 years (2018 to 2022) Hospital Cross-sectional and | ABC, VEN, and ABC-VEN
retrospective combination analysis
methods

(Continued)
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Table | (Continued).

No Author(s) Country Year of Analysis Healthcare Study Design Method of Procurement
Setting Analysis
18 | Yohannes et al*? Ethiopia 3 years (2017 to 2019) Public health Cross-sectional ABC, VEN, ABC-VEN,
facilities qualitative and XYZ, FSN, XYZ-FSN matrix
quantitative data analysis methods

19 | Deressa et al*® Ethiopia 3 years (between Health commodity | Cross-sectional and | ABC-VEN matrix analysis
September 12,2015, and | and hospitals retrospective
September 5, 2018)

Most studies were conducted in public hospitals (eg., in Ethiopia, India, Kenya, and Indonesia), while a few included broader
supply systems such as pharmaceutical supply agencies or national-level distributors. The majority employed retrospective or
cross-sectional designs, using inventory data from periods ranging between one and eight years. While some studies used only the
ABC-VEN matrix, others incorporated additional analyses such as FSN, often to strengthen prioritization and stock monitoring.

Comparative Synthesis of Budgetary Expenditures Across Contextual Settings

The synthesis of 19 articles shows that pharmaceutical expenditures have a structured variation based on the complexity
of institutions and health policies of a region. Items in Category I (consisting of high-cost and clinically critical drugs
comprising AV, AE, AN, BV, and CV) consistently absorb the majority of available funds, ranging from 71.65% to
91.60% of the total ADE. The proportion distribution across inter-cluster comparisons is illustrated in Figure 2. The in-
depth comparison can be seen in Table 2, which stratifies Category I ADE, indicating that the driving factors behind the
highly context-dependent figures are:

Cluster |: Public Tertiary and Referral Systems (LMIC Context)

Healthcare systems in Sub-Saharan Africa and South Asia, which are classified within Cluster 1, exhibit exceptionally
high Category I expenditures, ranging from 84.00% to 91.60%. This pattern occurs due to severe fiscal limitations,
forcing these institutions to adopt a strict procurement stance by limiting the purchase of Class non-essential (N) items to

prevent shortages and stockouts of vital medicines amid an unstable supply chain.>"!

95
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Figure 2 Comparative visualization of Category | expenditure ranges across international healthcare settings.
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Table 2 Stratification and Driving Factors of Category | Pharmaceutical Expenditures

Analytical Representative Operational Healthcare Category Key Synthesized Themes & Unresolved
Cluster & Studies Settings I Expenditure Challenges
Context Ranging (%)
Cluster I: Public Alanazi Public Referral Hospitals, Teaching | 84.00-91.60 Cautious procurement strategy: Prioritizes
Tertiary and Mohammad? Hospitals, and Regional Surgical limited budgets to prevent total stockouts of
Referral Systems Jobira8 Stores (Sub-Saharan Africa, South vital medicines.
(LMIC Context) Mfizi’ Asia). Operational constraints: Driven by financial
LegeseI5 constraints, the system relies on
Yohannes? retrospective data, introducing latency in
Deressa®? supply chain responsiveness.
Hussain''
Kivoto'®
Zulpadly*
Pann Thazin'?
Yulistiani?'
Cluster 2: Meena'? Primary Health Centers, District 74.30-83.50 Procurement alignment: The type of
Decentralized and | Rofig** Polyclinics, National Health expenditure is more driven by shifts in the
Primary Care Bilyk|4 Insurance Stores (Southeast Asia, local epidemiology. The main obstacles
Services Kheder'® Middle East). encountered include the inadequacy of the
automated inventory system, a shortage of
trained pharmaceutical personnel, and high
administrative subjectivity in determining
VEN criteria.
Cluster 3: Assan'® Specialized Oncology Centers, 71.65-78.50 Optimization of clinical protocols: The
Specialized, Mixed, | Lunyova'’ Military Hospitals, Tertiary expenditures incurred are driven by high-
and Non-LMIC Kosyachenko?® Pediatric Clinics, and Private- cost, targeted therapy regimens (eg., cancer
Settings Public Mixed Networks. chemotherapy).

Digital integration: Clinical workflows
leverage integrated electronic medical
records and prioritize system optimization
over mere stock availability. The availability of
drug stock is greatly affected by global

supplier fluctuations.

Cluster 2: Decentralized and Primary Care Services
Community health centers and district polyclinics classified within Cluster 2 demonstrate Category I expenditures

ranging from 74.30% to 83.50%. Lower and more variable budget utilization is heavily influenced by local epidemio-

logical shifts and seasonal infectious disease spikes, which can complicate procurement management in primary care

facilities due to a lack of tools for automated planning and fluctuations in community demand.*'**

Cluster 3: Specialized and Mixed Networks
Specialized oncology centers classified as (Cluster 3) show the lowest relative percentage of Category I (71.65%—

78.50%). In context, this does not indicate lower spending, but rather reflects the extraordinarily high baseline cost of

complex therapy regimens (eg., targeted chemotherapy and specialized biological drugs), which mathematically flatten

the percentage variance between ABC-VEN classes across the remainder of the formulary.

19,20
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Table 3 Review of ABC-VEN Method in Different Countries

No Author(s)

Result

Annual Drug Expenditures

| Mohammed and
Workneh?

2 Zulpadly and

Aulia*
3 Alanazi et al®
4 Jobira et al®

5 Mfizi et al’

6 Kheder et al'®

7 Hussain et al''

8 Meena and
Mathaiyan'2

9 Pann Thazin and

Sakulbumrungsil'®

10 | Bilyk et al'*

Optimizes resource utilization and cost containment.
Ensures the continuous availability of vital and essential
medicines in resource-limited hospital settings.
Regional/Type C facility context: Evaluates a private
hospital transitioning from traditional consumption-based
and minimum-maximum stock level methods

Priority Main Supplementary (PMS) decision matrix:
Isolates drug planning into a structured Priority (148
items), Main (568 items), and Supplementary (82 items)
framework to eliminate manual procurement errors.
Optimizes drug planning and management efficiency.
Evaluated a zero-waste to landfill strategy over a 7-year
period (2015-2021) using the electronic Enterprise
Resource Planning (ERP) system.

ABC-VEN: 26.6% of items fall into Category | (highest
proportion in classes A and V).

Crucial for prospective drug procurement planning.
Maximizes the utilization of the procurement budget and
enhances overall supply chain efficiency.

Integrates ABC-VEN analysis with advanced therapeutic
category analysis techniques.

VEN Analysis: Vital (V) items constitute the clear majority
(73% of total items), while Essential (E) items comprise
26%.

Class A Items Share: Local PHCs: 7.8%; Central PHCs:
10.4%; Tertiary: 15.4%.

Budget Spent on VE (Vital/Essential) Drugs:

Local Govt. PHCs: V = 37.3%, E = 49.9%

Central Govt. PHCs: V = 13.9%, E = 57.9%

Tertiary Care Hospitals: V = 26.6%, E = 30%

Aids in the systematic prioritization of pharmaceuticals.
Identifies critical medicines that require close managerial
supervision for effective budget utilization.
Demonstrates a rational, economical approach to
pharmacotherapy funding.

Identifies a high proportion of secondary drugs (Class N),
making up 64.4% of administered drugs.

Emphazises the need for targeted non-essential cost
containment.

Category |: USD 2,268,405.64 (84.49% of total ADE)
Category II: USD 411,961.18 (15.34% of total ADE)
Category lll: USD 4,483.97 (0.17% of total ADE)

PMS financial impact: P items absorb 23.92% of the
budget; M items absorb 65.51%; S items consume 10.57%.

ABC-VEN Matrix Insights: Category | items (high clinical
and cost impact) accounted for 82.3% of the monetary
waste value, although Category Il had a higher volume of
wasted items (58.2%)

Zero-waste impact: Waste sent to landfills dropped to
zero (0.00%) from 2018 through 2020, saving 73.64% of
the total money at risk of being wasted.

Category |: ETB 14,770,278 (84.7%)

Category |I: ETB 2,295,773.4 (13.2%)

Category lll: ETB 365,296.8 (2.1%)

Category |: RWF 1,148,486,802 (87.88%)

Category Il: RWF 154,512,583 (11.82%)

Category lll: RWF 3,944,756 (0.3%)

Category I: SDG 1,535.9 million (76%)

Category lI: SDG 411 million (23%)

Category lll: SDG 33.5 million (1.7%)

Class A: 35 items (14%) consume 70% of the total annual
budget.

Class B: 52 items (21%) consume 20% of the budget.
Class C: 171 items (69%) consume 10% of the budget.
Category | Share: Local: 74.9% (101.3 lakhs); Central: 75%
(13.2 lakhs); Tertiary: 78.8% (2375.5 lakhs).

Category Il Share: Local: 22.4% (30.3 lakhs); Central:
23.9% (4.2 lakhs); Tertiary: 18.1% (546.2 lakhs).
Category lll Share: Local: 2.8% (3.8 lakhs); Central: 1.1%
(0.2 lakhs); Tertiary: 3.0% (91.1 lakhs).

Category |: USD 225,547 (84.48%)

Category II: USD 37,689 (14.12%)

Category lll: USD 3,749 (1.40%)

N.A

(Continued)
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Table 3 (Continued).

No Author(s) Result Annual Drug Expenditures

I Legese et al'® Exposes expensive, non-essential laboratory commodities | Category |: Consumes 84%-86% of total annual
driving up healthcare costs. expenditure.

Class A commodities represent only 8.5%—20% of items | Category II: Contributes around 13%—15% of

but consume 70%-80% of expenses. expenditure.

Highlights the need for robust communication between Category lll: Consumes 0.13%-0.54% of expenditure
laboratory units and Pharmacy & Therapeutics Committees.

12 | Assan etal' Establishes clear, macro-level trends in pharmaceutical N. A
consumption patterns.
Provides necessary baseline metrics to evaluate and
monitor the cost of drugs within public health services.

I3 | Gizaw and Category | breakdown: 187 items (47.58% of items) Category | (AV, AE, BV, CV): 90% of ASV.

Jemal' account for 90% of Annual Sales Value (ASV). Driven Category Il (BE, CE, BD): 9% of ASV.

heavily by AV items (36.9%) and spans |2 distinct matrix | Category lll (CD): 1% of ASV.
combinations.
Category lll Breakdown: 28 items (7.13% of items; CDN
=4, CDS = 24).

14 | Kivoto et al'® Reviews an average of 81| drug types purchased annually | Category | (2013-2015): 84.9% of annual drug
(ATC-5 (Anatomical Therapeutic Chemical) framework). | expenditure.

Formulary status: 80% formulary vs. 20% non-formulary. | Category Il (2013-2015): 14.04% of annual drug
Item Volume Share: Class A (13.2%—14.2% of items); Class | expenditure.
B (15.9%—17% of items); Class C: (70% of items). Category Il (2013-2015): 1.07% of annual drug
VE items command the highest expenditure share. expenditure.

15 Lunyova'? Conducted at Voronezh Regional Oncology Hospital. Vital (V) oncology drugs: 91.6% of total cost.
Confirms lung cancer medications command the absolute | Essential (E) oncology drugs: 8.4% of total cost.
highest priority in oncology procurement. Non-Essential (N) oncology drugs: 0% (No expenditure

allocated).

16 | Kosyachenko and | Integrates clinical-economic analysis, integrated frequency | Category | (AV, BV, CV) was 71.65% (UAH 1,047,735.07)

Rafalska® methods, and ABC-VEN analysis. of the total use value.
Maps specific utilization, cost, and priority tiers for Category Il (AE, BE, CE): 5.03% (UAH 73,538.37) of the
targeted breast cancer treatments. total use value.
Category Il (AN, BN, CN): 23.32% (UAH 341,000.52) of
the total use value.

17 | Yulistiani et al*' Captures critical adaptations in hospital drug utilization Average 5-Year budget use:
patterns forced by the COVID-19 pandemic. Category |: 76.98 + 1.23% (Rp. 16,381,476,005 + Rp
Successfully identifies high-priority medications via matrix | 2,415,722,684)
combinations to secure stock efficiency during a crisis. Category |I: 22.58 + 1.23% (Rp 4,795,425,84 + Rp

659,735,350)
Category lll: 0.44 £ 0.13% (Rp 95,876,900 = Rp
41,599,742)

18 | Yohannes et al* ABC Analysis: 68 products (13.1%); Class A: 353 Category | (AV+AE+AN+BV+CV) is 84.3% (ETB
products; (68.1%) Class C. 54,053,951) of pharmaceutical expenditure
VEN Analysis: 202 items (47.3%); Vital: 201 items (47.1%) | Category Il is 15.4% (ETB 9,861,371.3)

Essential. Category Il is 0.3% (ETB 193,465.4)
Uncovers deep systemic challenges: infrastructure deficits,

skilled human resources shortages, medicine stockouts,

and supplier issues.

19 | Deressa et al®® Employs integrated matrix monitoring to guide Category | (AV+BV+CV+AE+AN) contributes to Total
procurement governance and resource allocation. Pharmaceutical Expenditure of 82.33% (ETB 8,385,646)
Isolates the critical, minor volume of pharmaceutical items | Category Il (BE+CE+BN) of 16.55% (ETB 1,685,690)
that swallow the vast majority of financial resources. Category Il (CN) of 1.13% (ETB 115,307.17).

Abbreviations: a. ETB, Ethiopian Birr; b. USD, United States Dollar; c. RWF, Rwandan Franc; d. SDG, Sudanese Pound.
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Category Il

Category Il

Category |

Figure 3 Average distribution of annual drug expenditure by ABC-VEN category (I, II, lll) based on synthesis of 19 reviewed studies across LMIC healthcare settings.

Structured Evaluation of Strengths and Limitations of the ABC-VEN Matrix

The synthesized findings demonstrate the robust utility and operational limitations of this integrated ABC-VEN matrix in
various international settings. The primary strength of this matrix lies in its consistent ability to safeguard in maintaining
high-cost, high-volume, and clinically critical inventories, thereby preventing budgetary inefficiencies in non-combined
ABC or VEN analyses. During supply chain disruptions (such as post-pandemic turbulence), this method serves as
a quick administrative instrument for budget reallocation.

A primary limitation of this method remains the unresolved challenge of high subjectivity in determining the
boundary between Vital and Essential medicines across several countries. Moreover, since data collection in 80% of
the reviewed studies remains retrospective, this method operates as a post-event audit (ex-post audit) rather than
a prospective forecasting instrument, which significantly limits the capacity to mitigate real-time stockouts.

Table 3 presents a synthesis of findings from these studies, with a particular focus on reported ADE:s classified by ABC-VEN
categories I, I1, and I11. A consistent pattern emerged across countries: Category I drugs, which include vital and high-cost or high-
priority items (eg., AV, AE, AN), accounted for the largest share of drug budgets, typically ranging from 74% to 90% of total
expenditures. For example, studies in Ethiopia,” Rwanda,” and Myanmar'* reported over 84% of annual expenditures allocated to
Category I items. In contrast, Category II drugs (eg., BE, CE, BN) represented between 9% and 25%, while Category III drugs
(eg., CN), considered non-essential and low-priority, typically consumed less than 3% of the total drug budget. These proportions
are visualized in Figure 3, which summarizes the average distribution of annual drug expenditure across the three ABC-VEN
categories based on the reviewed studies.

These findings highlight a common trend across LMICs. A small proportion of critical drug items consumes the
majority of financial resources, underscoring the need for careful prioritization and strict monitoring of Category I drugs.

Journal of Multidisciplinary Healthcare 2026:19 httpsi/idoi.org/10.2147/JMDH.S619681 9
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Moreover, the ABC-VEN method was also effective in identifying excess spending on non-essential drugs and in guiding

inventory streamlining. Several studies (eg.,)*®*'

also reported reductions in expired or wasteful stock following the
adoption of ABC-VEN-informed planning.

Overall, the ABC-VEN matrix provided a structured framework for classifying and prioritizing drug items based on both
economic value and clinical necessity. Its implementation across diverse settings demonstrated consistency in expenditure
patterns, supporting its applicability as a decision-making tool in drug procurement planning in resource-constrained

environments.

Conceptual Framework for ABC-VEN-Based Drug Procurement Decision-Making

To provide a more comprehensive understanding of how the ABC-VEN method contributes to drug procurement
efficiency, this review proposes a conceptual framework that positions ABC-VEN as a decision-support tool within
healthcare supply systems. The framework begins with key inputs, including drug inventory data, budget constraints,
disease burden, and procurement policies. These inputs are processed through two complementary classification
approaches: ABC analysis, which prioritizes drugs based on economic value, and VEN analysis, which classifies
drugs according to their clinical importance.

The integration of these two approaches generates the ABC-VEN matrix, which categorizes drugs into priority groups
(Category 1, I, and III), enabling targeted monitoring and resource allocation. The resulting outputs support procurement
decision-making by identifying high-priority drugs that require strict control and continuous availability. Ultimately, this
process leads to improved outcomes, including more efficient budget utilization, reduced inventory waste, and enhanced
availability of essential medicines.

Importantly, this framework highlights that the effectiveness of the ABC-VEN method lies not only in its classifica-
tion function but also in its role as a structured mechanism for aligning financial and clinical priorities within drug supply
systems, particularly in resource-constrained settings.

ABC Method

The ABC method is implemented by calculating the estimated budget amount by multiplying the number of goods by
their price value, then sorting the results in descending order.?**® The next step is to calculate the cumulative value of the

cost allocated to each item. The ABC analysis separates inventory items into three groups as follows:'*?’

1. Class A represents the item with the highest annual budget use (70-80% of the total value of inventory
expenditure).

2. Class B consists of drugs with a moderate utilization value (15-20% of the total value of inventory expenditure).

3. Class C consists of drugs with the lowest frequency of consumption value (5-10% of the total inventory
expenditure value).

The limitation of the ABC method analysis is that it relies solely on the range of budget values and the consumption
levels of goods.?® This means that items with low but essential use values and volumes, which can save lives, might be
considered unimportant in health centers or hospitals because they are not categorized as A.>*~° Therefore, additional
parameters are necessary. In this case, another parameter used is the level of criticality of the item.

VEN Method

The VEN analysis is categorized based on the critical level of the item or drug for the patient into three categories: vital,
essential, and non-essential.!

1. The vital (V) category is given to items that have the potential to save lives or are of great importance in
healthcare as well as the prevention of death or disability of patients, in addition, it can also be given to items that
have the side effects of withdrawal syndrome so the item should always be available.
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2. The essential (E) category is given to items that are effective against less severe but still significant disease. Where
this item is not very important to provide basic health care and can be replaced in a certain way.
3. The non-essential (N) category is given to items that are effective for mild illness and have low therapeutic benefit.

The weakness of the VEN analysis is that essential medicines will not be prioritized for purchase even if they move
quickly.” Shortages or unavailability of low-cost but indispensable items can have a significant impact on hospital
c e 3l
services.

Analysis of ABC-VEN Matrix

At the planning stage, analysis is needed to ensure the availability of medicines and budget efficiency. The combination
of ABC-VEN analysis is used to overcome weaknesses in ABC and VEN analysis in planning, namely by grouping drugs
according to their importance and value of use. Drug control using the ABC-VEN method can improve drug management
to be more effective and efficient.”* This analysis was formulated by conducting a cross-combination of ABC and VEN
analysis, which will be divided into three new groups. The first letter in the subcategory indicates its position in the ABC
analysis, while the second letter indicates its position in the VEN analysis.®

1. Category I consists of all vital commodities and of high value (AV, BV, CV, AE, AN). These items are essential for
hospitals, both financially and in terms of health services. Products in this category require close supervision and
a high level of vigilance.

2. Category II includes the remaining items from groups E and B (BE, CE, BN), which are essential and of lesser
value compared to Category 1. Stock control of items in this category should be carried out periodically.

3. Category III consists of non-essential groups and items with the lowest value (CN).

Although some existing literature shows that the majority of ABC-VEN matrix usage is as a method for conducting
logistics audits including in hospitals and medical supplies,”** this research extends the existing literature by concep-
tualizing the ABC-VEN method, which can be explicitly integrated into decision support mechanisms in procurement
planning.

Discussion

The most consistent finding across the reviewed studies was the dominant contribution of Category I medicines to total
drug expenditures, regardless of healthcare setting or country context. This pattern suggests that drug procurement
systems consistently allocate the largest proportion of resources to medicines that are both clinically critical and
economically significant. The recurrence of this finding across diverse healthcare environments supports the proposed
conceptual framework, in which the ABC-VEN matrix functions as a decision-support mechanism that integrates
financial and clinical priorities. Rather than serving solely as an inventory classification tool, ABC-VEN provides
a structured approach for identifying medicines that require the highest level of procurement attention and resource
allocation.

The predominance of Category I medicines observed across studies reflects the concentration of healthcare expen-
ditures on drugs that are both clinically important and financially demanding. In several settings, Category I items
accounted for more than 80% of total pharmaceutical expenditures despite representing a relatively small proportion of
inventory items. This finding highlights the importance of prioritizing procurement oversight and inventory control for
a limited number of high-impact medicines, as inefficiencies within this category may have substantial clinical and
financial consequences.'®'’

The consistent concentration of expenditure within Category I also illustrates the value of integrating economic and
clinical dimensions in procurement decision-making. Standalone ABC analysis may overlook low-cost but clinically
essential medicines, whereas VEN classification does not explicitly account for budgetary constraints. By combining
these approaches, the ABC-VEN matrix provides a structured mechanism for balancing resource efficiency with

therapeutic priorities, thereby supporting more rational procurement planning and resource allocation.''!
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Despite the consistency of expenditure patterns, the review identified substantial methodological variation across
studies that may limit the comparability of findings. One of the most prominent challenges concerns the classification of
medicines within the VEN framework. In many settings, the distinction between Vital and Essential medicines remains
dependent on local formularies, epidemiological priorities, and expert judgement rather than standardized criteria. As
a result, similar medicines may be categorized differently across healthcare systems, creating challenges for cross-
country comparisons and limiting the transferability of procurement recommendations.>''

The relative importance of each component within this framework may vary between LMIC and non-LMIC settings,
where differences in resource availability, procurement systems, and policy environments influence the implementation
and impact of ABC-VEN-based decision-making. In LMIC settings, the reliance on ABC-VEN is primarily driven by
constrained financial resources and the need to ensure the availability of essential medicines, whereas in non-LMIC
settings, the method may function more as an optimization tool within established procurement and supply chain
systems.”'**? These findings underscore the crucial role of prioritization tools, such as the ABC-VEN matrix, in
identifying the most impactful drug categories and informing procurement decisions accordingly. In addition, the findings
also suggest that procurement policies should integrate both expenditure-based and clinical-priority criteria to ensure
efficient allocation of limited pharmaceutical resources across diverse healthcare settings.

Beyond classification, the ABC-VEN method also facilitates decision-making for specific clinical areas. In oncology
settings, the matrix helped prioritize high-cost chemotherapy drugs with a high therapeutic impact.'**° Additionally,
several studies have observed reductions in expired or wasted inventory following the implementation of ABC-VEN-
guided planning, supporting its value in optimizing stock levels and minimizing waste.*?' These findings indicate that
the utility of ABC-VEN extends beyond expenditure monitoring and may support service-specific procurement
optimization.

The practical value of ABC-VEN becomes particularly evident during periods of supply chain disruption. During the
COVID-19 pandemic, several LMIC countries experienced shortages of medicines caused by poor inventory manage-
ment in some hospitals.>* The method’s relevance also extends to dynamic contexts. ABC-VEN was utilized to evaluate
shifts in drug use patterns following the COVID-19 pandemic, demonstrating its effectiveness in capturing evolving
demand and informing responsive procurement strategies.’' Furthermore, by combining ABC-VEN with other
approaches such as FSN, healthcare facilities can further enhance procurement accuracy by incorporating stock move-
ment and consumption variability into planning.'’**

Despite its methodological simplicity, the implementation of the ABC-VEN matrix in routine procurement workflows
continues to face several operational challenges, particularly in resource-constrained settings. In most public health
centers, the inventory recording process is still managed manually without using an automated recording system, through

unintegrated spreadsheets.”'!

More than 80% of the studies used for data analysis were based on retrospective annual expenditures.” !>
Consequently, while this historical approach is useful for routine planning, temporary operational mismatches may
occur when facing sudden events, seasonal demand spikes, or emerging pandemics.”’*> Beyond methodological
constraints, successful implementation also depends on organizational capacity and multidisciplinary collaboration.
The process of implementing the effective ABC-VEN requires collaboration among practitioners, for instance, clinical
pharmacists, financial officers, and medical directors. The shortage of trained human resources in pharmaceutical
logistics at public health facilities can hinder the administrative process in the implementation of this combined
method.®*'?

The proposed conceptual framework extends the traditional use of ABC-VEN by integrating contextual factors such
as disease burden, formulary changes, and supply chain conditions into procurement decision-making. This framework
aligns economic considerations with clinical priorities by linking adjustments between stock shortage indicators for
essential medicines and ensuring the fiscal sustainability of an institution. By extending the use of retrospective
expenditure data into a broader decision-making process, the framework may support more prospective procurement
planning and inventory governance.

Despite these strengths, this review has some limitations. As a narrative review, it lacks formal quality appraisal and
may be prone to selection bias. Geographic representation was also uneven. Although studies from Asia, Africa, and
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Eastern Europe were included, no studies from Latin America or North America were identified, which limited the
generalizability of the findings to other healthcare systems. Moreover, while ABC-VEN was a common framework,
classification approaches (eg., AV/AE/AN vs. P/M/T) varied across studies, potentially reducing the comparability of
results. These limitations should be taken into account when interpreting the findings of this review.

Conclusion

This review demonstrates that the ABC-VEN method is a widely used approach for supporting drug procurement
planning and inventory management across diverse healthcare settings. By integrating economic and clinical priorities,
the method consistently facilitates the identification of high-priority medicines, supports rational resource allocation,
and contributes to reducing waste while maintaining the availability of essential drugs. Although the evidence is
largely derived from single-center and descriptive studies with substantial methodological variation, the overall
findings suggest that ABC-VEN remains a practical decision-support tool for healthcare managers and policymakers,
particularly in resource-constrained settings. Future research should focus on developing standardized implementation
frameworks and generating higher-quality comparative evidence to strengthen the generalizability of findings across
healthcare systems.
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