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Introduction

Medicines play an essential role in maintaining and 

restoring the health and well-being of the public. 

Quality-assured medicines support their efficacy, 

while poor-quality medicines1 may not only fail 

to treat a disease, but can cause harm, lead to 

death in extreme circumstances, and may also 

contribute to drug resistance. National Medicines 

Regulatory Agencies (NMRAs) are responsible 

for the registration and authorization of safe, 

efficacious, and quality-assured products. To make 

sure that medical product quality is maintained 

until it reaches the patient, NMRAs establish post-

marketing surveillance (PMS) programs. 

Poor-quality medicines impact low- and middle-income 
countries (LMICs) in particular. Several studies estimate that 
around 10% of medicines in LMICs may be of poor quality, 
and actual figures may be higher, depending on the country 
and therapy in question.2 The economic costs of poor-quality 
medicines on individuals and health systems range from tens 
of millions to hundreds of billions of dollars.3  

The capacity of NMRAs to implement PMS programs varies 
greatly among countries. The WHO’s Global Benchmarking 
Tool (GBT)4 for Evaluation of National Regulatory System of 
Medical Products allows NMRAs to self-evaluate and assess 
their capabilities. However, many countries have competing 
priorities and constraints on financial and human resources. 
Risk-based approaches to sampling and testing medicines 
offer a potential solution. 

The U.S. Pharmacopeia (USP) has provided technical 
assistance to help ensure medicines quality and support 
regulatory strengthening in more than 40 countries in 
Africa, Asia, Central and South America and Eastern Europe 
since the early 2000s. During this time, USP’s approach 
has evolved and progressed from spot-checking surveys 
(known as Medicines Quality Monitoring (MQM)) that aimed 
to support the early detection of substandard and falsified 
medicines into institutionalized, routine and risk-based PMS  
programs for sampling and testing (Figure 1). 

Along the process, USP has developed guidelines, tools, 
country reports, and scientific articles.5  

This document provides a brief description of key resources 
developed by USP to support the adoption of risk-based 
PMS. Several of these resources were developed by the 
Promoting the Quality of Medicines (PQM) and PQM+ 
programs, funded by the US Agency of International 
Development (USAID) and implemented by USP. All resources 
included here are publicly available and accessible for free. 

Transition Transition

MQM � Development of MQM 
guidelines

� Development of 
Three-Level Approach 
with field testing

� Development of 
Medicines Quality 
Database (MQDB)

PMS � NMRAs establish PMS 
activities or programs as 
core regulatory functions

� NMRAs adopt risk-based 
approach for sample 
testing

� Development of 
approach and practical 
implementation 
guidance for RB-PMS

RB–
PMS

� NMRAs start adopting 
and operationalize the 
RB-PMS Guidance and 
MedRS tool

� Availability of public 
online quality 
dashboards indicate 
process transparency 
and accountability

Years 1–5 Years 6–10 Year 11 onward

Figure  1: Evolution of USP assistance and support to ensure medicines quality post-registration.
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Guidelines, tools, and resources to 
support development of sampling and 
quality testing protocols for risk-based 
PMS of medicines.

Guidelines to Establishing a Medicine  
Quality Monitoring Program
These guidelines were developed to help authorities create 
uniform protocols for sampling, testing, and reporting 
procedures in medicines’ quality surveillance programs. 
Initially implemented through monitoring activities 
supporting National Disease Programs, the guidelines adopt 
a risk-based approach for quality control, utilizing simple 
testing methodologies that can be applied in the field (e.g., 
colorimetric methods and thin-layer chromatography) which 
evolved into the Three-Level Approach described below. 

The Three-Level Approach: a framework 
for ensuring medicines quality in limited-
resource countries
This approach provides a framework for medicines testing 
through three successive, complementary, and increasingly 
rigorous levels of analysis: (1) visual and physical inspection; 
(2) screening with field-based methodologies; and (3) 
laboratory testing utilizing compendial or manufacturer 
methodologies (Figure 2).

The gradual approach can accelerate the output of results 
by reducing the number of samples that require compendial 
testing, a process that incurs substantial time, costs and 
human resources requirements. By using simpler methods 
to assess quality at the first two levels, the Three-Level 
Approach can save substantial resources and can yield 
data for decision making faster than traditional compendial 
testing performed at the laboratory. The Visual Inspection 
Guide to help identify falsified COVID-19 Vaccines provides 
an example of the type of information one can assess in the 
field during Level 1.

The publicly available Medicine Quality Database (MQDB)6  
which currently contains over 17000 records, includes 
data generated through implementation of the Three-Level 
Approach in 16 countries from Africa, Asia, and Central and 
South America between 2003-2017. Several studies detailing 
implementation of the approach in those regions have  
been published.7 

1
Level

Initial check of registration status, expiration date, labeling, packaging, 
appearance, physical and organoleptic properties, use of track and 
trace technologies

Visual and physical inspection

2
Level

3
Level

Use of field-based screening technologies which may test for 
identity, content and other quality attributes

Field-based screening

The prioritization and use of pharmacopeial methods or other 
validated methods approved by the NMRA

Compendial testing

Figure  2: The Three-Level Approach: A cost effective high-throughput methodology for quality testing

https://apps.usp.org/app/worldwide/medQualityDatabase/download.php?id=38
https://apps.usp.org/app/worldwide/medQualityDatabase/download.php?id=38
https://www.hilarispublisher.com/open-access/the-threelevel-approach-a-framework-for-ensuring-medicines-quality-in-limitedresource-countries-2167-7689.1000117.pdf
https://www.hilarispublisher.com/open-access/the-threelevel-approach-a-framework-for-ensuring-medicines-quality-in-limitedresource-countries-2167-7689.1000117.pdf
https://www.hilarispublisher.com/open-access/the-threelevel-approach-a-framework-for-ensuring-medicines-quality-in-limitedresource-countries-2167-7689.1000117.pdf
https://www.usp.org/covid-19/vaccine-handling-toolkit
https://www.usp.org/covid-19/vaccine-handling-toolkit
https://www.usp.org/global-public-health/medicines-quality-database
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Prioritize

Analyze, 
communicate 

and act

Assess Plan

Monitor and 
evaluate Implement

Sampling and test priorities
Based on the pharmaceutical assessment and country needs, 
develop national post-marketing surveillance priorities that then 
drive the sampling and test activities to be conducted.

National post-market 
surveillance planning
National level program planning and 
coordination, often through a yearly 
workshop/forum, ensure that sampling 
and testing activities are designed and 
implemented in ways that support 
the country’s needs and program 
objectives.

Implementing sampling and 
testing activities
Using a risk-based methodology to guide 
both sampling and testing ensures each 
activity contributes to program objectives 
and generates data that can be used to 
drive e�ective decision-making.

Data analysis, dissemination, and regulatory action
Data from sampling and testing activities should be collected, 
analyzed and disseminated appropriately. Proper management of 
data enables evidence-based decision making and regulatory action. 

Monitoring and evaluation
Measures performance of post-marketing 
surveillance planning to allow adjustment 
of country’s PMS approach to meet 
country needs. 

Pharmaceutical sector 
assessment
Informs development of post-marketing 
surveillance program/plan and provides 
insights on potential priority areas for 
sampling and testing activities.

Risk-based 
post-marketing 

surveillance

Guidance for Implementing Risk-Based  
Post-Marketing Quality Surveillance in  
Low- and Middle-Income Countries
Through consultation with international experts, 
USP developed guidance for the implementation of 
comprehensive risk-based PMS programs in LMICs.

LMICs can use this framework (Figure 3) to establish 
sustainable programs by utilizing risk considerations. 

The approach focuses sampling on the most susceptible 
medicines and in geographical areas and facilities where 
poor-quality medicines are more likely to be found.  

The framework also provides guidelines for risk-based testing 
using the Three-Level Approach, including a flow-chart for 
decision making at each level of testing.

Knowledge Sharing Videos: Protecting 
Patients from Bad Drugs: A Risk-Based 
Approach to Medicines Quality Surveillance
These videos expand on the guidelines described above 
and explain how designing and implementing programs that 
sample and monitor medicines quality through a risk-based 
approach allows countries to tailor activities according to 
local needs, optimize limited resources, and focus efforts on 
areas that present the greatest risks to public health.

Figure  3: Framework for developing and implementing PMS programs.

https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based-post-marketing-surveillance-feb-2018.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based-post-marketing-surveillance-feb-2018.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based-post-marketing-surveillance-feb-2018.pdf
https://www.usp-pqm.org/resources/knowledge-sharing-videos
https://www.usp-pqm.org/resources/knowledge-sharing-videos
https://www.usp-pqm.org/resources/knowledge-sharing-videos
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Medicines Risk-based Surveillance  
(MedRS) Tool
MedRS is a tool that facilitates the planning, design, and 
development of sampling protocols for a risk-based PMS.  
The tool helps evaluate risks associated with medicines, 
geographic locations, and supply and distribution chains.  
By calculating composite risk scores, the tool can help 
determine what medicines to sample, how many samples  
to collect, and where to collect those samples. MedRS 
is available online and also allows users to upload their 
protocols, results and share substandard and falsified 
medicines information with WHO rapid alert system. An 
example of a practical application of the tool can be found in 
the Guidance Document for Developing and Implementing a 
Risk-based PMS for Maternal, Neonatal, and Child Health.8 

Technology Review Program
The Technology Review program rigorously evaluates 
available and emerging screening technologies that can be 
used in Level 2 of the Three-Level Approach. The program 
publishes these evaluations to inform the global health 
community of their relative strengths and limitations. The site 
includes methodology reviews and overview articles.

USP–NF General Chapter on the ‘Evaluation 
of Screening Technologies for Assessing 
Medicine Quality
This chapter addresses the need to evaluate the potential 
and actual capabilities and limitations of portable screening 
tools and their performance in field settings. It provides 
the structure and recommendations for performing an 
appropriate and pragmatic review of a given technology.

A Risk-Based Resource Allocation Framework 
for Pharmaceutical Quality Assurance for 
Medicines Regulatory Authorities in Low-  
and Middle-Income Countries
This document proposes a framework to assist NMRAs in 
LMICs in managing priorities and sustainably supporting 
pharmaceutical quality assurance to achieve maximum 
health impact and efficiencies.

Additional quality-assurance related resources can be found 
at USP.org, and particularly at USP’s PQM and PQM+ program 
websites. 

 

References
1. Substandard and falsified medical products. Updated January 

31, 2018. Accessed August 30, 2021. https://www.who.int/
news-room/fact-sheets/detail/substandard-and-falsified-
medical-products

2. A study on the public health and socioeconomic impact of 
substandard and falsified medical products. World Health 
Organization; 2017. Accessed September 13, 2021. https://
www.who.int/publications/i/item/9789241513432; ; Ozawa S, 
Evans DR, Bessias S, Haynie DG, Yemeke TT, Laing SK, et al. 
Prevalence and Estimated Economic Burden of Substandard 
and Falsified Medicines in Low- and Middle-Income Countries: 
A Systematic Review and Meta-analysis. JAMA network open. 
2018;1(4):e181662 10.1001/jamanetworkopen.2018.1662; 
Koczwara A, Dressman J. Poor-Quality and Counterfeit Drugs: 
A Systematic Assessment of Prevalence and Risks Based on 
Data Published From 2007 to 2016. Journal of pharmaceutical 
sciences. 2017;106(10):2921–9. Epub 2017/05/28. 10.1016/j.
xphs.2017.05.018

3. IBID above: WHO study and Ozawa S et al; Ozawa S, Haynie 
DG, Bessias S, Laing SK, Ngamasana EL, Yemeke TT, Evans DR. 
Modeling the Economic Impact of Substandard and Falsified 
Antimalarials in the Democratic Republic of the Congo. Am 
J Trop Med Hyg. 2019 May;100(5):1149-1157. doi: 10.4269/
ajtmh.18-0334.; Beargie SM, Higgins CR, Evans DR, Laing SK, 
Erim D, Ozawa S. The economic impact of substandard and 
falsified antimalarial medications in Nigeria. PLoS One. 2019 
Aug 15;14(8):e0217910. doi: 10.1371/journal.pone.0217910. 
eCollection 2019. 

4. WHO Global Benchmarking Tool (GBT) for evaluation of national 
regulatory systems. Accessed August 30, 2021. https://www.
who.int/tools/global-benchmarking-tools

5. Promoting the Quality of Medicine Program – Resources. 
Accessed August 30, 2021. https://www.usp-pqm.org/
resources

6. Krech LA, El-Hadri L, Evans L, Fouche T, Hajjou M, Lukulay P, 
Phanouvong S, Pribluda V, a & Roth L. The Medicines Quality 
Database: a free public resource. Bull World Health Organ 
2014;92:2–2A doi:http://dx.doi.org/10.2471/BLT.13.130526. 

7. Survey of the quality of selected antimalarial medicines 
circulating in Madagascar, Senegal, and Uganda. Accessed 
August 30, 2021. https://www.usp-pqm.org/sites/default/
files/pqms/article/survey-of-quality-antimalarials-medicines-
qamsa-2009-11.pdf; Strengthening national capacity in 
medicines quality: five-year summary 2005–2009, Promoting 
the Quality of Medicines program in Southeast Asia and 
the Philippines. Accessed August 30, 2021. https://www.
usp-pqm.org/sites/default/files/pqms/article/rdmareport.
pdf;  Implementation of basic quality control tests for malaria 
medicines in Amazon basin countries: results for the 2005–
2010 period. Accessed August 30, 2021. https://malariajournal.
biomedcentral.com/articles/10.1186/1475-2875-11-202. The 
WHO study in reference 2 utilizes data from MQDB for its 
analysis.

8. Guidance Document for Developing and Implementing a Risk-
based PMS for Maternal, Neonatal, and Child Health Products. 
Accesses August 30, 2021. https://www.usp.org/sites/
default/files/usp/document/our-impact/pqm/guidance-doc-

https://medrsv2.com
https://medrsv2.com
https://www.usp.org/global-public-health/technology-review-program
https://www.usp.org/sites/default/files/usp/document/our-work/global-public-health/usp-general-chapter-1850-evaluation-of-screening-technologies-for-assessing-medicine-quality.pdf
https://www.usp.org/sites/default/files/usp/document/our-work/global-public-health/usp-general-chapter-1850-evaluation-of-screening-technologies-for-assessing-medicine-quality.pdf
https://www.usp.org/sites/default/files/usp/document/our-work/global-public-health/usp-general-chapter-1850-evaluation-of-screening-technologies-for-assessing-medicine-quality.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based_resource_allocation_framework_june2018.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based_resource_allocation_framework_june2018.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based_resource_allocation_framework_june2018.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/risk-based_resource_allocation_framework_june2018.pdf
https://www.usp.org/
https://www.usp-pqm.org/
https://www.usp.org/our-impact/promoting-quality-of-medicines
https://www.who.int/news-room/fact-sheets/detail/substandard-and-falsified-medical-products
https://www.who.int/news-room/fact-sheets/detail/substandard-and-falsified-medical-products
https://www.who.int/news-room/fact-sheets/detail/substandard-and-falsified-medical-products
https://www.who.int/publications/i/item/9789241513432
https://www.who.int/publications/i/item/9789241513432
https://www.who.int/tools/global-benchmarking-tools
https://www.who.int/tools/global-benchmarking-tools
https://www.usp-pqm.org/resources
https://www.usp-pqm.org/resources
http://dx.doi.org/10.2471/BLT.13.130526
https://www.usp-pqm.org/sites/default/files/pqms/article/survey-of-quality-antimalarials-medicines-qamsa-2009-11.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/survey-of-quality-antimalarials-medicines-qamsa-2009-11.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/survey-of-quality-antimalarials-medicines-qamsa-2009-11.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/rdmareport.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/rdmareport.pdf
https://www.usp-pqm.org/sites/default/files/pqms/article/rdmareport.pdf
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-11-202
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-11-202
https://www.usp.org/sites/default/files/usp/document/our-impact/pqm/guidance-doc-developing-and-implementing-risk-based-pms-program-for-maternal-neonatal-and-child-health-products-english.pdf
https://www.usp.org/sites/default/files/usp/document/our-impact/pqm/guidance-doc-developing-and-implementing-risk-based-pms-program-for-maternal-neonatal-and-child-health-products-english.pdf

