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ABSTRACT

Introduction Access to quality-assured medicines is

an essential prerequisite for universal health coverage,
and pharmaceutical distributors play an important role to
assure the quality of medicines along the supply chain.
Methods We retrospectively assessed the compliance
with WHO quality standards, that is, the Model Quality
Assurance System for Procurement Agencies (MQAS) or
the good distribution practices (GDP), of a convenience
sample of 75 public, private-for-profit and non-for-profit
distributors, audited by QUAMED in 14 low-income and
middle-income countries (LMICs) between 2017 and
2019. We calculated the compliance per quality assurance
activity, and we defined the percentage of compliant
distributors, that is, the percentage (%) of distributors with
MQAS or GDP levels of >2 for each activity.

Results The distributors in our sample were mainly
private for-profit (66/75). Only one MQAS-audited
distributor out of 11 was found compliant with all MQAS-
activities, while none out of 64 GDP-assessed distributors
were found compliant with all GDP activities. The GDP-
assessed distributors were generally less compliant with
WHO standards than MQAS-audited distributors. Common
weaknesses and strengths were observed. The activities
with lowest compliance were quality control, and physical
storage conditions, while those with highest compliance
were warehouse organisation and stock control.
Conclusions The quality systems of pharmaceutical
distributors in LMICs remain weak. For preventing harm
caused by poor-quality medicines, a comprehensive

and stringent regulatory oversight should be urgently
implemented; the WHO MQAS-standards and GDP-
standards should be incorporated in national regulations;
and reliable information on the quality systems of
distributors (and manufacturers from which they buy)
should be publicly available.

INTRODUCTION

Access to quality-assured medicines is essen-
tial for universal health coverage (UHC).!
Unfortunately, the globalisation of phar-
maceutical production and distribution
was not accompanied by a strengthening of

3

Key questions

What is already known?

» Two studies published by our groups in 2017
and 2018, indicated that the quality systems of
pharmaceutical distributors in low-income and
middle-income countries are generally weak, and
insufficient to prevent and detect the supply of poor-
quality medicines.

What are the new findings?

» In our convenience sample of distributors, mainly
belonging to the private for-profit sector, only 1 out
of 75 was fully compliant with the adequate stan-
dards as set by WHO.

» The greatest failures were observed in areas pure-
ly related to quality assurance, while slightly better
results were observed for activities that are also im-
portant for commercial reasons, such as warehouse
management and stock control.

What do the new findings imply?

» In order to prevent harm to medicines’ final users,
stringent regulatory oversight on pharmaceutical
distributors should be urgently implemented at
country level across all sectors, as neither financial
incentives nor the level of wealth of countries seem
to push, alone, towards enforcement of quality as-
surance systems.

» The availability of reliable information on distributors’
quality system, with a cross-cut information on man-
ufacturers sites’ performance and products’ quality,
would also be of great help—particularly nowadays,
as the COVID-19 crisis has magnified challenges in
pharmaceutical supply and quality assurance.

» This would imply carrying out regular monitoring ex-
ercises, and investigating the relationships between
potential oligopolies along the pharmaceutical sup-
ply chain and the commitment to quality assurance.

National Medicines Regulatory Authorities
(NMRA) in low-income and middle-income
countries (LMICs). Only less than 30% of
WHO Member States have an NMRA able to
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enforce adequate quality standards.>™* Hence, the quality
of medicines remains at risk in LMICs.” The epidemi-
ology of poor-quality medicines is well known particu-
larly for antimalarials,”” but poor-quality medicines are
a transversal problem,10 documented for antibiotics,”_14
117 reproductive health'®
and many essential or life-saving medicines.'"" Quality
problems are due to poor manufacturing, distribution or
storage practices.”’ For instance, the high prevalence of
poor-quality oxytocin is caused by a mix of poor practices
at manufacturing, wholesalers and outlets level,!8 2 %
Poor-quality medicines often go unreported, particularly
where robust pharmacovigilance and postmarketing
surveillance systems are lacking.21 They result in avoid-
able morbidity, mortality’ ' and drug resistance,” "> and
their economic impact can be disruptive, as recently
observed in Nigeria and the Democratic Republic of
Congo (DRC).>®

Itis important not to guess, but to ensure the quality of
medicines, and the quality systems of manufacturers and
distributors.”® WHO provides guidance on good practices
globally.27 * Two guidelines are of particular interest for
procurement and supply: the 2020 Good Distribution
and Storage Practices for medical products (GDP)*’ and
the 2014 Model Quality Assurance System for Procure-
ment Agencies (MQAS).*

Procurement and distribution of medicines are
managed by a variety of public, private and non-
governmental actors in LMIGCs, including importers,
procurement agencies, distributors, retailers.! Their
customers are often insufficiently aware of risks
entailed by poor management of medicines.”® ** In
2017, our group published an evaluation of the WHO
MQAS-compliance of public and non-for-profit inter-
national and national procurement agencies active in
sub-Saharan Africa, showing insufficient compliance
with stringent criteria, particularly for prequalification
(PQ) of products and suppliers.gg In 2018, we published
an evaluation of the quality assurance (QA) system
of private pharmaceutical distributors in 13 LMICs,
which found a low compliance with WHO GDP stan-
dards.” Both studies were based on retrospective data
from QUAMED, a not-for-profit network that aims to
improve access to quality medicines in LMICs (https://
www.quamed.org/). The partners of QUAMED are
non-governmental organisation, international organisa-
tions or central purchasing agencies in the South that
purchase medicines for medical programmes carried
out in LMICs, either in the humanitarian, development
of public health sectors. Among other things, QUAMED
assesses the quality systems of pharmaceutical suppliers,
for orienting its partners toward reliable suppliers when
they do in-country purchases.

To follow-up on market evolution, we now conducted
a third evaluation, to further explore the QA systems of
private and public pharmaceutical distributors audited
more recently.

non-communicable diseases,

METHODS

This quantitative retrospective study assessed the compli-
ance with the WHO MQAS-quality and GDP-quality stand-
ards of a sample of public, private-for-profit and private
non-for-profit pharmaceutical distributors, audited
by QUAMED in 14 LMICs between January 2017 and
December 2019. The key definitions used in the study
are described in table 1.

Sampling

Secondary data were obtained from the access-controlled
QUAMED database, which includes the reports of all eval-
uations conducted from 2010 until today. Suppliers are
audited if they have a valid licence, if they are current or
potential suppliers of QUAMED partners, as indicated by
the QUAMED partners that run medical programmes in
a given country, and if they voluntarily agree to undergo
the audit.

Evaluations are conducted by a pool of qualified tech-
nical experts, bound to confidentiality and disclosure of
conflicts of interest. Their minimum skills and qualifica-
tions are defined by a standard operating procedure.

Depending on activities covered by a distributor,
QUAMED conducts an ‘MQAS audit’ or a ‘GDP assess-
ment’. The decision on the kind of audit/assessment
that should be conducted, depends on whether the
distributor also has the potential to implement its own
PQ system for the product-manufacturer couple (ie, for
preselecting suppliers and individual products), or if it
only relies on the licences and marketing authorisation
granted by the national regulator. The first group gener-
ally includes international procurement agencies, central
medical stores and some other distributors-importers; for
all of them, an MQAS audit should be conducted, based
on the WHO MQAS guidelines. The second group gener-
ally includes distributors that are mainly acting at local
level; for them, a GDP assessment based on the WHO
GDP guidelines will be more appropriate. Generally, the
total number of suppliers assessed or audited per country
represents a relatively small proportion of all in-country
distributors, particularly for the second group. An MQAS
audit may take up to 2-3 days, and findings are reported
in a qualitative narrative text and in a quantitative rating,
while a GDP assessment generally takes half-a-day, and
findings are reported in a qualitative narrative text and in
an open-ended answers questionnaire. If several distrib-
utors are assessed in a same country, they altogether
belong to a ‘local market assessment’.

Differently from our previous studies that separately
addressed different categories of distributors™ ** and
building on this experience, both the MQAS-audit and
GDP-assessment reports were included in the sample
of the present study, if they were conducted between
1 January 2017 and 31 December of 2019, and avail-
able in QUAMED database. The initial exclusion crite-
rion ‘distributors settled in countries in war or conflict
situation” was not applied. We had assumed that these
reports would be incomplete, but it appeared that it
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Table 1 Key definitions

Good Distribution Practices
(GDP)

Model Quality Assurance
System for procurement
agencies (MQAS)

QUAMED Local Market
Assessment (LMA)

A WHO guideline that provides orientation for distribution of pharmaceutical products.
Depending on the national and regional legislation on pharmaceuticals, these guidelines may
apply equally to products for human and for veterinary use. The guidelines cover products
for which a prescription is required by the patient, products which may be provided to a
patient without a prescription, biologicals and vaccines.?®

A WHO guideline that provides detailed guidance to procurement agencies on quality
assurance practices.

An assessment, carried out by QUAMED experts on demand of QUAMED partner/s, of a
convenient sample of pharmaceutical distributors and manufacturers operating in a given
country, aiming to assess if WHO quality standards are met.

QUAMED MQAS audit

An audit of a pharmaceutical distributor / procurement agency that relies on the licences

and marketing authorisation granted by the national regulator, and also has the potential
to implement its own prequalification system for the product-manufacturer couple (ie, for
preselecting suppliers and individual products). It is carried out by QUAMED experts on
demand of QUAMED partner/s, and based on the WHO MQAS guidelines. It usually takes
2-3 days per distributor/procurement agency.

QUAMED GDP assessment

An assessment of a pharmaceutical distributor that relies on the licences and marketing

authorisation granted by the national regulator and does not have the potential to implement
its own prequalification system for the product-manufacturer couple (ie, for preselecting
suppliers and individual products). It is carried out by QUAMED experts on demand of
QUAMED partner/s as part of a LMA, and based on WHO GDP guidelines. It usually takes

half-a-day per distributor.
MQAS QUAMED rating

A rating developed by QUAMED, based on the WHO MQAS, and aiming to rate each

assessed activity in five different levels of compliance (0-4). In this study, we used the most
recent version, revised by the QUAMED Technical Committee in 2019, and finalised on 28

August 2019 .
GDP QUAMED rating

A rating developed by QUAMED, based on the WHO GDP and aiming to rate each assessed

activity in five different levels of compliance (0-4). In this study, we used the most recent
version, revised by the QUAMED Technical Committee in 2019, and finalised on 28 August

2019.

MQAS/GDP level of compliance A level of compliance attributed to each activity in the QUAMED ratings for MQAS and
GDP, going from 0 (non-compliance or low compliance) to 4 (high compliance). Level 2
corresponds to the minimum acceptable requirement in terms of compliance.

Activity

For the scope of this study, an ‘activity’ indicates a specific area of pharmaceutical quality

assurance (see ‘QUAMED ratings’).

Quality assurance (QA) criteria

For the scope of this study, a QA criterion is built by bringing together a group of activities

with a similar or convergent scope (see ‘QUAMED ratings’).

Percentage of compliant
distributors

Product-manufacturer couple

For the scope of this study, this indicator was defined as the percentage (%) of distributors,
out of all those included in the analysis, with an MQAS or GDP level of 2 or more.

The process by which a pharmaceutical distributor should verify and evaluate a product

dossier and the relevant manufacturer site documentation, as a condition to accept it for
purchase. It is generally based on a risk assessment strategy

was not the case. Our initial sample included 12 MQAS-
audited distributors and 85 GDP-assessed distributors.
We excluded one MQAS audit, due to incomplete
results; 13 GDP-assessed distributors, because they did
not supply medicines but medical devices; and 8 GDP-
assessed distributors, because of incomplete results. The
final sample consists of 11 MQAS-audited distributors in
5 LMICs and 64 GDP-assessed distributors in 10 LMICs
and 1 autonomous region in Iraq.

Data entry
The QA activities drawn from QUAMED ratings were
grouped into 5 ‘QA criteria’ (table 2). We evaluated the

reports of MQAS audits, comprising 17 activities; and the
reports of GDP assessments, comprising 14 activities. In
line with previous work, the activity ‘procurement’ was
not included. All data were entered and analysed in a
password-protected Microsoft Excel 2010 database.

For each activity and distributor, we allocated a level of
compliance according to QUAMED ratings, ranging from
0 to 4. Levels 0 and 1 correspond to ‘non-compliance’
and ‘poor compliance’ (unacceptable), level 2 to ‘fair
compliance’ (acceptable) and levels 3 and 4 to ‘good’
and ‘full compliance’ (more than acceptable). Different
compliance levels for a same activity are comparable
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Table 2 Correlation between QUAMED MQAS and GDP ratings, activities and QA criteria

MQAS GDP
audits assessments Activities

Quality Assurance criteria

1 QA system QA criterion A It includes the essential elements required for a stringent
P Documentation system General quality quality management system, that is: a documentation
assurance system with standardised norms and procedures that
3 Computerised systems requirements define all activities of the QA system; human resources
4 Human resources management; self-inspection; continuous improvement;
. . management of corrective and preventive actions. The
5 Self inspection activity ‘computerised systems’ is also included in this
Product Qualification QA criterion It describes the capacity of the distributor to select
Manufacturing site B Continuous produc_:ts from_ manufacturers with an adequ_ate level of
assessement prod.l,!ct . compl.lan.ce with Good Mgnufacturlng Practices (taker_l
qualification as an indicator of the quality of the products as supplied
8 Qualification decision by the manufacturer). This criterion is only used for
(qualified sources MQAS assessments—not for GDP assessments.
monitoring)
9 Control at reception QA criterion C It integrates activities covering upstream quality assurance

10 Quality control

11 Warehouse organisation

12 Physical storage

conditions
products
13 Management of the cold
chain
14 Stock Control
15 Handling non conformity
products

16 Dispatch
17 Transport

Procurement N/A

QA criterion D
Storage and
handling specific

QA criterion E
Dispatch and
transport

Quality control (QC) requirements, including the reception activities (eg,
and reception

verification of documentation, quality checks, sampling
procedures, etc), and other QC requirements (eg, risk
assessment, sampling plan, management of out-of-
specifications, etc).

It integrates activities required for adequate storage (eg,
physical conditions, warehouse organisation, management
of cold chain, stock control, etc) and the management of
specific products (recalled, returned, quarantined, falsified,
etc).

It corresponds to the distribution activities downstream,
including preparation of orders, dispatch and transport.
This criterion did not exist as such in our previous studies,
but the activities where already evaluated.

Not included

GDP, good distribution practices; MQAS, Model Quality Assurance System; N/A, not applicable; QA, quality assurance.

between QUAMED MQAS and GDP ratings. The data
entry methodology was piloted by double-entering four
GDP and two MQAS-reports by two different experts,
and by comparing results. The outputs helped to frame
the process. Data entry was then carried out by a single
researcher, in two steps: first, reading in-depth the MQAS
or GDP report, the GDP standardised questionnaire
and its quantitative value; second, rating the MQAS-
compliance or GDP-compliance of each activity (0-4). In
case of doubt, a conservative approach was taken and the
lower level was chosen. If the researcher considered that
some information was lacking, incomplete or not rele-
vant, the activity was rated N/A, and no level attributed.

Data analysis
Like in previous studies,35 3 findings were analysed and
reported by activity. However, unlike in previous studies,

the compliance was not further analysed by QA criterion,
because not all distributors in our sample conduct all
activities that constitute a criterion, and this would have
made comparisons across distributors not meaningful.
Thus, we defined the Percentage of Compliant Distribu-
tors (PCD) for each activity, that is, the percentage (%) of
distributors with MQAS or GDP levels of 2 or more. The
PCD was further calculated for each country, for aggre-
gated GDP-assessed distributors only, for all the activi-
ties rated. An overall descriptive analysis of GDP data at
country level was not deemed appropriate as the final
data set was too small and asymmetrical for this purpose.

Ethics

The QUAMED database was accessed under confiden-
tiality agreement. All distributors had accepted to be
assessed, provided that findings are not distributed
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outside QUAMED. We guarantee their confidentiality by
not making individual distributors identifiable.

RESULTS

Overall, 11 MQAS-audited and 64 GDP-assessed distrib-
utors were included in our analysis. Out of them, 4 were
public, 5 private not-for-profit, and 66 were private for-
profit.

Distributors were from 14 Asian and sub-Saharan coun-
tries, namely Afghanistan, Burkina Faso, DRC, Ethiopia,
Jordan, Kenya, Mali, Niger, Nigeria, Rwanda, Tanzania,
Uganda and Yemen; Kurdistan, an autonomous region in
Iraq, was also included. All countries are classified by the
World Bank as low income, except Jordan (high middle
income) and Kenya, Nigeria and Tanzania (lower middle
income).

Overall level of compliance with who MQAS and GDP (all
activities)

Only one MQAS-audited distributor out of 11 was
compliant with all 17 MQAS-activities. None out of 64
GDP-assessed distributors were compliant with all 14
GDP-activities.

MQAS-compliant distributors

The 17 MQAS-activities were grouped into 5 QA
criteria (table 3). First, we evaluated the level of MQAS-
compliance for each activity and distributor. Second, we
calculated the PCD for each activity. Since not all distrib-
utors were equally documented for all activities, the
PCD’s denominator (N) varies: 12 activities have n=11,
whereas 5 have n<11. For instance, six distributors did
not have their own internal PQ) system, because they rely
on headquarters or on main suppliers, usually located
abroad. Since QUAMED auditors could not assess the PQ
process on-site, the PCD for activities grouped under QA
criterion continuous product qualification was calculated
for five distributors only.

Out of 17 MQAS activities, 4 have a particularly low
PCD, that is, quality control (45%, 5/11), manufacturing
site assessment (40%, 2/5), physical storage conditions
(36%, 4/11) and management of cold chain (36%,
4/11). Activities grouped under QA criteria A, General
Quality Assurance Requirements, and E, Transport &
dispatch, have a PCD between 50% and 67%. Activities
with the highest PCD were control at reception (82%,
9/11), warehouse organisation (73%, 8/11) and stock
control (91%, 10/11).

GDP-compliant distributors

The 14 GDP activities were grouped into 4 QA criteria
(table 4). First, we evaluated the level of GDP-compliance
for each activity and distributor. Second, we calculated
the PCD for each activity. The PCD denominator (N)
varies: 6 activities were calculated for 64 distributors, 4
for 63 distributors, and 1 for 59 distributors. For instance,
the PCD for the activity management of cold chain could

Table 3 Percentage of MQAS-compliant distributors (PCD)
by MQAS activities

PCD (MQAS
QA criterion Activity level >2), %
General quality QA system 6/11 (55)

assurance

: Documentation system 7/11 (64)
requirements

Computerised systems 6/9 (67)

Human resources 6/11 (55)
Self inspection 6/11 (55)
Continuous product Product qualification 3/5 (60)
qualification Manufacturing site 2/5 (40)
assessement
Qualification decision  3/5 (60)
(qualified sources
monitoring)
Quiality control and Control at reception 9/11 (82)
reception Quality control 5/11 (45)
Storage and Warehouse 8/11 (73)
handling specific organisation
products Physical storage 4/11 (36)
conditions
Management of the 4/11 (36)
cold chain
Stock control 10/11 (91)
Handling non 5/11 (45)
conformity products
Dispatch and Dispatch 7/11 (64)
transport Transport 5/10 (50)

MQAS, Model Quality Assurance System; QA, quality assurance.

only be calculated for those 39 distributors that handle
products requiring cold chain.

Out of 14 GDP-activities, two have a particularly low
PCD: physical storage conditions (16%, 10/64) and
quality control (3%, 2/64). Almost all other activities
under QA criteria A, general QA requirements, C, quality
control and reception, and E, transport and dispatch,
have a low PCD, between 22% and 32%. Only warehouse
organisation (41%, 26/64) and stock control (51%,
30/59) have a higher PCD.

DISCUSSION

MQAS and GDP-compliance

Compared with our previous work that separately
addressed different categories of distributors,” ** in the
present study, we decided to include both the MQAS-
audit and the GDP-assessment reports. This required
some efforts to harmonise the data entry tools, but given
that MQAS-audit and GDP-assessment target different
categories of suppliers, this approach offers the advan-
tage of a more complete picture of stakeholders across
the private and public sectors.
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Table 4 Percentage of compliant distributors (PCD) for
GDP by activity

QA criterion Activity PCD (GDP
level >2) %
General QA QA system 14/64 (22)
requirements Documentation system 14/64 (22)
Computerised systems N/A
Human resources 14/63 (22)
Self inspection 20/63 (32)
Quality control and Control at reception 17/64 (27)
reception Quiality control 2/64 (3)

Storage and handling Warehouse organisation 26/64 (41)
specific products

Physical storage 10/64 (16)
conditions
Management of the cold 13/39 (33)
chain
Stock control 30/59 (51)
Handling non 20/63 (32)
conformity products
Dispatch and Dispatch 20/63 (32)
transport Transport N/A

GDP, Good Distribution Practices; N/A, not applicable; QA, quality
assurance.

All the pharmaceutical distributors in our sample
except one, failed to demonstrate compliance with all the
evaluated MQAS- or GDP-activities. These results cannot
be formally compared with the previous findings from our
group, as our three studies were conducted at different
time points and on a different distributors’ sample,
and since the evaluation tools have been improved and
refined over time. However, it is possible to point at some
general tendencies across the three studies. In partic-
ular, Nebot had observed that all the 18 distributors or
procurement agencies in her sample showed some level
of non-compliance with the MQAS standards (particu-
larly for activities related to the selection of products and
suppliers)™; and Van Assche et alhad found that out of 60
private pharmaceutical distributors, only 7 showed good
compliance for at least two of the assessed criteria.** The
failure, confirmed over time, to achieve full compliance
with WHO standards, remains a matter of concern for
the maturity of regulatory agencies and for the perfor-
mance of the pharmaceutical systems.

Having acknowledged the generally low compliance
with adequate standards, some further distinctions can
be done within our sample. The GDP-assessed distrib-
utors were less compliant with WHO standards than
MQAS-audited distributors. This is in line with the find-
ings of Van Assche et al* If we compare the findings
of Van Assche to the work of Nebot e/ al,33 we see that
GDP-assessed distributors tended to be less compliant
with adequate standards than MQAS-audited distribu-
tors. The same patterns emerged in the present study,

3

with striking differences in the PCD between MQAS-
audited and GDP-assessed distributors, across the 14
activities that are common to both groups. The lowest
PCD are between 36% and 40% in the MQAS-group, and
between 3% and 16% in the GDP group. For instance,
for the activities related to QA criteria A, general QA
requirements, the PCD oscillated between 55% and 67%
for the MQAS-group, and between 22% and 33% for the
GDP-group.

Different reasons can explain these findings. The first
relates to the intrinsic characteristics of distributors.
Most distributors (either in MQAS or GDP group) in our
sample belong to the private for-profit sector, and are
likely to be guided by commercial drivers. This would be
the case everywhere in the private sector, but in contexts
with weak regulatory supervision, the commercial inter-
ests will become the main or only driver to invest or not
in quality systems. In addition, the MQAS-audited distrib-
utors usually had a greater turnover, they supplied bigger
customers, and some acted as importers/branches of
mother/partner-companies abroad. Hence, they can be
required by their own customers and/or partners to be
compliant with some quality standards, and may have
some more resources to do so.

There were also some common weaknesses and
strengths. Two activities had the lowest PCD in both
groups: quality control (45% MQAS-group, 3% GDP-
group), and physical storage conditions (36% MQAS-
group, 16% GDP-group). Two other activities had the
highest PCD: warehouse organisation (73% MQAS-
group, 41% GDP-group) and stock control (91% MQAS-
group, 51% GDP-group).

Low-compliance for quality control may be due to the
complexity and high costs of this activity. In addition, QC
is primarily seen as a responsibility of NMRAs,” hence
most distributors are not familiar with QC concepts and
tools. It is understandable that they lack the capacity to
systematically and randomly test products, as this is not
required by WHO GDP.* However, they should be trained
in risk analysis/management. In particular, distributors
with important supply volumes should have a procedure
for risk-based approach, that would define their capacity
to organise sampling and testing for suspect products.

The low compliance for physical storage conditions
indicates the failure to achieve quality in a core task of
distributors, that is, adequately controlling and moni-
toring temperature and humidity. This is surprising, as in
the past there has been emphasis to strengthen storage
and distribution capacities.” However, such investments
mainly targeted the public sector. In insufficiently regu-
lated contexts, the private sector remains subject to the
effect of market forces, which so far do not seem to prior-
itise investments in quality systems.?’6 Furthermore, even
if the control and monitoring of storage conditions is not
complex, it may be costly (it requires calibrated sensors,
cartography for sensitive products, and sometimes
air-conditioning or ventilation systems, etc) and time
consuming, especially in case of manual monitoring.

6 Nebot Giralt A, et al. BMJ Global Health 2020;5:6003147. doi:10.1136/bmjgh-2020-003147

ybuAdoo Aq parosiold 1senb Ag €20z ‘9z Jequisidas uo jwoo g yby/:dny woly papeojumod "0Z0Z 48040100 6 U0 /FTE00-0202-UblWa/9eTT 0T se paysiand isiy :yjjesH qo| [INg


http://gh.bmj.com/

8 BMJ Global Health

Financial incentives could explain the higher compli-
ance observed in both groups for stock control and
warehouse management. These can be seen as a mix of
QA and commercial/financial component. A good ware-
house management is a pre-requisite for efficient stock
control. Poor stock control may cause financial losses
and loss of commercial opportunities to timely address
clients’ needs; thus distributors would prioritise invest-
ments here. In addition, inspection of warehouse organ-
isation and stock control are likely to be prioritised by
NMRAs, particularly if they lack the capacity or time for
more comprehensive inspections.

For MQAS activities alone, we observed low compliance
for the activity manufacturing site assessment (40%),
which is a component of QA criterion PQ of sources.
In line with previous work,” this has probably multiple
causes. First, distributors are required to supply medi-
cines that hold a marketing authorisation by their NMRA,
and they rely on NMRA’s lists; this is legally adequate,
but unfortunately it cannot take into account the NMRA
weaknesses. Second, many distributors lack the technical
skills needed to assess a site master file and related docu-
mentation. Third, manufacturers may not be transparent
when sharing technical dossiers with customers, especially
if these do not purchase big volumes. Finally, the cost of
a GMP audit, is a major barrier for most distributors.”

Quality systems in distribution and country economic
indicators
Expenditure on pharmaceuticals represents 19% of
global health expenditure, but only 4% of government
expenditure on healthcare. This implies a strong pres-
ence from the private sector, as in our sample, but also
high out-of-pocket expenditure.”” The wider financing
arrangements for healthcare delivery vary greatly across
the countries in our sample, to include health insurance
schemes, fees for service and free healthcare or combi-
nations of them. These arrangements and the overall
performance of the health system may have a variable
impact on procurement, distribution and access to medi-
cines, but this was not the focus of the present analysis,
and it would deserve further ad hoc research.
Furthermore, it would be useful to understand what
is the precise relationship between a country economic
indicators and its performance on QA systems in medi-
cines distribution. The income classification level of the
country is insufficient to perform this kind of analysis,
but based on data available from external sources,38 i
it might be hypothesised that higher compliance scores
could be linked to a strong government presence in
healthcare, demonstrated through significant invest-
ments. Such hypotheses will need to be prospectively
validated through additional research in the contexts
surveyed here. Moreover, this would require measures
appropriate for a multilevel healthcare market assess-
ment, aimed at understanding the relationship between
supply chain management and market forces, especially
in contexts where there are only a few distributors,

referred to as ‘oligopolies’. Such exercise would also
need to monitor and triangulate data on the in-country
prevalence of substandard and falsified medicines.

Study limitations

This study has some limitations. First, we could not
perform a comparison of results within and across
country. The reason for this is as we worked with a
convenience rather than a randomised sample, as candi-
dates for the audit/assessment are indicated by the
QUAMED partners that run medical programmes in a
given country, based on their knowledge of the contexts
and on their specific needs; and because the sample size
is not consistent across countries. Second, an element of
subjectivity is intrinsic to every assessment/audit work,
for example, when the auditor applies the rating or in
the narrative part of report, even if measures are taken to
mitigate it (eg, by adopting standardised questionnaires
and/or templates). In this study, data were extracted
retrospectively from narrative reports, implying an addi-
tional small margin of subjectivity. For some activities and
distributors, the information available in the source data
was incomplete. Finally, we did not look at the correlation
between PCD and economic indicators, to avoid ecolog-
ical fallacies which in the present study would involve
giving unequal weight to macro indicators (the country
income classification) when compared with meso (eg,
total health expenditure) and micro (eg, market size)
indicators.

CONCLUSIONS

The quality systems of pharmaceutical distributors in
LMICs tend to be poorly compliant with WHO quality
standards. No significant improvements were observed
compared with previous assessments. The observed weak-
nesses can have a direct impact on supplied medicines,
which can be of poor quality from the start, or deterio-
rate because of poor practices along the supply chain. To
protect patients in LMICs, it is essential to urgently imple-
ment a comprehensive and stringent regulatory over-
sight. In addition, the WHO MQAS and GDP-standards
and tools should be incorporated in national pharmaceu-
tical regulations. The availability of reliable information
on distributors’ quality system, with a cross-cut informa-
tion on manufacturers sites performance and products
quality, would also be of great help—even more nowa-
days, as the COVID-19 crisis has magnified challenges in
pharmaceutical supply and QA. Hence, developing tools
which monitor the pharmaceutical supply chain while
taking into consideration the economic variables would
be an asset for researchers and policy-makers who wish
to understand and anticipate pharmaceutical market
trends, working towards UHC.

Twitter Raffaella Ravinetto @RRavinetto

Acknowledgements The authors thank all the representatives of procurement
agencies and pharmaceutical distributors who accepted to be audited by QUAMED;

Nebot Giralt A, et al. BMJ Global Health 2020;5:6003147. doi:10.1136/bmjgh-2020-003147 7

WBLAdod Ag pajoalold 1sanb Ag €20z ‘9z Jaquiaidas uo /wod fwg yb//:dny woiy papeojumoq "020Z 49090¥d0 6 U0 LFTE00-0202-UBIWa/9eTT 0T Se paysiiand 1siy :uieaH qojo CINg


https://twitter.com/RRavinetto
http://gh.bmj.com/

BMJ Global Health 8

and all QUAMED auditors who conducted the audits. We also thank Tom Smekens
for his comments and inputs on the revised version of the manuscript.

Contributors Wrote the protocol: ANG, AB and RR, with inputs from GW, CP, PT and
KVA. Data extraction: AB. Data analysis: AB and ANG, with inputs of RR. Wrote the
paper: ANG, AB and RR. Reviewed the paper: RR, AB, GW, CP, PT and KVA.

Funding This study was funded by the Belgian Directorate-General for
Development Cooperation (DGD) through the Framework Agreement 4, 2017-2021
with the Institute of Tropical Medicines, Antwerp, Belgium.

Competing interests RR is the Chairperson of the Institutional Review Board of
the Institute of Tropical Medicine Antwerp, Belgium, which reviewed and approved
the study protocol. However, she did not participate in this review, which was
coordinated by the vice chair.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Ethics approval This study is conducted under a research collaboration between
QUAMED and the Institute of Tropical Medicine in Antwerp (ITM). The protocol was
approved on 22 October 2019 by the ITM Institutional Review Board (IRB Ref.
1339/19).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on request. Motivated request
to access identifiable data by country should be addressed to the corresponding
author.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Raffaella Ravinetto http://orcid.org/0000-0001-7765-2443

REFERENCES

1 SDG indicators. Metadata Repository. Available: https://unstats.un.
org/sdgs/metadata/? Text=&Goal=3&Target=3.8 [Accessed 01 Jun
2020].

2 World Health Organization. Improving the quality of medical products
for universal access. Available: https://www.who.int/medicines/
regulation/fact-figures-qual-med/en/ [Accessed on 24 Mar 2020].

3 Mubangizi D. Personal communication. Available: https://issuu.com/
instituteoftropicalmedicineinantwer/docs/brochure-Ir-gb

4 World Health Organization (WHO). Global benchmarking tool (GBT)
for evaluation of national regulatory systems. Available: https://www.
who.int/medicines/regulation/benchmarking_tool/en/ [Accessed 24
Mar 2020].

5 World Health Organization (WHO). Definitions of substandard and
Falsified (SF) medical products. Available: https://www.who.int/
medicines/regulation/ssffc/definitions/en/ [Accessed 18 Mar 2020].

6 Tabernero P, Fernandez FM, Green M, et al. Mind the gaps - the
epidemiology of poor-quality anti-malarials in the malarious world
- analysis of the WorldWide Antimalarial Resistance Network
database. Malar J 2014;13:19.

7 Nayyar GML, Breman JG, Newton PN, et al. Poor-Quality
antimalarial drugs in Southeast Asia and sub-Saharan Africa. Lancet
Infect Dis 2012;12:488-96.

8 Dondorp AM, Newton PN, Mayxay M, et al. Fake antimalarials
in Southeast Asia are a major impediment to malaria control:
multinational cross-sectional survey on the prevalence of fake
antimalarials. Trop Med Int Health 2004;9:1241-6.

9 Newton PN, Caillet C, Guerin PJ. A link between poor quality
antimalarials and malaria drug resistance? Expert Rev Anti Infect
Ther 2016;14:531-3.

10 Khurelbat D, Dorj G, Sunderland B, et al. A cross-sectional analysis
of falsified, counterfeit and substandard medicines in a low-middle
income country. BMC Public Health 2020;20:743.

11 Schafermann S, Hauk C, Wemakor E, et al. Substandard and
Falsified antibiotics and medicines against noncommunicable
diseases in Western Cameroon and northeastern Democratic
Republic of Congo. Am J Trop Med Hyg 2020;103:894-908.

12 Oppong Bekoe S, Ahiabu MA, Orman E et al. Exposure of
consumers to substandard antibiotics from selected authorized and

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

unauthorized medicine sales outlets in Ghana. Trop Med Int Health.
2020.10.1111/tmi.13442.

Nwokike J, Clark A, Nguyen PP. Medicines quality assurance to fight
antimicrobial resistance. Bull World Health Organ 2018;96:135-7.
Schéafermann S, Wemakor E, Hauk C, et al. Quality of medicines

in southern Togo: investigation of antibiotics and of medicines for
non-communicable diseases from pharmacies and informal vendors.
PLoS One 2018;13:e0207911.

Rahman MS, Yoshida N, Tsuboi H, et al. A cross-sectional
investigation of the quality of selected medicines for
noncommunicable diseases in private community drug

outlets in Cambodia during 2011-2013. Am J Trop Med Hyg
2019;101:1018-26.

Saraswati K, Sichanh C, Newton PN, et al. Quality of medical
products for diabetes management: a systematic review. BMJ Glob
Health 2019;4:e001636.

Redfern J, Kaur H, Adedoyin RA, et al. Equivalence in active
pharmaceutical ingredient of generic antihypertensive medicines
available in Nigeria (EQUIMEDS): a case for further surveillance.
Glob Heart 2019;14:327-33.

Torloni MR, Gomes Freitas C, Kartoglu UH, et al. Quality of oxytocin
available in low- and middle-income countries: a systematic review
of the literature. BJOG 2016;123:2076-86.

Bonati M. Once again, children are the main victims of fake drugs.
Arch Dis Child 2009;94:468.

Nayyar GML, Breman JG, Mackey TK, et al. Falsified and
substandard drugs: stopping the pandemic. Am J Trop Med Hyg
2019;100:1058-65.

Newton PN, Amin AA, Bird C, et al. The Primacy of public health
considerations in defining poor quality medicines. PLoS Med
2011;8:e1001139.

Hagen N, Khuluza F, Heide L. Quality, availability and storage
conditions of oxytocin and misoprostol in Malawi. BMC Pregnancy
Childbirth 2020;20:184.

Ejekam CS, Okafor IP, Anyakora C, et al. Clinical experiences

with the use of oxytocin injection by healthcare providers in a
southwestern state of Nigeria: A cross-sectional study. PLoS One
2019;14:e0208367.

Beargie SM, Higgins CR, Evans DR, et al. The economic impact of
substandard and falsified antimalarial medications in Nigeria. PLoS
One 2019;14:e0217910.

Ozawa S, Haynie DG, Bessias S, et al. Modeling the economic
impact of substandard and Falsified antimalarials in the Democratic
Republic of the Congo. Am J Trop Med Hyg 2019;100:1149-57.
Ravinetto R, Pinxten W, Rago L. Quality of medicines in
resource-limited settings: need for ethical guidance. Glob Bioeth
2018;29:81-94.

World Health Organization (WHO). Expert Committee on
Specifications for Pharmaceutical Preparations. Technical Report
Series 1003 - Fifth first report. WHO, 2017. Available: http://www.
who.int/medicines/areas/quality_safety/quality_assurance/expert_
committee/WHO_TRS_992_web.pdf [Accessed 01 Jun 2020].
World Health Organization (WHO). Norms and standards. 70

years of who standards on medicines quality. expert Committee

on specifications for pharmaceutical preparations 1947-2017:
addressing changing public health challenges. Who Drug Info
2017;31:15-2.

World Health Organization (WHO). Expert Committee on
specifications for pharmaceutical preparations: fifty fourth report.
who technical report series, no. 1025, 2020.Annex 7. good storage
and distribution practices for medical products. Available: https://
www.who.int/publications-detail/978-92-4-000182-4 [Accessed 01
Jun 2020].

World Health Organization (WHO). Annex 3 model quality assurance
system for procurement agencies. WHO Technical Report Series
2014;48:137-291.

Yadav P, Tata HL, Babaley M. Storage and supply chain
management., The World Medicines Situation. , 2011: 3, 1-22.
Ravinetto R, Roosen T, Dujardin C. The Belgian commitment to
pharmaceutical quality: a model policy to improve quality assurance
of medicines available through humanitarian and development
programs. J Pharm Policy Pract 2018;11:1-5.

Nebot Giralt A, Schiavetti B, Meessen B, et al. Quality assurance of
medicines supplied to low-income and middle-income countries:
poor products in shiny boxes? BMJ Glob Health 2017;2:e000172.
Van Assche K, Nebot Giralt A, Caudron JM, et al. Pharmaceutical
quality assurance of local private distributors: a secondary analysis
in 13 low-income and middle-income countries. BMJ Glob Health
2018;3:e000771.

World Health Organisation (WHO). Good practices for
pharmaceutical quality control laboratories. technical report series,

8 Nebot Giralt A, et al. BMJ Global Health 2020;5:6003147. doi:10.1136/bmjgh-2020-003147

ybuAdoo Aq pajoslold 1senb Ag £202 ‘9z Jequisidas uo /wod g yby:dny woly papeojumod "0zZ0z 1800100 6 U0 /FTE00-0202-UblWa/9eTT 0T Se paysiignd 1siy :yifesH go|o [INg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7765-2443
https://unstats.un.org/sdgs/metadata/?Text=&Goal=3&Target=3.8
https://unstats.un.org/sdgs/metadata/?Text=&Goal=3&Target=3.8
https://www.who.int/medicines/regulation/fact-figures-qual-med/en/
https://www.who.int/medicines/regulation/fact-figures-qual-med/en/
https://issuu.com/instituteoftropicalmedicineinantwer/docs/brochure-lr-gb
https://issuu.com/instituteoftropicalmedicineinantwer/docs/brochure-lr-gb
https://www.who.int/medicines/regulation/benchmarking_tool/en/
https://www.who.int/medicines/regulation/benchmarking_tool/en/
https://www.who.int/medicines/regulation/ssffc/definitions/en/
https://www.who.int/medicines/regulation/ssffc/definitions/en/
http://dx.doi.org/10.1186/1475-2875-13-139
http://dx.doi.org/10.1016/S1473-3099(12)70064-6
http://dx.doi.org/10.1016/S1473-3099(12)70064-6
http://dx.doi.org/10.1111/j.1365-3156.2004.01342.x
http://dx.doi.org/10.1080/14787210.2016.1187560
http://dx.doi.org/10.1080/14787210.2016.1187560
http://dx.doi.org/10.1186/s12889-020-08897-x
http://dx.doi.org/10.4269/ajtmh.20-0184
http://dx.doi.org/10.2471/BLT.17.199562
http://dx.doi.org/10.1371/journal.pone.0207911
http://dx.doi.org/10.4269/ajtmh.19-0247
http://dx.doi.org/10.1136/bmjgh-2019-001636
http://dx.doi.org/10.1136/bmjgh-2019-001636
http://dx.doi.org/10.1016/j.gheart.2019.07.006
http://dx.doi.org/10.1111/1471-0528.13998
http://dx.doi.org/10.1136/adc.2009.158659
http://dx.doi.org/10.4269/ajtmh.18-0981
http://dx.doi.org/10.1371/journal.pmed.1001139
http://dx.doi.org/10.1186/s12884-020-2810-9
http://dx.doi.org/10.1186/s12884-020-2810-9
http://dx.doi.org/10.1371/journal.pone.0208367
http://dx.doi.org/10.1371/journal.pone.0217910
http://dx.doi.org/10.1371/journal.pone.0217910
http://dx.doi.org/10.4269/ajtmh.18-0334
http://dx.doi.org/10.1080/11287462.2018.1522991
http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/WHO_TRS_992_web.pdf
http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/WHO_TRS_992_web.pdf
http://www.who.int/medicines/areas/quality_safety/quality_assurance/expert_committee/WHO_TRS_992_web.pdf
https://www.who.int/publications-detail/978-92-4-000182-4
https://www.who.int/publications-detail/978-92-4-000182-4
http://dx.doi.org/10.1186/s40545-018-0136-z
http://dx.doi.org/10.1136/bmjgh-2016-000172
http://dx.doi.org/10.1136/bmjgh-2018-000771
http://gh.bmj.com/

8 BMJ Global Health

no. 957, 2010. Available: http://infocollections.org/medregpack/
documents/d0155/d0155.pdf [Accessed 01 Jun 2020].

36 McCabe A. Private sector pharmaceutical supply and distribution 38
chains: Ghana, Mali and Malawi. health systems for outcomes
publication. Washington: World Bank, 2009.

37 WHO. Public spending on health: a closer look at global trends, 39
2018. Available: https://apps.who.int/iris/bitstream/handle/10665/

276728/WHO-HIS-HGF-HF-WorkingPaper-18.3-eng.pdf?ua=1
[Accessed 30 Jul 2020].

WHO'’s Global Health Expenditure Database. Available: https://apps.

who.int/nha/database/QuickReports/Index/en [Accessed 30 Jul
2020].

Institute of health metric evaluation (IHME). Available: https://vizhub.

healthdata.org/fgh/ [Accessed 30 Jul 2020].

Nebot Giralt A, et al. BMJ Global Health 2020;5:6003147. doi:10.1136/bmjgh-2020-003147

WBLAdod Ag pajoalold 1sanb Ag €20z ‘9z Jaquiaidas uo /wod fwg yb//:dny woiy papeojumoq "020Z 49090¥d0 6 U0 LFTE00-0202-UBIWa/9eTT 0T Se paysiiand 1siy :uieaH qojo CINg


http://infocollections.org/medregpack/documents/d0155/d0155.pdf
http://infocollections.org/medregpack/documents/d0155/d0155.pdf
https://apps.who.int/iris/bitstream/handle/10665/276728/WHO-HIS-HGF-HF-WorkingPaper-18.3-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/276728/WHO-HIS-HGF-HF-WorkingPaper-18.3-eng.pdf?ua=1
https://apps.who.int/nha/database/QuickReports/Index/en
https://apps.who.int/nha/database/QuickReports/Index/en
https://vizhub.healthdata.org/fgh/
https://vizhub.healthdata.org/fgh/
http://gh.bmj.com/

	Quality assurance systems of pharmaceutical distributors in low-­income and middle-­income countries: weaknesses and ways forward
	Abstract
	Introduction﻿﻿
	Methods
	Sampling
	Data entry
	Data analysis
	Ethics

	Results
	Overall level of compliance with who MQAS and GDP (all activities)
	MQAS-compliant distributors
	GDP-compliant distributors

	Discussion
	MQAS and GDP-compliance
	Quality systems in distribution and country economic indicators
	Study limitations

	Conclusions
	References


