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Abstract

Background: Haemovigilance is an important element of blood regulation. It includes collecting and evaluating
the information on adverse events resulting from the use of blood and blood components with the aim to
improve donor and patient safety. We describe the results of the pilot of the integrated GBT+ Blood for the
haemovigilance function in 10 sub-Saharan African countries.

Methods: We piloted the integrated WHO Global Benchmarking Tool plus Blood (GBT+ Blood) to assess the
haemovigilance function of national regulatory authorities (NRAs) in Ethiopia, Kenya, Malawi, Nigeria, Liberia,
Rwanda, South Africa, Tanzania, Uganda, and Zimbabwe. Data obtained from documents and face to face
interviews were used to determine the status of implementation and performance of the following six indicators;
legal provisions regulations and guidelines, organisation and governance, human resources, regulatory processes,
transparency and accountability and finally, monitoring progress and assessing impact, by estimating median scores
across 20 sub-indicators. In addition, a cluster analysis was performed.

Results: The countries showed inter-organisation variability in implementation and performance of the haemovigilance
function. The overall median score (all sub-indicators) was 44% (range: 7.5 % - 70%). The lowest average performance scores
were for the arrangement for effective organisation and coordination (35%) and human resources (35%) indicators. The
highest average scores were observed for the mechanism to promote transparency and mechanism to monitor regulatory
performance indicators (50% and 60%, respectively). We identified clusters of best-implemented sub-indicators from the
procedures for haemovigilance and poorly implemented sub-indicators from the legal provisions, regulations and guidelines
for haemovigilance and human resources.
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Conclusions: Implementation of sub-indicators and performance of haemovigilance systems varied greatly for
all countries with a few countries performing reasonably well in the implementation of some sub-indicators
under procedures for haemovigilance. Most countries were poorly implementing sub-indicators in the legal
provisions, arrangement for effective organisation and human resources indicators. The legislative provisions in
most countries were at a nascent stage. There is a need to set up targeted and customised technical support
coupled with prioritised interventions to strengthen the capacities of NRAs.
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Introduction
It is widely acknowledged that access to quality-assured
blood and blood components improves health and saves
lives in acute emergencies [1, 2]. Blood transfusion when
used appropriately is very safe and effective [2]. A major
public concern with regards blood and blood products
in African countries are the risks of safety as a result of
the high rates of transfusion transmissible infectious dis-
eases in the general population. The tragic scandals of
transfusion-transmitted AIDS infections and transfusion
transmissible newly emerging blood-borne diseases like
Zika have led to increased blood safety concerns [2].
There are several factors calling on governments to es-
tablish mechanisms for the systematic surveillance of
complications of blood transfusions through nationally
organised and coordinated haemovigilance systems,
which were not established at the time of the blood
scandals [2].
Haemovigilance is defined as ‘a set of surveillance pro-

cedures covering the whole transfusion chain (from the
collection of blood and its components to follow up of
recipients)’ [1]. It is intended to collect and assess infor-
mation on unexpected or undesirable effects resulting
from the therapeutic use of labile blood products, and to
prevent their occurrence or recurrence [2]. The ultimate
goal of haemovigilance is the continuous improvement
of the transfusion chain through corrective and prevent-
ive actions to improve patient safety outcomes, enhance
donor safety and reduce wastage [3]. This is achieved
through informed transfusion policies, improved stan-
dards and guidelines, and early warning of new compli-
cations [4, 5].
Haemovigilance is a relatively recent development in

transfusion safety and has since its introduction become
an integral part of blood safety worldwide [5]. The con-
cept of haemovigilance first came into existence in
France in 1991. Since then, several countries have estab-
lished haemovigilance systems (e.g. Germany 1994,
Greece 1995, and UK 1996) [3]. There are significant dif-
ferences in haemovigilance systems globally, in terms of
definitions, terminology, standardised reporting, organ-
isational schemes, state of development and implemen-
tation [1, 3], mandates and responsibilities [6]. The latter
two are often unclear and undefined, respectively [1, 3].

Other challenges experienced by countries in setting up
a functioning haemovigilance system include funding
shortages, low sensitivity [3], insufficient training of
personnel [8], and hesitation to move forward by imple-
menting authorities.
To ensure public confidence in the safety of blood prod-

ucts, the strengthening of blood safety monitoring is, there-
fore, a key need. This need was recognised and identified at a
global level and was pronounced by two World Health As-
sembly (WHA) resolutions, namely WHA63.12 (2010) on
‘Availability, safety and quality of blood products’ and WHA
67.20 (2014) on ‘Strengthening Regulatory Systems’ in WHO
member states [2, 9]. In response to the latter resolution
WHO developed the Global Benchmarking Tool (GBT) for
medicines and vaccines that would evaluate national regula-
tory systems, generate and analyse evidence of regulatory sys-
tem capacity and performance, facilitate the formulation and
implementation of institutional development plans and
provision of technical support to national regulatory author-
ities (NRAs) and governments [6, 10]. Furthermore, the
WHO Blood Regulators Network (BRN) developed criteria
for independent and uniform assessment (or self-assessment)
of blood regulation in different parts of the world [11].
The subsequent process of integrating the WHO Cri-

teria for Assessment of Blood Regulatory Systems (for
blood, blood components, plasma-derived medicines,
and medical devices including in-vitro diagnostics) into
the GBT began in 2017 and resulted in the comprehen-
sive WHO GBT+ Blood covering all relevant blood
regulatory functions. The GBT+ Blood provides a basis
to identify regulatory capacity and performance and bar-
riers for NRAs to meet minimum regulatory functioning
goals. It also reflects current global best practices in
blood regulation and allows the collection of quantitative
and qualitative data which can be analysed simultan-
eously to give a context-specific interpretation of regula-
tory capacity and performance over time.
The aim of this manuscript is to describe the results of the

pilot of the integrated GBT+ Blood for the haemovigilance
function in 10 sub-Saharan African countries. We identified
and compared the status of implementation and perform-
ance of haemovigilance systems in those 10 countries. We
further identified haemovigilance system strengths, gaps and
challenges and defined actions that can be undertaken to
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strengthen safety monitoring of blood and blood products in
the coming years in Africa.

Methods
Study design
This was a cross-sectional descriptive study to look at
the existing haemovigilance systems in 10 Sub-Saharan
Africa countries, namely Ethiopia, Nigeria, Malawi,
Kenya, Liberia, Rwanda, Uganda, South Africa, Tanzania,
and Zimbabwe. The NRAs that were selected were
English-speaking, and were located in three geographical
clusters; West Africa (n = 2), East Africa (n = 5), and
Southern Africa (n = 3). The benchmarking process
followed the previously described 13-step method by van
Lent et al. (see Supplementary Table ST1) [12]. The first
five of these thirteen steps involved the identification of
the problem, forming the benchmarking team, choosing
the benchmark partners, and defining their main charac-
teristics, and identifying the relevant stakeholders. We
describe here in the methodology section the next steps
(6 to 12). Step 13, implementation of the improvement
plans, is outside the scope of the present study.

The Integrated WHO Global Benchmarking Tool+ Blood
The WHO Global Benchmarking Tool was designed by
WHO as a standardised benchmarking and assessment tool
to evaluate and measure regulatory performance, initially for
vaccines and medicines and now expanded to include blood
and blood products [6]. The GBT+ Blood is used to evaluate
and measure the performance of each regulatory function,
that is national regulatory system, marketing authorisation
and registration, haemovigilance, licensing of blood establish-
ments, market control and post-marketing surveillance, regu-
latory inspections, clinical trial authorisation, lot release and
lab access, approval of blood (product/process) and approval
of medical devices and associated substances and in-vitro
diagnostic (IVDs) medical devices. The benchmarking tool is
revised regularly through informal and formal consultations
of national and regional regulatory experts as well as public
consultations to keep the tool fit for purpose.

Framework and indicators
The WHO BRN Assessment Criteria for Blood Regula-
tory Systems [10] and the GBT (medicines and vaccines)
provided the framework and structure for indicators and
sub-indicators for the haemovigilance function in the
GBT+ Blood as described under step 6. To ensure struc-
tural consistency among the different regulatory func-
tions in the GBT+ Blood, the sub-indicators are grouped
according to the following six specific themes or indica-
tors, (1) legal provisions, regulations and guidelines, (2)
organisation and governance, (3) human resources, (4)
regulatory processes, (5) transparency and accountability
and finally (6) monitoring progress and assessing impact

[6]. The set of indicators and sub-indicators integrated
into the GBT+ Blood was agreed upon by a sub-group
of experts from the WHO BRN (steps 7 and 8) in Au-
gust 2017 in Geneva, Switzerland. The integrated hae-
movigilance function had a total of 25 sub-indicators
spread across the six indicators and are shown in Sup-
plementary Figure SF1 and Supplementary Table ST2.
The WHO GBT also incorporates the maturity level

concept from the International Standard Organisation
(ISO) 9004:2018 [13] (Supplementary Figure SF2). This
concept enables the assessment of the status and per-
formance of regulation with a variety of indicators and
sub-indicators and gives an overall view of the NRA’s
maturity based on the achievement of general bench-
marks in regulatory practice. The maturity levels for the
sub-indicators are distributed as shown in Supplemen-
tary Table ST2; 4 sub-indicators for maturity level 1, 2
sub-.indicators for maturity level 2, 14 sub-indicators for
maturity level 3, and 5 sub-indicators for maturity level
4. For purposes of this study, we used only the 20 sub-
indicators for maturity levels 1-3, and left out 5 sub-
indicators excluding maturity level 4 sub-indicators as
data for these sub-indicators were not consistently col-
lected in all countries. Complying with all included 20
sub-indicators would result in the benchmarked haemo-
vigilance system receiving a rating of a stable, well-
functioning and integrated system at maturity level 3.

Benchmarking methodology and data collection
Before visiting the participating NRAs, authorisation and
approval for the benchmarking was sought from the
heads of agencies by the African Union Development
Agency – African Medicine Harmonisation Programme
(AUDA – AMRH) via e-mail. Key individuals with over-
all responsibility and knowledge of the respective na-
tional system in each country were identified. They were
informed about the assessment and asked to share the
legal and statutory documents and other relevant infor-
mation with the external assessment team before the
benchmarking visit. The documents requested were ex-
tracts of national legislation describing responsibilities of
the relevance of the function of the national haemovigi-
lance system and pharmacovigilance or haemovigilance
regulations and guidelines.
A priori data from the previous self-benchmarking by

the NRA was also sent to the benchmarking team, where
it was available and was used to pre-fill the sub-
indicators before each visit. The actual benchmarking as-
sessment was carried out on-site at each of the 10 NRA’s
premises with the NRA’s team. The face to face assess-
ment interviews were done with at least two senior staff
from the vigilance and safety teams of the national regu-
latory agencies. The assessment and data collection in
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the 10 countries were conducted from February to Au-
gust 2018 (Step 9).
The benchmarking principles on assessment proce-

dures and conducting benchmarking assessments (how
to score, evidence to review) that are enshrined in the
WHO Manual for benchmarking of the national regula-
tory system of medical products were applied [6, 7].
Using the integrated WHO GBT+ Blood haemovigilance
indicators as a guide, questions and follow-up questions
were asked as required until the assessors had gained
enough understanding of the availability and functional-
ity of the relevant structure, process, systems, and out-
comes. The responses were recorded in the data
collection module of the WHO GBT+ blood. To in-
crease the validity of the data, the outcomes were pre-
sented to the key individuals of the NRA for verification
and confirmation.

Data analysis
The data from each country assessment were collected
in the Microsoft Access (Microsoft Corporation, Red-
mond, WA, USA) based WHO GBT+ Blood data collec-
tion module and exported into a Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA) template
from the WHO GBT+ with all six haemovigilance indi-
cators (Step 10).
To determine whether a sub-indicator was imple-

mented or not, the NRA had to provide documentary
evidence and references when implementing the sub-
indicator. When documentary evidence such as legisla-
tion (Act or Regulation), policy, and/or guidelines that
were being implemented and enforced were available,
the sub-indicator would be scored ‘Yes’ and the system
would give a numerical score of 1 [6, 7]. When the NRA
had documentary evidence (such as legislative provi-
sions, policy, guidelines or procedures) without any fur-
ther evidence of implementation or still at the initial
stages of implementation of their legal requirements, the
sub-indicator was scored ‘Partial’ and the system scored
the sub-indicator with a score of 0.5. When the NRA
was not implementing the sub-indicator or had neither
documentary evidence nor references to satisfy the re-
quirement of the sub-indicator, then the sub-indicator
was scored ‘No’ and the system would give this a numer-
ical score of 0.
To determine the status of implementation of hae-

movigilance sub-indicators in each country, the sum
of the sub-indicator scores were expressed as a per-
centage of the maximum score that could be ob-
tained. Similarly, to determine the performance of
specific haemovigilance functions, the sum of sub-
indicator responses for each indicator were analysed.
The maturity levels of the haemovigilance systems of
each country were analysed by comparing the sum of

the responses to each of the sub-indicators against
their maturity levels. To segment and identify
homogenous groups of sub-indicators (or indicators)
and their performance from the GBT+ Blood haemo-
vigilance function, hierarchical cluster analysis was
performed using SPSS version 26. The sub-indicator
responses were categorized as ‘Yes’ or ‘No’, with ‘Par-
tial’ counted as ‘Yes’ for purposes of this analysis. A
dendrogram was generated to categorise clusters of
homogenous groups of sub-indicators (and their re-
sponses). The authorities were anonymized randomly
for the presentation of results.

Results
General characteristics of the benchmarked national
regulatory agencies
The characteristics and profiles of the benchmarked national
systems are shown in Table 1. There were structured na-
tional blood transfusion services (n = 9) and a national blood
programme (n = 1) with the national mandate to collect and
supply blood. Blood donations were achieved through 100%
voluntary non-remunerated blood (n = 6) and family replace-
ment blood (n =4) collections. The national blood transfu-
sion services were collecting over 2 000 000 units of blood
annually, with South Africa responsible for almost 50% of
those collections.
The NRAs each had independent or partially inde-

pendent NRAs (n = 9) or had a department in the Min-
istry of Health (n = 1), all with the legal mandates to
regulate medicines including blood, blood components
and blood products (Table 1). Some of the authorities
were yet to establish or were at the initial stages of set-
ting up vigilance and/or medicine safety monitoring
teams in their agencies at the time of the benchmarking
(n = 3).

Overall performance of national haemovigilance systems
The median overall score for implementation of the
haemovigilance function in all countries was 44 %
(range: 7.5 – 70 %). The highest score for implemen-
tation of the haemovigilance function was 70 % and
only obtained in one country (Fig. 1). None of the
benchmarked NRAs were implementing and perform-
ing haemovigilance at maturity level III (Fig. 2). Only
one country was implementing all four maturity level
I sub-indicators. A few countries were implementing
some maturity level III sub-indicators with a few or
none from the lower maturity levels being
implemented at all. The performance of national
haemovigilance systems in the participating NRAs
varied greatly across the six indicators (Fig. 3). Fig-
ures 4 and 5 provide an overview of the performance
across all sub-indicators and more detailed informa-
tion per indicator is given below.
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Indicator 1: Legal provisions, regulations and guidelines
required to define the regulatory framework for
haemovigilance
The average performance score for this indicator for all par-
ticipating NRAs was 48% (range 14.3% - 87.7%). Although
all authorities had medicine legislation that mandated each
NRA to fully develop, implement and coordinate their medi-
cine safety monitoring and surveillance systems, most author-
ities (n = 9) lacked specific regulations, and/or national
haemovigilance policies mandating (or voluntarily) the report-
ing of adverse reactions and adverse events from the process-
ing and transfusion of blood and blood components. Only
one national system had regulations requiring the reporting
of adverse reactions for blood transfusion, but these were not
comprehensive enough. None of the countries had compre-
hensive national guidelines for haemovigilance.

Indicator 2: Arrangement for effective organisation and
good governance
Two systems scored high since they had mechanisms
and strategies to coordinate stakeholders at the national
level (the blood transfusion services and the national
regulatory authorities). Most benchmarked systems (n =
8) were lacking effective mechanisms to coordinate
stakeholders. The average performance score for this in-
dicator was 35 % (range: 0 – 75 %). Interactions among
stakeholders involved in blood safety was limited and
fragmented, with three countries having some kind of
platform or strategy for interaction between the national
blood service and the NRA. The legislative mandate and
responsibility for setting up and coordinating national
haemovigilance systems in all the 10 countries belonged
to the NRAs. However, five national blood transfusion

Table 1 Characteristics and profiles of benchmarked national systems

Country NRA Blood System Blood
covered
by
legislation

Annual
Blood
Collections
(units)

Collections
from

Blood Components
Prepared

Ethiopia Ethiopian Food and Drug
Administration (EFDA)1

National Blood Bank Service and
Red Cross Society

✓ 173 923 VNRD
FRD

Whole blood

Kenya Pharmacy and Poisons
Board (PPB)

Kenya National Blood Transfusion
Service

✓ 167 100 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma

Liberia Liberia Medicines and
Healthcare Products
Regulatory Authority
(LMHRA)

Blood Safety Program, Ministry of
Health

✓ 35 000 VNRD
FRD

Whole blood

Malawi Pharmacy Medicines and
Poisons Board of Malawi
(PMPB)

Malawi National Blood
Transfusion Service

✓ 80 000 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma,
Cryoprecipitate

Nigeria National Agency for Food
and Drug Administration
and Control

National Blood Transfusion
Service of Nigeria, Regional and
State Blood Transfusion Services

✓ 50 000 VNRD
FRD

Whole blood

Rwanda Rwanda Food and Drugs
Authority (RFDA)2

National Centre for Blood
Transfusion

✓ 68 695 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma

South
Africa

South African Health
Products Authority (SAHP
RA)

South African National Blood
Service and Western Cape Blood
Service

✓ 929 000 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma

Tanzania Tanzania Medicines and
Medical Devices Authority
(TMDA)3

National Blood Transfusion
Service Tanzania and Regional
Hospitals

✓ 196 735 VNRD
FRD

Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma

Uganda National Drug Authority
(NDA)

Uganda Blood Transfusion
Services

✓ 239 000 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma

Zimbabwe Medicines Control
Authority of Zimbabwe
(MCAZ)

National Blood Services
Zimbabwe

✓ 65 126 VNRD Whole blood, Red Cell
Concentrates, Platelets, Fresh
Frozen Plasma,
Cryoprecipitate

1formerly Ethiopian Food, Medicine and Healthcare Administration, 2formerly Department of Pharmaceutical Services, Rwanda and 3formerly Tanzania Food and
Drug Authority
VNRD – voluntary non-remunerated donation
FRD – family replacement donation
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services had either set up a system for the collection of
spontaneous reports of adverse reactions for blood
transfusions or were at the initial phases of setting up.
These activities were not known to the NRAs and other
stakeholders and were not linked to the overall national
system for medicine safety monitoring in those
countries.

Indicator 3: Human Resources
All the benchmarked NRAs lacked adequately trained
staff in blood safety and haemovigilance, and therefore
had limited capacities to perform haemovigilance activ-
ities. The highest complement of full-time and part-time
staff observed in the medicine safety monitoring team at
any NRA was 10 persons. All countries reported that
they did not have adequate numbers of staff in their
medicine safety monitoring teams, with three NRAs not
having any staff assigned to this team. This was also evi-
dent from the fact that none of the authorities had
assigned haemovigilance responsibilities to their teams.
Similarly, while a number of the benchmarked author-
ities had national medicine safety advisory committees
in place, haemovigilance activities were not considered
part of their activities at the time of the benchmarking.
Overall, a mean performance score of 35 % (range: 0 –
75 %) was observed for this indicator.

Indicator 4: Procedures for haemovigilance
The analysis of the established system for the regular re-
view of safety and effectiveness activities as part of the
vigilance system revealed the extent to which standard
processes and procedures were being implemented in
each country. The mean performance score for this indi-
cator was 39 % (range: 0 – 80 %). Most NRAs (n = 7)
had well-developed spontaneous reporting systems with
established forms for collection, assessment, investiga-
tion, interpretation and response to reports of adverse
reactions from medicines and vaccines. The system for
collection and assessment of reports of adverse reactions
from blood transfusion was not in place in all NRAs,
while only one national blood transfusions service had
spontaneous reporting forms and procedures in place
for reporting adverse reactions from blood transfusions.
Adverse events (errors, incidents) and active surveillance
activities were not included in any of the authorities that
were benchmarked.

Indicator 5: Mechanisms to promote transparency,
accountability and communication
Each of the authorities was assessed against their mecha-
nisms to ensure communication and transparency within the
NRA, and with the public including international partners.
Three countries had well-developed mechanisms to

Fig. 1 Overall Implementation of Haemovigilance function in benchmarked country NRAs
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communicate internally within their NRAs while being trans-
parent with the public through several mechanisms which
included regularly updated websites and other media.

Indicator 6: Mechanisms to monitor regulatory
performance and output
Four countries had well-developed mechanisms to moni-
tor regulatory action and decision making using vigi-
lance information, but there was no coordination
between the national blood services and the NRAs.
There were no regulatory actions linked to haemovigi-
lance information in those countries where some hae-
movigilance surveillance was already in place.

Sub-indicator cluster analysis
Six clusters emerged from the hierarchical cluster ana-
lysis (Fig. 6). Cluster I (sub-indicators 16, 17, 2) con-
tained the best-implemented sub-indicators, mostly from
the procedures for haemovigilance. Cluster V (11, 13, 10,
3) and VI (1, 6) contained the least implemented sub-
indicators, mostly from the human resources and legal
provisions indicators. Clusters II, III, and IV are a mix of
sub-indicators from different indicators (left to right on
the Dendrogram) which shift from good implementation
to poor implementation.

Discussion
We documented the performance of the haemovigilance
function in national blood regulatory systems in ten
Sub-Saharan African countries. The GBT+ Blood was
used in a pilot in 10 sub-Saharan African country NRAs
for identifying haemovigilance system strengths, gaps
and challenges and defined actions that can be under-
taken to strengthen safety monitoring of blood and
blood products. Our findings show that there was a good
implementation of a few sub-indicators belonging to the
procedures for haemovigilance and the legal provisions,
regulations and guidelines for haemovigilance indicators
and especially poor implementation of all sub-indicators
from the human resources indicator. A few countries
achieved excellent performances in a few sub-indicators
and indicators but had mediocre performances in other
sub-indicators. None of the NRAs was implementing all
20 sub-indicators and therefore none of the haemovigi-
lance systems could be described as stable, well-
functioning and integrated haemovigilance systems
performing at maturity level 3.
Substantial gaps such as lack of a comprehensive legal

framework for haemovigilance outside of the basic medi-
cine legislation, lack of clear understanding and distinc-
tion of the function of the blood service, the hospital

Fig. 2 Cumulative performance of 20 sub-indicators for each maturity level in all the benchmarked country NRAs
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blood banks and the NRA and a lack of human re-
sources were observed to be the main drawbacks in the
implementation and performance of haemovigilance sys-
tems of all countries. This finding converges with previ-
ous studies on haemovigilance systems in developing
countries [4, 8]. The existence of basic legislation dem-
onstrates a high-level commitment by all countries to
improve the safety of medicines. However, the lack of
development and implementation of more specific and
comprehensive haemovigilance regulations reflects fun-
damental limitations in enforcing and monitoring blood
safety [14, 15] and suggests a hesitation to move forward
by implementing strong actions by policymakers [15].
Legislation to regulate blood transfusion in several coun-
tries developed in response to significant public pressure
on policymakers following the impact of HIV and hepa-
titis transmissions through transfusion, which is perhaps
a missing factor in the countries included in this study
[5, 16]. The variation between national provisions, stake-
holder coordination, and haemovigilance implementa-
tion processes reflect political and legislative differences,

and differences in the blood safety development land-
scape among countries.
We noted that, despite the significant progress made in

several countries, including some parts of Europe and Japan
since the early 1990 s [17], haemovigilance has remained a
fairly new concept despite the global recognition accorded to
it through many WHA resolutions [2]. The benchmarked
countries in this study are no exception to this general no-
tion. The growth of haemovigilance in the benchmarked
countries lacked focused advocacy and technical support
equivalent to that observed with pharmacovigilance through
the WHO Programme for International Drug Monitoring
(PIDM) whose main aim is to develop a comprehensive glo-
bal pharmacovigilance strategy to respond to the healthcare
needs of low- and middle-income countries in monitoring
medicine safety. The recently launched WHO Action Frame-
work to Advance Universal Access to Safe, Effective and
Quality-Assured Blood Products is a renewed effort to scale
up efforts to support the implementation of effective surveil-
lance and haemovigilance systems in the WHO Member
States [9].

Fig. 3 Performance of haemovigilance indicators in 10 NRAs
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The slow evolution of haemovigilance in the bench-
marked countries raises uneasy questions over the types
of blood and blood component related safety incidents
that may have gone and are still going unnoticed [18].
The sub-optimal implementation of haemovigilance
compared to pharmacovigilance is postulated to put

blood donors, blood quality and safety, and blood trans-
fusion patients at risk. It can be inferred from our study
that in the absence of more organised, standardised and
systematic surveillance systems several transfusion-
related events may not be picked up in most of the
countries in this study. It is common to observe clinical

Fig. 4 Performance of NRAs on implementation of all sub-indicators

Fig. 5 Performance of NRAs on each indicator and sub-indicator
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manifestations of medicine-related harm in healthcare
systems [19]. One of the best ways to influence policy-
makers and political leaders on the need for haemovigi-
lance in their countries is through the evidence on the
burden of blood transfusion-related harm in their popu-
lations [20]. Unfortunately, very few studies have docu-
mented the burden of blood transfusion-related harm in
the assessed countries.
It was observed that the human resources sub-

indicators obtained the worst performance scores in the
majority of the benchmarked NRAs. The capacity for
reporting, collecting and analysing haemovigilance data
in most benchmarked countries was insufficient. It has
been widely reported that health systems (including
NRAs) in developing countries lack expertise, resources
(especially funding and capacity), and training pro-
grammes to fully implement comprehensive and coordi-
nated blood safety system monitoring activities [4, 21].
Further, training opportunities in this cross-cutting spe-
ciality are not offered in any of the benchmarked coun-
tries, and as a result this negatively affects the
development of haemovigilance systems in those coun-
tries [20, 21]. A possible reason for the lack of training
opportunities in haemovigilance is that there has not
been a focused approach to build capacity by WHO and

other development partners unlike what is available for
pharmacovigilance.
To improve the implementation and performance of

haemovigilance in African countries, effective systems are
required to facilitate monitoring and evaluation of donor
safety, blood product quality and safety, and transfusion
safety. It is necessary for all countries to develop specific
legal requirements and regulations to support the estab-
lishment and implementation of standardised national
haemovigilance safety data collection and reporting with a
clear framework of responsibilities and requirements for
key institutions. To ensure there is an equivalent level of
safety for blood donors, and blood and blood components,
it is essential that common standards, definitions and ter-
minologies for blood safety be developed and harmonised
between different NRAs, and blood transfusion services
with other internationally accepted or recognised stan-
dards and requirements [22]. NRAs and blood transfusion
services should identify and implement sustainable pro-
grams for continuous staff training and capacity building.
Although the GBT+ Blood aims to be comprehensive

in assessing the performance of haemovigilance systems,
the sub-indicators used only take into account the struc-
tures and functions of haemovigilance within the regula-
tory system context. Other haemovigilance performance

Fig. 6 Hierarchical clustering of responses to all sub-indicators (Only clusters below the red line were considered)
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indicators such as the number of haemovigilance case
reports received by blood centres receiving and analysing
haemovigilance data are not taken into account or
scored. While the information gathered during the
benchmarking was correct at the time of data collection,
there are possibilities that NRAs have since updated
their systems. Further we, unfortunately, cannot state
whether the benchmarking led to improvements in the
implementation and performance of haemovigilance sys-
tems without an additional benchmarking study. This
should be the subject of future work to evaluate whether
benchmarking with the WHO GBT+ Blood supports the
improvement of haemovigilance system implementation
and performance. The authors did not determine the re-
liability and validity of the scoring system used in the
GBT+ Blood. As far as we know, the validity of the scor-
ing method used in the GBT+ Blood has not been
tested. We suggest that future studies should check the
reliability and validity of the scoring method that is ap-
plied by the GBT+ Blood. Finally, future studies should
include more NRAs to be able to evaluate the actual dis-
criminative capabilities of the sub-indicator set [23].

Conclusions
This study provides evidence that the implementation
and performance of haemovigilance systems in selected
Sub-Saharan African countries is sub-optimal, which
may impact donor safety, blood product quality and
safety, and transfusion safety. The implementation of le-
gislative provisions for the establishment of haemovigi-
lance is at a nascent stage in most countries. It is clear
that training, qualification and capacity building remain
fundamental in all aspects of blood safety. This study
has further revealed the need to set up targeted and cus-
tomised technical support coupled with prioritised inter-
ventions to strengthen the capacities of NRAs.

Abbreviations
AUDA – AMRH: African Union Development Agency – African Medicine
Harmonisation Programme; BRN: WHO Blood Regulators Network;
FRD: Family Replacement Donation; GBT: Global Benchmarking Tool;
HIV: Human Immunodeficiency Virus; ISO: International Standard
Organisation; IVD: In-vitro diagnostic; NBTS: National Blood Transfusion
Service; NRA: National Regulatory Authority; PIDM: WHO Programme for
International Drug Monitoring; VNRD: Voluntary Non-Remunerated Donation;
WHA: World Health Assembly; WHO: World Health Organisation

Supplementary information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-021-07235-0 .

Additional file 1

Acknowledgements
We would like to thank our colleagues at the NRAs and NBTSs listed in
Table 1, and colleagues at the AUDA - AMRH for their input and feedback.

Authors’ contributions
WTS, VK, MP, and CMN were involved in the development of the grant
proposal. WTS, VK, MP, HG, AKMT, and CMN were involved in the conception
of the present study. WTS, VK, MP, LM, KM, and NA did the data collection.
WS did the data analysis and wrote the first draft of the manuscript. All
authors contributed to the study design, interpretation of results, and editing
of the manuscript. The author(s) read and approved the final manuscript.

Funding
This work was supported by the German Federal Ministry of Health’s Global
Health Protection Programme based on a decision by the German
Bundestag (Grant project number: 323 123002). Open Access funding
enabled and organized by Projekt DEAL.

Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to the confidential nature of the data, but are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Our study was a secondary data analysis of data collected as part of the
regulatory system strengthening activities of the AUDA – AMRH programme.
The NRAs gave permission to the authors for access and use of their
datasets. No personal data, medical records, and / or patient information
records were collected, and informants did not disclose any personal data.
Therefore, ethical approval was not required.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Division of Pharmacoepidemiology & Clinical Pharmacology, Faculty of
Science, Utrecht Institute for Pharmaceutical Sciences (UIPS), Utrecht
University, Utrecht, the Netherlands. 2Paul Ehrlich Institut, Langen, Germany.
3Medicines Control Authority of Zimbabwe (MCAZ), Harare, Zimbabwe.
4South African Health Products Regulatory Authority (SAHPRA), Pretoria,
South Africa. 5National Drug Authority (NDA), Kampala, Uganda. 6Major
Policy and International Relations, Paul Ehrlich Institut, Langen, Germany.

Received: 14 March 2021 Accepted: 28 October 2021

References
1. Wood EM, Stevenson L, Bielby L, Wiersum-Osselton JC. Haemovigilance:

concepts and frameworks. ISBT Sci Series. 2014;9:86–90.
2. Jay S, Epstein. Best practices in regulation of blood and blood products.

Biologicals. 2012;40:200–4.
3. Wood EM, Ang AL, Bisht A, Bolton-Maggs PH, Bokhorst AG, Flesland O, Land

K, Wiersum‐Osselton JC, Schipperus MR, Tiberghien P, Whitaker BI.
International haemovigilance: what have we learned and what do we need
to do next? Transfus Med. 2019;29:221–30.

4. Ayob Y. Hemovigilance in developing countries. Biologicals. 2010;38:91–6.
5. Bolton-Maggs PHB, Cohen H. Serious Hazards of Transfusion (SHOT)

haemovigilance and progress is improving transfusion safety. Br J Haematol.
2013;163:303–14.

6. Khadem Broojerdi A, Baran Sillo H, Ostad Ali Dehaghi R, Ward M, Refaat M,
Parry J. The World Health Organization Global Benchmarking Tool an
Instrument to Strengthen Medical Products Regulation and Promote
Universal Health Coverage. Front Med. 2020;7:457.

7. World Health Organisation: Manual for Benchmarking of the National
Regulatory System of Medical Products. Draft Version 2. Geneva; World
Health Organisation. 2019.

8. Barro L, Drew VJ, Poda GG, Tagny CT, El-Ekiaby M, Owusu-Ofori S, Burnouf T.
Blood transfusion in sub-Saharan Africa: understanding the missing gap and
responding to present and future challenges. Vox Sanguinis. 2018;113:726–36.

Samukange et al. BMC Health Services Research         (2021) 21:1258 Page 11 of 12

https://doi.org/10.1186/s12913-021-07235-0
https://doi.org/10.1186/s12913-021-07235-0


9. World Health Organization. Action framework to advance universal access
to safe, effective and quality-assured blood products 2020–2023. Geneva:
World Health Organization; 2020.

10. Guzman J, O’Connell E, Kikule K, Hafner T: The WHO Global Benchmarking
Tool: a game changer for strengthening national regulatory capacity. BMJ
global health 2020, 5.

11. World Health Organisation: Assessment Criteria for National Blood
Regulatory Systems 2011

12. van Lent WAM, Beer RD de, van Harten WH: International benchmarking of
specialty hospitals. A series of case studies on comprehensive cancer
centres. BMC health services research 2010, 10:253.

13. International Standards Organisation: Quality management — Quality of an
organization — Guidance to achieve sustained success. 9004 [https://www.
iso.org/obp/ui/#iso:std:iso:9004:ed-4:v1:en].

14. Strengthening Pharmaceutical Systems (SPS): Safety of medicines in Sub-
Saharan Africa: assessment of pharmacovigilance systems and their
performance. Submitted to the US Agency for International Development
by the Strengthening Pharmaceutical Systems (SPS) Program. Arlington, VA:
Management Sciences for Health 2011.

15. Faber J-C. Worldwide overview of existing haemovigilance systems. Transfus
Apheresis Sci. 2004;31:99–110.

16. Smit Sibinga C. Existing and recommended legislative framework for a
national blood transfusion policy. Glob J Transfus Med. 2017;2:89.

17. Haemovigilance in Europe: the European haemovigilance network.
Transfusion Clinique et Biologique 2001, 8:285–290.

18. Ampadu HH, Hoekman J, de Bruin ML, Pal SN, Olsson S, Sartori D, Leufkens
HGM, Dodoo ANO. Adverse Drug Reaction Reporting in Africa and a
Comparison of Individual Case Safety Report Characteristics Between Africa
and the Rest of the World: Analyses of Spontaneous Reports in VigiBase®.
Drug Saf. 2016;39:335–45.

19. Barry A, Olsson S, Minzi O, Bienvenu E, Makonnen E, Kamuhabwa A, Oluka
M, Guantai A, Bergman U, van Puijenbroek E, Gurumurthy P, Aklillu E:
Comparative Assessment of the National Pharmacovigilance Systems in East
Africa: Ethiopia, Kenya, Rwanda and Tanzania. Drug Saf:1–12.

20. Olsson S, Pal SN, Dodoo A. Pharmacovigilance in resource-limited countries.
Expert Rev Clin Pharmacol. 2015;8:449–60.

21. Olsson S, Pal SN, Stergachis A, Couper M. Pharmacovigilance activities in 55
low- and middle-income countries: a questionnaire-based analysis. Drug Saf.
2010;33:689–703.

22. Wiersum-Osselton JC, Wood E, Bolton-Maggs PHB, Schipperus MR:
Definitions in haemovigilance: guiding principles and current state of
development of international reference definitions. VOXS 2014, 9:91-97.

23. Wind A, van Dijk J, Nefkens I, van Lent W, Nagy P, Janulionis E, Helander T,
Rocha-Goncalves F, van Harten W. Development of a benchmark tool for
cancer centers; results from a pilot exercise. BMC Health Serv Res. 2018;18:764.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Samukange et al. BMC Health Services Research         (2021) 21:1258 Page 12 of 12

https://www.iso.org/obp/ui/#iso:std:iso:9004
https://www.iso.org/obp/ui/#iso:std:iso:9004

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design
	The Integrated WHO Global Benchmarking Tool+ Blood
	Framework and indicators
	Benchmarking methodology and data collection
	Data analysis

	Results
	General characteristics of the benchmarked national regulatory agencies
	Overall performance of national haemovigilance systems
	Indicator 1: Legal provisions, regulations and guidelines required to define the regulatory framework for haemovigilance
	Indicator 2: Arrangement for effective organisation and good governance
	Indicator 3: Human Resources
	Indicator 4: Procedures for haemovigilance
	Indicator 5: Mechanisms to promote transparency, accountability and communication
	Indicator 6: Mechanisms to monitor regulatory performance and output
	Sub-indicator cluster analysis

	Discussion
	Conclusions
	Abbreviations
	Supplementary information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

