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Polypharmacy – what happens when there‘s 
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IN EARLY JANUARY, having returned to work after holidays, 
I had my lunch at the corner café close to the office. I 
looked around, as I usually do, and my gaze soon fell on a 
mother with a baby, about a year old, sitting a few metres 

away from me. The child quickly made eye contact, and we both 
smiled, acknowledging the other’s presence. But when I shifted 
focus to the mother, there was no response. She was completely 
immersed in her own world, with her eyes fixed on the screen of a 
smartphone, held like a shield in front of her face. The child made 
some gurgling sounds, and banged her spoon on the table, 
but there was no reaction from her mother. I waved 
to the child, who waved back. Only when they 
were about to leave did the woman put down her 
phone and say a few words to her baby, as she 
was putting her mittens, hat, and overalls on.

I felt saddened by this episode, wondering 
what could possibly be so important or 
interesting to make a mother ignore her 
child’s obvious attempts to communicate. 
But then I thought that maybe they had had 
a morning full of interaction, with the mother 
playing, singing, and telling stories to her baby. 
Perhaps she just used the twenty minutes in the 
café to have some time for herself, relaxing from 
the intensity of attending to the needs of her child. 
But I couldn’t stop wondering – what will be the long-term 
consequences of the information technology that has now become 
such an integral part of modern life? Is face-to-face conversation 
a dying form of communication? Will ‘having a chat’ refer only 
to exchanges in online fora where talking is done by typing? Is 
‘interactivity’ really the same as ‘dialogue’? And how well will  
we understand each other if we rarely, or never, meet in person?

EVERYONE NOWADAYS agrees that good pharmacovigilance 
requires good communication. So far, so good – but we still 
have some way to go to achieve the goal of good communication 
in routine practice. Do we really get the right message to the 
right person, in the right way and at the right time? And do 
we engage with the people we want to reach, and listen to 
their response? We now have an unprecedented range of tools 
for transmitting messages, providing a great opportunity to 
improve communication, but I think there is a risk that there 
will be too much focus on the transmission process, rather than 

the message and the recipient. I will certainly continue to argue 
that communication issues must feature highly on the global 
development agenda for pharmacovigilance.
 
AND WHILE I am looking ahead, I think the time is now ripe 
for a further broadening of the scope of pharmacovigilance. For 
many years, medical devices seem to have existed in some kind 
of regulation backwater. While detailed and complex regulatory 
requirements for the approval of medicines exist in most countries, 

it has been possible to market a medical device on very 
limited efficacy and safety evidence. The real and 

potential harm suffered by patients who have had 
surgical implants – notably vaginal mesh and 

breast implants – have in recent years been 
brought to public attention. A powerful call 
for change was made with the release and 
accompanying publicity late last year of the 
Implant Files, the results of an investigation 
led by the International Consortium of 
Investigative Journalists (ICIJ). The US 

has announced changes in their regulations, 
first introduced in 1976, and new legislation 

for medical devices is also on its way in the 
European Union. Implementing new measures to 

ensure medical devices are monitored with the same 
rigorous standards applied to medicines will require more 

work, including agreement on coding systems for devices and 
engagement with surgical medical practice; but it is work that  
must be done! You can read more about the ICIJ 
investigation and UMC’s stand on medical 
device regulation on page 30.

With all this in mind, let’s get on with the  
work ahead, and make sure we have plenty  
of rich and open discussions on how we can 
improve pharmacovigilance and the lives  
of patients together.
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“Do we really 
get the right 

message to the right 
person, in the right 

way and at the 
right time?”

READ

MORE:

Medical Devices:  
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Uppsala Reports 80, p. 30.
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CASE NARRATIVES can be a valuable source 
of insight about adverse drug reactions, 
potentially adding details that are less 
readily available – or not available at all – 
from the more structured, standardised 
data fields of individual case safety reports. 
But sharing case narratives raises legal and 
ethical duties to protect the confidentiality 
of patient’s private details.

Currently, removing personal identifiers 
from case narratives is a manual task that 
can be both time consuming and tedious. 
However, new work from UMC suggests 
there may be a better way.

At the Data Innovation Summit 2019, 
held in Stockholm in March, UMC data 
scientist Eva-Lisa Meldau discussed the 
research into automatically de-identifying 
case narratives to protect patient privacy. 

The UMC researchers trained neural 
networks with more than 500 medical 
records, developing a deep learning 
algorithm that “read” the narratives in 

Updates

On 2018/04/20, Mrs. Levine 
reported severe itching, 
soreness, and reddening 
of the genital area and 
an inability to sit while on 
therapy with dapagliflozin 
(started on 2018/04/10).

Case narratives can be crucial in the
assessment of the causality and the 
clinical course of suspected
adverse drug reactions...

...since they can provide
information which may not be available
in structured fields [1], for example about 
the severity of the reaction or the impact 
on the patient’s quality of life.

Sharing these narratives between 
organizations is important to allow for all 
involved to have the relevant information 
to fulfil their mission of protecting patients...

Reads the whole narrative 
forwards and backwards 
until the word of interest 
to make a prediction.

Grammatical tagging and categorization of words. Manually constructed rules and dictionary lookups.

Looks at the word of interest 
and its neighboring words to 
make a prediction. 

Looks at the word of interest 
and its neighboring words 
and combines the information 
in several steps to make 
a prediction.

...2018/04/20,   Mrs.   Levine

reported   severe...

Mrs. Levine

Is "Mrs." preceding the word of interest?

Is "Mr." preceding the word of interest?

Is the word of interest following a date format YY-MM-DD?

Is the word of interest in the list dictionary of countries?

Is the word of interest in the list of known last names?

Number
Date

Noun Noun
Person

Verb Adjective
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The algorithm removed a greater proportion of the 
personal identifiers in i2b2 records than did human 
annotators [2] but at the expense of removing more 
of the other text. The performance on VigiBase 
narratives is promising considering that our method 
was only trained on medical records. With access to 
original narratives that can be annotated for further 
training and fine-tuning, we expect the performance 
to improve even further.

Uppsala Monitoring Centre (UMC)
Box 1051, SE-751 40 Uppsala, Sweden

+46 18 65 60 60   www.who-umc.org

Predictions

Personal

Output

Automatic detection and removal 
of personal identifiers 
in case narratives 
using deep learning
Eva-Lisa Meldau, Sara Hedfors Vidlin, Lucie Gattepaille, Henric Taavola, Lovisa Sandberg, 
Yasunori Aoki, G. Niklas Norén  Uppsala Monitoring Centre, Uppsala, Sweden

Logistic regression

Ensem
ble

On 300 narratives from VigiBase, the 
WHO global database of individual 
case safety reports [4].

90%
of the personal 
identifiers were 
removed

45%
of the removed 
words were 
personal 
identifiers

VigiBase

On held-out 1/4 of the records in 
the i2b2 2014 validation data set.

95%
of the personal 
identifiers 
were removed

90%
of the removed 
words were 
personal 
identifiers

i2b2

Rule-based componentStandard natural language processing tools

Convolutional neural networksLong short-term memory neural networks

Methods:

Individual 
algorithms:

521 medical records from the 
training set of the 2014 i2b2 
de-identification challenge 
data set. [3]

Ensemble:
3/4 of the 269 records in the 
validation set from the same 
data set.

Training data: Evaluation: Conclusions:
Non-personal

...but may require the removal of 
personal identifiers to safeguard patient
confidentiality - a challenging and 
tedious task for human annotators [2].

In this study, we aimed to develop an 
automatic de-identification method 
for narratives using deep learning 
(neural networks). We considered 
names, dates, and locations as 
personal identifiers, and all other 
words as `non-personal' identifiers.

On 2018/04/20, Mrs. Levine reported severe itching, soreness, and reddening of [...] 2018/04/10). On 2018/04/20, Mrs. Levine reported severe itching, soreness, and reddening of [...] 2018/04/10). On 2018/04/20, Mrs. Levine reported severe itching, soreness, and reddening of [...] 2018/04/10).

Makes a prediction per 
word combining the 
information from the 
individual methods 
using logistic regression.
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Access full resolution poster: bit.ly/umc-posters

The full-sized poster “Automatic detection  
and removal of personal identifiers in case  
narratives using deep learning” is available  
at bit.ly/umc-posters.

UMC data scientist Eva-Lisa Meldau presents the de-identification research at the Data Innovation Summit in Stockholm, March 2019. 

READ

MORE: Read more: ow.ly/sPsx50pS7F6

multiple ways to predict identifying data, 
assisted by standard natural language 
processing tools and manually constructed 
rules and dictionary queries.

“We developed the system to be conser- 
vative in a way that it only retains words in 
the text if it is highly confident that they are 
not personal identifiers,” said Meldau.

The results have been encouraging, sug- 
gesting that the algorithm could be trained 
to perform as well as or possibly better than 
a human annotator, albeit at the expense of 
removing more non-personal text.

The algorithm has so far only been 
developed using medical records from 
a de-identification challenge. “As we 
fine-tune the algorithm with annotated 
original narratives, we expect the 
performance to improve even further,”  
said Meldau.

Automatic for the people  
– and their personal case 
narratives

Deep learning shows promise removing personal 
identifiers from case reports, according to new work 
presented by UMC researchers.

Ph
ot

o:
 D

at
a 

In
no

va
tio

n 
@

da
ta

sw
ed

en
20

19

http://ow.ly/sPsx50pS7F6
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VigiLyze

http://bit.ly/vigilyze-is-evolving

is evolving
The best application for analysing 
pharmacovigilance data is getting 
even better. We’re transforming 
VigiLyze – retaining the power and 
functionality national centres need 
for effective signal detection and 
safety insight, and making it more 
intuitive and usable than ever.

The new VigiLyze is coming soon. 
Find out more at:

WHODrug Koda is
a powerful and fully 
automated drug coding 
assistant, that uses AI and 
advanced algorithms for
more efficient and 
consistent drug coding.

Introducing

The all new coding engine
– available now

Learn about WHODrug Koda today

http://bit.ly/WHODrugKoda

Updates

SINCE THE LAST issue of Uppsala Reports, five countries have joined 
the WHO Programme for International Drug Monitoring as full 
members and another four as associate members. Altogether, there 
are now 136 full members and 29 associate members.

New WHO  
programme members

Bosnia and Herzegovina

Georgia

Malawi Pakistan

Syrian Arab Republic

ASSOCIATE MEMBERS

FULL MEMBERS

YemenHonduras Myanmar Nicaragua
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WHO is taking the fight to falsified and substandard medicines with a coordinated 
global communication strategy, to combat the growing threat to public health from 
these products.

IT IS ESSENTIAL that healthcare 
professionals understand and are  
able to protect themselves and their 
patients from the risks associated with 

substandard and falsified (SF) medical 
products. Falsified medicines, in particular, 
may contain no active ingredient, the wrong 
active ingredient, or the wrong amount of 
the correct active ingredient. They are also 
found to commonly contain corn starch, 
potato starch, or chalk. Some SF medical 
products are toxic in nature, with either 
fatal levels of the wrong active ingredient or 
other toxic chemicals. They are often pro-
duced in unhygienic conditions by unquali-
fied personnel and contain unknown impu-
rities, and they are sometimes contaminated 
with bacteria.

SF medical products are, by their nature, 
difficult to detect. They are often designed 
to appear identical to the genuine product 
and may not cause an obvious adverse 
reaction. However, they will often fail to 
properly treat the disease or condition for 
which they were intended and can lead to 
serious health consequences, including 
death.

What was once considered a problem 
limited to low- and middle-income countries 
now affects all countries. With the exponen-
tial increase in internet connectivity, those 
engaged in the manufacture, distribution 
and supply of SF medical products have 
gained access to a global marketplace. A 
culture of self-diagnosis and self-prescribing 
has led to the emergence of thousands of 

Awareness

unregulated websites providing unsuper-
vised access to SF medical products. 
However, according to WHO, it is low-  
and middle-income countries and those in 
areas of conflict or civil unrest, where health 
systems are weak or non-existent, that still 
bear the greatest burden of SF medical 
products.

A 2017 STUDY by WHO estimated that one in 
10 medical products in low- and middle-
income countries is substandard or falsified. 
The study was based on more than 100 
published research papers on medicine 
quality surveys undertaken in 88 low- and 
middle-income countries involving 48,000 
samples of medicines. Lack of accurate data 
means that these estimates are just an 
indication of the scale of the problem. As  
a result, in 2012 WHO established the 
Member State Mechanism, a global 
platform to tackle SF medical products.  
In 2013, WHO launched the Global 

ISSUE 80 / UPPSALA REPORTS    7      

Falsified emergency contraceptives found in Africa in 2013, and smuggled concealed in mobile phone cases.

“They are often designed to appear identical to 
the genuine product and may not cause an obvious 
adverse reaction.”
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Surveillance and Monitoring System 
(GSMS) and has now trained a worldwide 
network of over 700 regulatory personnel in 
150 member states to encourage reporting  
of incidents involving SF medical products, 
and to help develop a more accurate and 
substantiated assessment of the problem.

The GSMS provides technical support  
in emergencies, links incidents between 
countries and regions, and issues WHO 
global medical product alerts. It also gathers 
evidence to more accurately demonstrate  
the scope, scale, and harm caused by SF 
medicines, and to identify vulnerabilities, 
weaknesses, and trends. Since its launch, 
WHO has received 2,000 reports of SF 
products from around the world. Medicines 

 Substandard in vitro diagnostic kits for malaria found in Tanzania. 

“Since 2013, WHO has 
received 2,000 reports of 
SF products from around 
the world.”

Awareness

8     UPPSALA REPORTS / ISSUE 80

Falsified 
emergency 
contraceptives 
found in Africa 
in 2013.
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Paul Brewer
SF Global Communications Programme 
Lead, Medicines & Healthcare products 
Regulatory Agency (MHRA), UK

 paul.brewer@mhra.gov.uk

SUBSTANDARD AND FALSIFIED 
MEDICAL PRODUCTS DEFINED 

Substandard (also called "out of specifica-
tion") are authorised medical products that 
fail to meet quality standards or specifica-
tions, or both. 
 
Unregistered/unlicensed medical products 
have not undergone evaluation and/or  
approval by the national or regional regula-
tory authority for the market in which they are 
distributed or used.
 
Falsified medicines deliberately and/or 
fraudulently misrepresent their identity, com-
position or source.

READ

MORE:
World Health Organization, "A Study on 
the Public Health and Socioeconomic 
Impact of Substandard and Falsified 
Medical Products", 2017.

World Health Organization, "WHO Glo-
bal Surveillance and Monitoring System 
for Substandard and Falsified Medical 
Products", 2017.

WHO Substandard and Falsified  
Medical Products
www.who.int/medicines/regulation/ssffc

Falsified yellow 
fever vaccines 
found in Bangla-
desh in 2016.

from all major therapeutic categories have 
been reported, including vaccines and 
diagnostics.

Underpinning the work of the member 
states is a comprehensive and integrated 
strategic approach with interventions at  
all stages in the journey of medicines to 
patients, summed up as: prevention, 
detection, and response. One of the work 
streams aims to address the prevention 
element of the strategy by giving member 
states a framework and tools to develop 
communications campaigns to alert patients 
and healthcare professionals to the risk of 
SF medicines. Work has recently been 
completed to provide detailed guidance in 
the form of a communications handbook, 
alongside a digital library of campaign 
materials to enable all WHO member  
states to accelerate campaign planning, 
implementation, and measurement in  
their efforts to combat SF medicines. 

Awareness
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T HE JUBILEE EVENT, marking both 
the 50th anniversary of the WHO 
programme and the 41st national 
centres’ meeting, was hosted by 

WHO and Swissmedic, at two venues in 
Geneva, Switzerland, in 2018. This 
celebration of half a century of global 
monitoring of medicines began at WHO 
headquarters with a series of special 
presentations from academics, students,  
and patient representatives in the 
spectacular Executive Board Room. 

The opening session included a personal 
greeting from Dr. Mariângela Batista 
Galvão Simão, Assistant Director-General 
for Drug Access, Vaccines and Pharma-
ceuticals at WHO, and the screening of a 
short documentary about the history of the 
programme – featuring WHO’s Director-
General, Dr Tedros Adhanom Ghebreyesus. 
In the film, Dr Ghebreyesus spoke of how, 

despite the best of intentions, any drug  
can have unintended consequences. This 
understanding, he explained, informed the 
WHO’s decision five decades ago to create  
a global mechanism of pharmacovigilance.

Later in the agenda, an inspirational 
series of programme member success stories 
from each continent highlighted some of the 
significant strides made in recent years. In 
the session, representatives from Chile, Iraq, 
Montenegro, and Nigeria recounted their 
path to improvement – four different per-
spectives, but all sharing a clear, deep 
concern to make patients safer.

Not all founding programme members 
were present in Geneva, (indeed, Czechoslo-
vakia and Federal Republic of Germany no 
longer exist in their 1968 form). But many 
recently-joined members of the programme 
were present, including Azerbaijan, Georgia, 
Paraguay, and Syria – all new since the 

Kampala gathering in 2017. In all, more 
than 80 countries were represented – the 
most ever.

Outside the main hall, many countries 
displayed posters giving a snapshot of their 
pharmacovigilance system, illustrating the 
wide diversity of approaches within the  
one programme. In the refreshment area,  
a running slide-show of past attendees – 
dating all the way back to the late 1970s – 
was an effective reminder of the many 
individuals who have contributed to the 
development of the programme.

Recent years have seen an extension of 
the scope of pharmacovigilance. Newer 
areas of interest include effects directly 
related to the active ingredients and ex- 
cipients; the results of medication errors, 
misuse, substandard and falsified drugs;  
and other problems that can occur along  
the supply chain. These issues are 
particularly critical in settings where the 
regulatory systems and general healthcare 
infrastructure is weak. In the future, 
existing reporting channels could even  
be used to discover signs of developing 
antimicrobial resistance.

In a keynote session entitled ‘Safer 

GOLDEN  
JUBILEE  
IN GENEVA
The WHO Programme for International Drug 
Monitoring marked 50 years of progress last year  
– at the home base with its biggest-ever annual meeting.

Milestones
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“We need to look at 
all the complex inter-
relationships between 
people, their diseases 
and their therapy.”

Representatives of UMC staff and board in the WHO Executive Board Room.

Dr. Mariângela Batista Galvão Simão, David Haerry 
and Björn Håkansson.

Milestones

medicines – safer use of medicines – safer 
patients’, UMC director, Dr Marie 
Lindquist discussed how pharmacovigilance 
has evolved to be more patient-focused. 

“In the early days, what we did was 
called drug safety, drug surveillance, and 
drug monitoring,” she said, explaining that 
the core question has now shifted from Did 
the drug cause the adverse reaction? to What 
happens to the person who takes a medicine?

“That’s an important change – the 
realisation that we need to look at all the 
complex interrelationships between people, 
their diseases and their therapy and to try to 
find out who might benefit from a particular 
treatment and who might not,” said Dr 
Lindquist. In practice, this means including 
patients in the decision-making process. 

The importance of a patient-focused 
approach was also a theme of the panel 
discussion, ‘Pharmacovigilance success 
stories: the everyday miracle-makers’. In 
that session, Dr. Simão stressed the 
importance of ensuring patients all over  
the world have access to safe and effective 
medicine. 

The president of the Swedish Thalido-
mide Society, Björn Håkansson, whose  
life has been shaped by one of the most 
infamous drug safety failures, concluded 
with a reminder of the programme’s 
significance.

“Safety of drugs is one of the most 
important things,” said Håkansson. “The 
job you’ve done is marvellous – keep it up.”

OVER THE FOLLOWING three days, 
Swissmedic hosted the technical meeting in 
offsite conference facilities. The packed 
technical agenda followed a familiar format: 
plenary sessions, tutorials, and working 
groups, with ‘Problems of current interest’ 
presentations – now renamed ‘Signals of 
current interest’ – rounding off the day.

Among the highlights was an examination 
of work on how to prevent known ADRs. 
The discussions ranged across the need to 
improve the basic labelling of products to 
the further development of reporting and 

analysis systems for substandard and 
falsified products – where work to set up an 
international database is slowly gathering 
momentum – to mass deployment pro-
grammes of collecting and sharing data  
for analysis.

WHO set out its plans for helping to 
improve the effectiveness of pharmaco-
vigilance units with fewer resources.  
While the balance of the global database, 
VigiBase, is shifting – with increased 
submissions from China, India, and other 
centres, and African states are looking at 
new ways of focussing their drug safety 
activities – many of the centres in low-
resource settings have weak systems in  
need of strengthening.

UMC ACTIVELY CONTRIBUTED to the 
meeting across many fronts. One key 
advantage of the annual meeting is the  
one-to-one dis-cussions with national 
centre staff, to hear about their experiences 
with UMC’s services and tools. UMC staff 
also demon-strated tools and presented 
tutorials on VigiFlow and signals, which 
are invaluable for understanding the 
practical application of these resources.

Swissmedic has supported WHO 
activities for many decades, as well as 
working with the International Conference 
of Drug Regulatory Authorities (ICDRA). 
Their staff, along with those of WHO’s 
Safety and Vigilance team did a wonderful 
job in organising this large, complex 
meeting, including a pleasant evening of 
food and wine in the hills outside Geneva. 

PV TOOLKIT UPGRADE 
LAUNCHED IN GENEVA
A major upgrade to the PV Toolkit was 
announced at the Geneva event and 
made available for representatives to 
preview. First launched in January 2012, 
the toolkit has been redesigned on a 
new site in a user-friendly structure. 
The website is an all-in-one resource 
system, helping practitioners to learn 
about pharmacovigilance from a trusted 
source. www.whopvtoolkit.org

Geoffrey Bowring
Global Communications, UMC

For the 50th anniversary of the programme, 
this event was a strong reminder of just how 
much personal connections, international 
dialogue, and individual voices can 
contribute to a global safety culture.
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In focus

Patients with multiple medical conditions – and, consequently, 
needing multiple medications – present one of the greatest 

challenges currently facing health services. 

How they relate and why it matters

Polypharmacy and  
pharmacovigilance 
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AS LIFE EXPECTANCY GROWS, so too 
does the number of people who use 
multiple medications for extended 
periods. This means health pro-

viders must develop complex care plans for 
often vulnerable patients. Compounding the 
problem of polypharmacy in treating multi-
ple morbidities, most medical research, guide - 
lines, and contractual agreements focus only 
on single targets for single disease states.

While we often consider pharmaco-
vigilance in the context of single medicines, 
polypharmacy experiences highlight the 
need to think about it in the context of 
multiple morbidities. Put simply, patients 
taking more medicines can face increased 
risk of adverse effects. Also, as people age, 
changes in physiology, in particular renal 
and hepatic impairment, can increase the 
risk of adverse effects from medications.

The aim of addressing polypharmacy is  
to identify those patients at greatest risk of 
harm and to set a medication regimen that  
is tailored to their changing needs and 
expectations. 

Globally, with up to 11% of unplanned 
hospital admissions are attributable to harm 
from medicines and more than 70% of these 
are elderly patients on multiple medicines, 
there are significant opportunities to reduce 
the burden this presents with timely and 
effective interventions.

Polypharmacy is often beneficial. For 
example, secondary prevention of myo-
cardial infarction requires the use of at least 
four different classes of drugs (antiplatelet, 
statin, ACE inhibitor, beta blocker). But 
whether or not polypharmacy is appropriate 
depends on a careful assessment of many 
different factors.

In this context, the EU-funded project 
SIMPATHY conducted a two-year study of 
polypharmacy management in Europe, from 
which it identified six key recommendations: 
1.  Use a systems approach that has multi-

disciplinary clinical and policy leadership.
2.  Nurture a culture that encourages and 

prioritises the safety and quality of 
prescribing.

3.  Ensure that patients are integral to the 
decisions made about their medicines and 
are empowered and supported to do so.

4.  Use data to drive change and measure 
outcomes.

5.  Adopt an evidence-based approach with  
a bias towards action.

6.  Utilise, develop, and share tools to 
support implementation.

THE ISSUE OF POLYPHARMACY is an 
international concern. For example, the 
third WHO Global Patient Safety 
Challenge: Medication without Harm, 
includes appropriate management of 
polypharmacy as a key area. This 
polypharmacy guidance also addresses the 
use of high-risk medicines and ensures that 
information on appropriateness of medicines 
is shared across transitions of care. 

Appropriate polypharmacy requires 
consideration at any point of care, but there 
are five clear stages which should be used as 
a trigger:
1. Prescribing (and risk assessment)
2. Medication review
3. Dispensing and administration
4. Communication and patient engagement
5.  Medication reconciliation (at care 

transitions).

NHS SCOTLAND is one of only five EU 
authorities with national guidance for 
polypharmacy management aimed at 
improving patient outcomes and the cost-
effectiveness of healthcare. The Scottish 
Polypharmacy guidance includes a seven-
step process to review medication 
appropriateness and the authority has even 
released an app to support the inclusion of 
patients through shared decision making.

The app, Polypharmacy Guidance, is 
freely available for Android, iPhone, and the 
web at www.polypharmacy.scot.nhs.uk.

Alpana Mair
Head of Effective Prescribing and  
Therapeutics, Scottish Government
EU Project Coordinator, SIMPATHY

 Alpana.Mair@gov.scot
 AlpanaMair
 SimpathyProject

READ

MORE:
SIMPATHY, "Polypharmacy Management 
by 2030: A patient safety challenge", 
2017.

World Health Organization,  
"WHO Global Patient Safety Challenge: 
Medication Without Harm", 2017.

NHS Scotland, "Polypharmacy  
Guidance: Medicines Review". 

TYPICAL POLYPHARMACY  
CASE STUDY
Mr. P is an 80-year-old man on five medications 
following a heart attack (beta blocker, ACEI, 
diuretic, statin, aspirin); metformin for diabetes; 
a bisphosphonate for osteoporosis; and calcium, 
vitamin D, and paracetamol when needed for 
his osteoarthritis. He is well controlled on this 
regimen. Mr. P then develops neuropathic pain 
and consults his GP, who suggests amitriptyline. 
Mr. P says he doesn’t want it, but the GP sends it 
anyway. He does not take the amitriptyline and 
tells the pharmacy he doesn’t want it. A couple 
of months later, Mr. P’s medications, including 
the amitriptyline, are put in a compliance box. 
Mr. P complains of dizziness. When his daughter 
questions the presence of amitriptyline, both the 
pharmacy and the GP explain it has been on his 
list for the past four months and he should take 
it. The next day, Mr. P falls on the street requiring 
help. He is shaken but able to go home. The 
next day, he falls and is admitted to hospital. His 
medications are reviewed, and the amitriptyline 
is stopped. Mr. P has no more falls, but his confi-
dence is shaken.

SCOTTISH GUIDANCE FOR 
POLYPHARMACY REVIEW 
– 7 STEPS

In focus

What matters to the patient?1

Identify essential drug therapy. 2

Does the patient take unneces-
sary drug therapy?3

Are therapeutic
objectives being achieved? 4

Is the patient at risk of ADRs or 
suffering actual ADRs? 5

Is drug therapy 
cost-effective?  6

Is the patient willing and able to 
take drug therapy as intended?7
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https://twitter.com/AlpanaMair
https://twitter.com/SimpathyProject
http://www.simpathy.eu/sites/default/files/Managing_polypharmacy2030-web.pdf
https://www.who.int/patientsafety/medication-safety/en/
http://www.polypharmacy.scot.nhs.uk/polypharmacy-guidance-medicines-review/
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THE AGENCY FOR Medicinal Products 
and Medical Devices of Bosnia and 
Herzegovina (ALMBiH) is the 
authorised body for drugs and 

medical devices in the country. Since the 
agency began operating in 2009, the 
national pharmacovigilance centre has been 
located in Mostar, the country’s fifth largest 
city. But the Mostar office has had a few 
setbacks. Bosnia and Herzegovina and its 
neighbouring countries Croatia, Serbia,  
and Montenegro were part of Yugoslavia 
until 1991. Yugoslavia had a well-organised 
pharmacovigilance system, and was one of 
the early members of the WHO Programme 
for International Drug Monitoring from 
1974. Given such a long and successful 
history of medicines safety practice in the 
region, one would expect all countries in the 
former Yugoslavia to fare equally well. But 
with the war and the break-up of Yugoslavia, 
the good pharmacovigilance tradition in 
Bosnia and Herzegovina dissolved.

After the break-up of Yugoslavia, Bosnia and Herzegovina fell behind in medicines safety – but 
with new staff and plenty of initiative, a pharmacovigilance system is now being re-established.

Bosnia and Herzegovina takes 
brave steps in pharmacovigilance

Over time, and even though relevant 
regulations were in place in the region, 
Bosnia and Herzegovina’s 
pharmacovigilance system fell behind. The 
country had no national ADR reporting 
after 1991, and there have been no online 
reporting systems so far. Unlike its 
neighbours, which have been full members 
of the WHO programme for several years, 
Bosnia and Herzegovina only became one  
in March 2019, and there is a generally low 
awareness of pharmacovigilance issues 
among the public. A recent study in the 
Croatian Medical Journal found that the 
country collects fewer individual case safety 
reports (ICSRs) – and often of lower quality 
– compared to Croatia, Serbia, and 
Montenegro. But why is that?

Due to the complex political situation,  
for a long time the Mostar centre lacked 
pharmacy and medical professionals with 
the right skills and training. Add to that the 
absence of pharmacovigilance education 

among healthcare professionals, and one can 
see why Bosnia and Herzegovina suffered 
from low ADR reporting numbers. Some 
changes had to be made. 

UNDER THE LEAD of Dr Biljana Tubić, 
deputy director of ALMBiH and head of the 
Medicinal Products division, the Mostar 
team has been working hard to establish the 
serious vigilance system that Bosnia and 
Herzegovina so desperately needs. In 2017, 
two pharmacists were hired to conduct 
vigilance work as external experts. The 
centre then launched a number of initiatives 
to promote strict and analytical gathering 
and assessing of ADR reports, and to 
improve communication with pharma-
ceutical companies, marketing authorisation 
holders, and healthcare workers. A national 
database for ADRs was launched, and 
collaboration with similar authorities in the 
region initiated. The team also improved 
communication with Uppsala Monitoring 
Centre, by forwarding all ICSRs from Bosnia 
and Herzegovina to VigiBase, and by 
attending UMC webinars to find out about 
pharmacovigilance news from around the 
world.

Efforts were also made to raise awareness 
of the importance of ADR reporting. One  
of the centre’s first missions was to meet 
colleagues from the Croatian Agency for 
Medicinal Products and Medical Devices 
(HALMED), and to learn from their 
experience. The former Yugoslavian 
pharmacovigilance centre was located in 
Croatia’s capital city Zagreb, so perhaps 
unsurprisingly, Croatia’s is the most 
developed pharmacovigilance system in the 
Balkan region. It has the highest number of 
ADR reports per inhabitant (and one of the 
highest in the EU), a higher percentage of 
pharmacist reporters, and a patient 
reporting system in place. Meetings with 
HALMED produced plenty of constructive 
ideas. ALMBiH staff learned from their  

Around the world
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rich experience, and gained insight into the 
change of practice following Bosnia and 
Herzegovina’s possible accession to the EU.

As an incentive for health professionals  
to report, ALMBiH advised the country’s 
health professional chambers, which assign 
licenses for healthcare workers, to reward 
their members with license renewal points 
for reporting an adverse drug reaction. 
ALMBiH staff also attended national and 
international conferences, where they 
presented their work and ideas for future 
development of the Mostar office, including 
the implementation of a new online system 
to collect ICSRs.

THESE ACTIVITIES have produced great 
results. In 2017, the centre published its first 
annual ADR report, a collection of safety 
issues around medical products and medical 
devices gathered during the year. The 
number of ADR reports received in 2017 
was the highest since the agency’s founding, 
and represented an increase of 127% (to 283 
total reports) compared to 2016. Last year 
saw a 23% increase (to 349 total reports) 
compared to 2017, and a second annual 
report, with detailed data from 2018, will 
follow.

ALMBiH is now planning new activities 
for 2019. The agency will expand its online 
reporting system to healthcare professionals 
and market authorisation holders, and to 
include medical devices. Also, national 
campaigns and educational initiatives will 
be held around the country to raise 
awareness of ADR reporting. A strong and 
efficient pharmacovigilance system is in our 
best interests, and we are giving our utmost 
to bring Bosnia and Herzegovina back on 
the global medicines safety map. 

Martin Kondža
Pharmacovigilance Expert, Agency for 
Drugs and Medical Devices
Assistant Professor, University of Mostar

 m.kondza@almbih.gov.ba
 @MartinKondza

U Glamoclija et al, "Adverse Drug Reac-
tion Reporting and Development of 
Pharmacovigilance Systems in Bosnia 
and Herzegovina, Croatia, Serbia, and 
Montenegro: A Retrospective Pharma-
coepidemiological Study", Croatian 
Medical Journal, 2018.

READ

MORE:

Saudi Arabia’s proactive 
approach to safety signals

THE NPC was established by the Saudi 
Food and Drug Authority (SFDA) in  
2009 and is a full member for the WHO 
Programme for International Drug 
Monitoring. The NPC has four major 
sections: data capture, signal detection, 
risk analysis, and Periodic Safety Update 
Reports (PSUR). 

The signal detection section is 
responsible for detecting, reviewing and 
validating safety signals from various 
resources, including spontaneous reports, 
scientific literature, media, local and 
global databases, and other regulatory 
documents, such as PSURs. In 2018, the 
signal detection team started phase one of 
a ‘new chemical entity’ project. 

“The project is an important initiative 
undertaken by the NPC to proactively 
monitor newly registered drugs for any 
potential safety concerns,” said Dr. Adel 
Alharf, Vice-President for drug affairs at 
SFDA.

This project takes proactive measures 
to detect and identify signals emerging 
from new chemical entities registered 
in Saudi Arabia within the previous two 
years (2016–2017). The signal detection 
team started with a list of newly registered 
medications in Saudi Arabia and paired 
it with 60 designated medical events that 
the European Medicines Agency lists as 
usually drug-induced. 

First, the signal detection team 
reviewed the summary of product charac-
teristics (SPCs) of all the medications and 
excluded any adverse events already noted 
in the SPC from the monitoring list, thus 
directing focus to unexpected ADRs.

Second, a list including all drug and 
adverse event combinations (potential 
signals) was added to the monitoring  

 
 
 
 
 
 
 
 
database. Those combinations were 
monitored monthly through VigiLyze 
and evaluated based on the information 
component (IC) value and the number 
of cases. The drug-adverse event 
combinations are transferred to the signal 
management database if they qualify as a 
signal, based on the following criteria: the 
IC value should be 1 or higher and there 
should be five or more cases.

The results have been interesting – 
in the first three months of the trial, 
34 drug-adverse event combinations 
were detected and added to the signal 
management database for assessment – but 
more time is needed to assess the validity 
of criteria and the project outcomes. 

“This is a crucial step, since 
it investigates any potential signals 
identified from local Saudi data, and an 
important move from reliance on interna-
tional ADR reports,” Dr Alharf said.

Mohammed Fouda 
Head of Signal Detection Section,  
Saudi Food and Drug Authority

 MIFouda@sfda.gov.sa

Manar F. Al-Mehaijeen
Medication Safety Specialist,  
Saudi Food and Drug Authority

Around the world

An initiative from the National Pharmacovigilance and 
Drug Safety Center (NPC) in Saudi Arabia is taking 
a proactive approach to improve signal detection for new 
medicines. 
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“In the first three 
months of the trial,  
34 drug-adverse event 
combinations were 
detected.” 

https://twitter.com/MartinKondza
https://www.ncbi.nlm.nih.gov/pubmed/29972735
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IN EARLY 2011, a national pharmaco-
vigilance unit was established as a 
small department in the Syrian 
ministry of health. By the end of that 

year, the unit was linked to public hospitals, 
national health programmes, and local 
pharma ceutical manufacturers. With these 
elements in place, Syria was admitted as an 
associate member of the WHO Programme 
for International Drug Monitoring in June 
2012. 

The unit made a solid start. It created  
an official online adverse drug reaction re- 
porting form, initiated training programmes,  
assigned pharmacovigilance officers in 
government hospitals, and mandated all 
pharmaceutical companies working in Syria 
to commission pharmacovigilance officers.

But, as the Syrian crisis escalated, 
sanctions deprived the country of many 
medicines, forcing the country to seek 
alternatives. Many major local pharma-
ceutical manufacturers were out of service 
due to increased violence in the north, 
which hampered medicines accessibility  
in the country.

Accordingly, health authorities’ priorities 
shifted towards providing access to basic 
medicines and health services. Unfortun-
ately, this came at the expense of the 

Despite seven years of crisis, a dedicated team of health professionals 
have put Syria on the world pharmacovigilance map.

Pharmacovigilance re-established in Syria

national pharmacovigilance programme. 
Many of the local pharmacovigilance staff 
were moved to other departments and the 
national programme was rendered non-
functional.

But while many staff assumed other roles 
in the ministry, they kept their commitment 
to promoting the goals and importance of 
the programme to decision makers in the 
country. In early 2017, the unit was rein-
stated in the ministry of health, bringing 
back some of the original staff.

“Three professional staff work now at the 
Pharmacovigilance Unit, one pharmacist 
with a PhD in clinical pharmacy, one 
physician with an MSc in pharmacology, 
and one pharmacy technician,” said the 
unit’s head, Linda Hsien.

With a team back in place, the unit has 
now overcome compatibility issues between 
the national and international reporting 
formats. 

“The Pharmacovigilance Unit uses 
VigiFlow to build the national database and 
to submit reports to the WHO database,” 
said Dr Hsien.

In October 2018, Syria’s pharmaco-
vigilance unit became the 133rd member  
of the WHO Programme for International 
Drug Monitoring. Dr Hsien explained that 

Anas Bahnassi
College of Pharmacy, Taibah University, 
Saudi Arabia; College of Pharmacy, Al- 
Rasheed University, Syria 

 abahnassi@taibahu.edu.sa  

A Bahnassi, F Al-Harbi, "Syrian pharmaco- 
vigilance system: a survey of pharmacists’ 
knowledge, attitudes and practices", Eas-
tern Mediterranean Health Journal, 2018.

the unit now has a network of represen-
tatives in the majority of the country’s public 
hospitals, provides lectures and training 
courses on pharmacovigilance principles 
and ADR reporting, and receives ADR 
reports from both healthcare professionals 
and patients.

Many challenges still await: awareness  
of the programme and participation by 
different stakeholders remains limited, 
training is needed to increase human 
resources, and tools and technologies still 
need to be developed to encourage reporting 
and active participation. Nevertheless, 
despite years of hardship, instability, and 
conflict, committed Syrian professionals 
have achieved international recognition for 
their national pharmacovigilance 
programme.

READ

MORE:

Around the world
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http://www.emro.who.int/emhj-volume-24-2018/volume-24-issue-6/syrian-pharmacovigilance-system-a-survey-of-pharmacists-knowledge-attitudes-and-practices.html
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SUDAN HAS BEEN a member of the 
WHO Programme for International 
Drug Monitoring since 2008. But in 
common with many other countries, 

pharmacovigilance was low on its list of 
priorities before the third WHO Global 
Patient Safety Challenge: Medication 
Without Harm, put it firmly on the health-
care agenda. In line with the international 
push to halve medication errors in five years, 
Sudan’s national pharmacovigilance centre 
has redoubled its efforts to promote medi-
cines safety and provide training to health-
care staff in reporting adverse drug reactions.

Up until a year ago Sudan had sent in only a handful of reports to VigiBase. Now it is working 
to clear a backlog of reports after a pharmacovigilance campaign went viral.

Positive reaction to Sudanese 
reporting campaign

Since the beginning of 2018, a nationwide 
campaign to raise public awareness of the 
importance of reporting side effects from 
medicines has run in local newspapers, 
radio, television, and social media. A hotline 
dedicated to reporting adverse drug 
reactions and quality defects was launched, 
and hundreds of people flocked to public 
parks to watch free open-air comedy shows 
put on by pharmacists. The shows explored 
the wide range of unexpected adverse effects 
that may arise from prescribed medicines, 
self-medication and traditional medicines, 
and how they may be prevented by sharing 
information and reporting.  

Reporting forms with explanatory notes 
have been sent to hospitals for visitors and 
staff to complete and drop into boxes at 
designated collection points. A reporting 
app is also in the works, as 80% of the 
Sudanese population has smartphones and 
the country’s internet network coverage is 

excellent. Scanned reports can even be sent 
in via social media.

GUIDELINES FOR TRAINING hospital and 
medicines information centres’ personnel in 
detecting and reporting adverse drug 
reactions are based on WHO best practices 
and the Guideline on Good 
Pharmacovigilance Practices for Arab 
Countries. Staff at 50 hospitals in Khartoum 
have already received coaching and other 
states are set to follow, with 
pharmacovigilance workshops for medicines 
information staff taking place nationwide. A 
similar system to the one used by the Yellow 
Card Scheme and medicines information 
centres in the UK is currently under 
development and would see medicines 
information centres collate and send reports 
to the national pharmacovigilance centre. 

In just over a year, Sudanese centre has 
gone from submitting only a handful of 
reports to VigiBase, the WHO global 
database of individual case safety reports, to 
more reports than it can handle. It uploaded 
103 reports in 2018, and approximately 
double that number now await processing. 
The centre is now looking at expanding the 
advisory committee of clinicians, 
pharmacists and pharmacoepidemiologists 
who review adverse drug reaction reports 
before they are shared with VigiBase to clear 
the backlog of reports awaiting assessment. 

Khalid M Fadoul
Pharmacovigilance Lead
National Medicines & Poisons Board, 
Sudan

 PV.team.24@nmpb.gov.sd  

Ammar Abbas
Medicines Information & Medicines 
Management Pharmacist
Countess of Chester Hospital NHS  
Foundation Trust, UK

 Ammar.abbas@nhs.net 

“103 reports were 
uploaded in 2018, and 
approximately double 
that number now await 
processing.” 

Around the world

Special boxes for the public and professionals to 
drop completed ADR reports.

The public campaign included free, open air stand-up 
comedy theatres, to encourage public awareness. 
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A CHORUS OF crickets and frogs kept 
up a constant accompaniment to the 
Post Market Surveillance and 
Pharmacovigilance Workshop 

organised for the Caribbean Community 
(CARICOM) in Georgetown, Guyana, on 
24–26 July 2018. The purpose of the 
meeting was to raise awareness of the tools 
available to CARICOM states for carrying 
out post-market surveillance and 
pharmacovigilance. These include regional 
and global programmes that support 
regulatory action to ensure access to safe 
medicines, such as the regional system for 
reporting adverse drug reactions and 
substandard and falsified products 
(VigiCarib), and the regional post-market 
drug quality testing programme at the 
Caribbean Public Health Agency 
(CARPHA).

Participants from the Bahamas, Belize, 

While monitoring medicines poses a challenge to small Caribbean states’ limited resources, 
a workshop led by WHO and UMC laid out the framework for a regional approach to 
drug safety and regulation.

Safety in numbers

Guyana, Haiti, Jamaica, Saint Lucia, and 
Trinidad and Tobago joined representatives 
from CARPHA and the Organization of 
Eastern Caribbean States Pharmaceutical 
Procurement Services for training in the 
WHO Global Surveillance and Monitoring 
System (GSMS) and the WHO Programme 
for International Drug Monitoring. 

“The workshop gave us the opportunity 
to gain insight into the post-market 
surveillance situation in our region, and to 
collectively work to enhance it,” said Danini 
Marin, director of the Drug Inspectorate 
Unit at the Ministry of Health in Belize.

The workshop included presentations and 
case studies on post-market surveillance by 
the WHO Safety and Vigilance team. Topics 
included reporting suspected adverse drug 
reactions, developing national 
pharmacovigilance plans, quality surveys, 
detection technologies, and taking necessary 

steps for regulatory action.
The WHO experts highlighted that due 

to the growth of global networks for 
manufacturing and distributing medicines, 
reporting substandard and falsified products 
into GSMS is not only important for local 
public health but may also alert officials 
across continents to the same dangerous 
products in their markets.

UMC staff took a closer look at the WHO 
programme and the evolution of a 
functioning pharmacovigilance system. 
Most CARICOM/CARPHA countries are 
today associate members of the programme, 
three of which – Guyana, Dominica, Saint 
Vincent and the Grenadines – successfully 
entered initial reports following the meeting. 
With the Bahamas, Belize, and Trinidad 
and Tobago yet to join, the small African 
island nation Cape Verde was suggested as 
an example of what can be accomplished. 

Learning

Participants in CARICOM 2018.
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Another workshop dealt with issues such as 
in-country reporting, medical advisory 
committees, channels to alert the 
community, CARPHA as a resource for 
reporting, and newsletter writing.  

THE MONITORING OF medicines is somewhat 
limited in the Caribbean due to a lack of 
resources, and limited health and regulatory 
budgets. VigiCarib is a regional system that 
governments can use to report adverse drug 
reactions and substandard and falsified 
products. VigiCarib staff advise on 
appropriate courses of action to take, and 
share reports through the network, as many 
countries have the same products on their 
markets. VigiCarib staff can also report 
safety issues on behalf of CARICOM/
CARPHA member states to GSMS and the 
programme when governments are unable to 
do so. This helps augment reporting from 
the region, which is greatly under-

represented globally. VigiCarib has already 
submitted backlogged reports to VigiBase, 
the WHO global database of individual case 
safety reports, elevating some countries 
from associate to full members of the 
programme.

CARPHA Medicines Quality Control 
and Surveillance Department (MQCSD) is 
implementing a risk-based post-market 
surveillance quality testing programme at its 
lab in Jamaica. The intention is to help 
member states get feedback on products 
tested in their markets so they can take 
necessary action. This new approach 
represents a more effective and sustainable 
approach to drug testing in the region 
because it focuses resources on the highest 
risk products. MQCSD is currently working 
with Guyana and the Organization of 
Eastern Caribbean States Pharmaceutical 
Procurement Service as a pilot for this effort 
and, if successful, will expand it to other 

member states soon.
Workshops led by UMC and the Pan 

American Health Organization discussed 
key elements in building national 
pharmacovigilance plans. The exercise 
helped to show that although setting up 
these systems may seem daunting, the first 
steps are relatively straightforward and do 
not need to be resource intensive. Many 
participants left the meeting determined to 
bolster reporting and make the most of the 
available networks. They also noted that 
setting up pharmacovigilance systems would 
not be difficult, as it was simply a case of 
reorganising resources.

“An  
opportunity  
to gain insight  
into the post- 
market surveillance  
situation in the  
region.” 

Jennifer Wall
Pharmacovigilance Officer, UMC

 jennifer.wall@who-umc.org

Caribbean Public Health Agency
carpha.org

READ

MORE:

Learning

THE CARIBBEAN  
COMMUNITY (CARICOM)
CARICOM is an organisation of Caribbean 
nations and dependencies that seeks to promote 
economic integration and cooperation among 
its members and coordinate foreign policy.

MEMBER STATES
Antigua and Barbuda
Bahamas
Barbados
Belize
Dominica
Grenada
Guyana
Haiti
Jamaica
Montserrat
Saint Lucia
St Kitts and Nevis
St Vincent and the Grenadines
Suriname
Trinidad and Tobago

ASSOCIATE MEMBERS
Anguilla
Bermuda
British Virgin Islands
Cayman Islands
Turks and Caicos Islands

htto://carpha.org
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Signal detection

SIGNAL COMMUNICATION is a key 
pharmacovigilance activity. When a 
signal is detected, the respective 
information is disseminated through 

periodic newsletters and targeted 
commentaries, which can be electronic or 
paper-based. For example, the bi-monthly 
WHO Pharmaceuticals Newsletter devotes a 
section to signals. Many pharmacovigilance 
centres, such as the Netherlands 
Pharmacovigilance Centre Lareb, publish 
signal information on their websites. But, 
while this information is publicly available, 
its unstructured format does not optimally 
support systematic access, search, and data 
interlinking.

Typically, signals contain a title referring 
to the adverse reaction and the respective 

The newly developed OpenPVSignal model offers improved 
search, share, and reuse of signal information 

AUTOMATION AND DATA LINKING 
FOR BETTER SIGNAL SEARCH

drugs; the authors; a summary or 
introduction; evidence supporting the 
signal, such as individual case safety reports 
or the medical literature; a conclusion; and 
the respective bibliographic references.

Currently, pharmacovigilance 
professionals looking for signal information 
have to search across diverse, unstructured 
signal sources, then aggregate the 
information of interest based on their tacit 
knowledge and personal experience. This is 
a time-consuming procedure with multiple 
manual steps, heavily dependent on the 
technical skills of each professional.

To address that problem, a group of 
biomedical informatics researchers 
established by the Institute of Applied 
Biosciences at the Centre for Research and 

Technology-Hellas (CERTH) has developed 
OpenPVSignal, a novel knowledge model 
through which signals can be annotated and 
enhanced with metadata. The idea of 
OpenPVSignal arose from discussions 
among the group and pharmacovigilance 
professionals about their routine practice, 
which identified the need to improve 
communication and search of signal 
information.

“OpenPVSignal  
supports a well-defined 
processing workflow 
enabling the construction 
of a knowledge graph.” 
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Signal detection

OpenPVSignal makes two key 
contributions. First, it enables signal 
information to be published according to the 
FAIR (findable, accessible, interoperable, 
and re-usable) data principles. And second, 
it improves the dissemination of signal 
information through data interlinking and 
automatic processing.

In particular, OpenPVSignal supports a 
well-defined processing workflow enabling 
the construction of a “knowledge graph”, 
which can be queried by pharmacovigilance 
professionals. The knowledge graph is 
instantiated using the content of the 
unstructured text within signals and is 
linked to other relevant data through 
references to external terminologies and 
thesauri, such as the Anatomical 
Therapeutic Chemical (ATC) Classification 
System, the Medical Dictionary for 
Regulatory Activities (MedDRA®), Medical 
Subject Headings (MeSH), and others. This 
way, OpenPVSignal supports efficient data 
integration and browsing, minimises end-
user effort, prevents errors and missing 
information links, and enables automatic 
inferencing using linked data. 

OPENPVSIGNAL CAN BE useful to drug 
monitoring organisations, 
pharmacovigilance departments in hospitals, 
pharmaceutical companies, and contract 
research organisations. The aim is not to 
substitute current approaches for signal 
communication with OpenPVSignal, but 
rather to offer a way to further enrich signal 
information through automatic data 
interlinking and processing. Following the 
FAIR data principles, OpenPVSignal 
reinforces transparency and reuse of such 
important drug safety information. 

In a recent publication, the developers 
demonstrated the use of OpenPVSignal 
through case studies, elaborating on three 
different sources of pharmacovigilance 
signals: signals contained in the WHO 
Pharmaceuticals Newsletter, signals from 
the Netherlands Pharmacovigilance Centre 
Lareb, and announcements contained in the 
FDA Drug Safety Communication. These 
case studies illustrated the value of 
OpenPVSignal in automatically interlinking 
data of clinical importance among diverse 
signals, which was difficult to identify 
manually. The study also successfully 
presented the evaluation of OpenPVSignal 
in terms of its FAIR compliance. 

The team followed a transparent process 
for developing OpenPVSignal, collaborating 

with pharmacovigilance professionals to 
help both define and validate the model.  
To encourage further feedback, the software 
is available as an open-access resource on 
GitHub. 

Currently, a set of user-friendly tools is 
under development to enable 
pharmacovigilance professionals to easily 
instantiate the OpenPVSignal model and 
search it. The developers also plan to 
conduct a more thorough validation by 
elaborating on signals published by other 
organisations and accommodate potential 
extensions of the model. And, given the 
large number of signals that have been 
published, the developers are considering 
appropriate text processing methods to 
extract signal information and populate the 
OpenPVSignal model accordingly.

Overall, it appears that OpenPVSignal 
can be the basis for an advanced signal 
communication mechanism and improved, 
more efficient pharmacovigilance workflows.

Vassilis Koutkias
Principal Researcher, Institute of  
Applied Biosciences, Centre for  
Research & Technology Hellas, Greece

 vkoutkias@certh.gr
 @vkoutkias

Pantelis Natsiavas 
Research Engineer, Institute of Applied 
Biosciences, Centre for Research & 
Technology Hellas, Greece

Richard D Boyce 
Associate Professor, Department of Bio-
medical Informatics, School of Medicine, 
University of Pittsburgh, USA

Marie-Christine Jaulent
Research Director, INSERM, Sorbonne 
Université, France

#OpenPVSignal

P Natsiavas, R D Boyce, M C Jaulent, V 
Koutkias, "OpenPVSignal: Advancing 
Information Search, Sharing and Reuse 
on Pharmacovigilance Signals via FAIR 
Principles and Semantic Web Technolo-
gies", Frontiers in Pharmacology, 2018.

inab-certh.github.io/OpenPVSignal

Watch
 vimeo.com/328047797

READ

MORE:

“It is important to share information 
about signals of adverse drug reactions 
on a global level. OpenPVSignal can 
facilitate this by making signal 
information more easily searchable 
and, thus, more accessible.”
 
Linda Härmark, Head of Innovation and 
Projects, Netherlands Pharmacovigilance 
Centre Lareb, The Netherlands.  

“The new ontology proposed by V. 
Koutkias and his colleagues is a major 
advance for our practice. The FAIR 
principles are perfectly in resonance 
with our deontology, such as 
traceability and quality standards. The 
interconnection of heterogeneous data 
is a major advance, as is the semantic 
enrichment, because of the complexity 
of the terminologies and thesauri 
available. The accessibility and 
interoperability ensure that all 
pharmacovigilance teams worldwide 
could use it. And the added value of 
interlinking and reasoning as 
demonstrated in the article opens huge 
perspectives for us. We can’t wait for 
the next steps of the OpenPVSignal.”
 
Agnès Lillo-Le Louët, Head, Centre Régio-
nal de Pharmacovigilance, Hôpital Européen 
Georges-Pompidou, AP-HP, Paris, France.

“The approach described in the article 
is a very appealing one. Publishing 
signal information in a standardised 
format, as suggested, would make it 
possible to automatically request and 
assemble information from all available 
sources globally without the need to 
pool all this information in one place. 
The information should be retrieved 
and at hand – when and where it is 
needed.”
 
Magnus Wallberg, Technology Evange-
list, Uppsala Monitoring Centre, Uppsala, 
Sweden. 

What experts say 
about OpenPVSignal
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ALTHOUGH MEDICAL AND PHARMACY 
students may recognise the 
importance of adverse drug reaction 
reporting and express their 

intention to report ADRs, they may be 
insufficiently prepared to do so, or lack the 
requisite pharmacovigilance competencies. 

Currently there is no international 
standard for pharmacovigilance education at 
universities and, in many countries, 
pharmacovigilance education is not 
embedded in the curriculum. This hampers 
optimal patient care and the safe use of 
drugs. As WHO and others have recognised, 
more education is needed for future 
healthcare professionals to build competence 
in both handling ADRs in clinical practice 
and reporting them during their 
undergraduate studies. 

Over the past two years, two expert 
meetings were held on behalf of WHO, by 
the Netherlands Pharmacovigilance Centre 

Patient safety and pharmacovigilance are increasingly being recognised 
as important topics in educational frameworks worldwide. 

Lareb – the WHO Collaborating Centre for 
Pharmacovigilance in Education and Patient 
Reporting. Representatives from both 
pharmaco vigilance centres and academia 
participated.

One outcome of the first meeting was a 
draft framework of the WHO core 
curriculum for university teaching, 
including the five key aspects of 
pharmacovigilance with a focus on clinical 
practice. These are: the importance of 
pharmacovigilance in pharmacotherapy and 
preventing, recognising, managing, and 
reporting adverse drug reactions. The 
proposed content of the undergraduate core 
curriculum was approved by the 14th WHO 
Advisory Committee on Safety of Medicinal 
Products (ACSoMP) Meeting at the WHO. 

In the second meeting, participants 
discussed how these five key aspects could 
best be introduced at universities. Because 
there is generally lack of extra time in 

PUTTING PHARMACOVIGILANCE  
ON THE CURRICULUM

Education

medical and pharmacy studies to 
implement a new curriculum, it was 
proposed to integrate aspects of 
pharmacovigilance in existing courses.  
In this way, students learn about medicines 
safety in several contexts. To make this 
work, a “teach-the-teacher” course has  
also been developed. 

The materials were piloted in the 
Netherlands, where 23 teachers from 
medical and pharmacy schools of seven 
different universities participated in a five-
hour teach-the-teacher course. During the 
course, teachers discussed what aspects of 
pharmacovigilance and ADR education 
could be implemented or improved in their 
own curricula and prepared action plans. 
The instructors also demonstrated practical 
examples of assignments and exercises that 
could be used. All participants agreed on 
the need for improvement of 
pharmacovigilance education at their 

Ph
ot

o:
 iS

to
ck



ISSUE 80 / UPPSALA REPORTS    23      

schools and were enthusiastic about 
practical assignments on monitoring 
ADRs and reporting them during 
internships.

LAREB WILL CONTINUE working to 
advance pharmacovigilance education for 
students. Currently, the researchers are 
planning a pilot study of the teach-the-
teacher course in other countries. This 
pilot should give insight into success 
factors and points of concern for 
implementing medicines safety education 
in existing curricula and courses. A web 
portal is also being developed to present 
and share teaching materials and 
supporting materials will be available as 
part of the WHO PV Toolkit.

Hussain Al Ramimmy, Director of 
Pharmacovigilance and Drug 
Information in the Oman Ministry of 
Health, and one of the authors of the 
paper published about this project, says 
there is much to be gained from ADR 
“harmonisation at regional global levels,” 
and he encourages others to take part in 
developing the curriculum by “involving 
teachers and institutions in research 
related to pharmacovigilance”.

Anyone who wants to share educational 
materials is encouraged to contact 
whocc@lareb.nl. The aim of this project 
is that university teachers will be 
sufficiently equipped to teach their 
students about pharmacovigilance and 
ADRs. To that end, this work can also 
help pharmacovigilance centres support 
university teachers in their countries. 

Leàn Rolfes
Netherlands Pharmacovigilance Centre 
Lareb, The Netherlands; Groningen 
Research Institute of Pharmacy, The 
Netherlands

 l.rolfes@lareb.nl

R van Eekeren, L Rolfes, A S Koster, L 
Magro, G Parthasarathi, H Al Ramimmy, 
T Schutte, D Tanaka, E van Puijenbroek, 
L Härmark, "What Future Healthcare 
Professionals Need to Know About 
Pharmacovigilance: Introduction of the 
WHO PV Core Curriculum for University 
Teaching with Focus on Clinical 
Aspects", Drug Safety, 2018.

www.pv-education.org 
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Education

UMC’s signal detection and statistical reasoning course modules are now available with English 
and Spanish subtitles.

UMC’S PORTFOLIO of online training 
courses has recently been expanded with 
the addition of a new module, Statistical 
reasoning and algorithms in pharmaco-
vigilance.

Joining the existing courses 
Introduction to WHODrug and Signal 
detection and causality assessment, this new 
one-hour module teaches the value of 
statistical reasoning and algorithms in 
pharmacovigilance. In particular, the 
module explains the concept of 
disproportionality analysis and shows 
how to compute different measures of 
disproportionality.

In addition to the new content, UMC’s 
online pharmacovigilance training now 
also features improved language support 
for better accessibility.

“All modules of Signal detection and 
causality assessment and our new Statistical 
reasoning and algorithms in pharmaco-

New stats module and better 
language support feature in 
UMC online course offering

READ

MORE:

Gerard Ross
Communications Officer & Editor, UMC

 gerard.ross@who-umc.org
 @FinePrimate

www.who-umc.org/education-training 
/online-courses/  

vigilance module can now be viewed with 
either English or Spanish subtitles,” said 
Johanna Stenlund, project leader of the 
UMC distance learning programme at 
UMC.

“Boosting language support is a 
priority for us and we will soon be able to 
offer a basic pharmacovigilance course in 
spoken Spanish as well.”

UMC’s online training courses are 
open and free of charge to anyone who 
wants to learn about pharmacovigilance.
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All aboard the IoT train
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Tech

T HERE ARE ALREADY about 3.7 
million connected devices and over 
165,000 health and wellness apps 
that continuously monitor our 

health, creating vast volumes of health-
related data. It is estimated that by 2021 the 
Internet of Things (IoT) healthcare market 
will be worth $136.8 billion, according to 
Allied Market Research. IoT technology is 
expected to lower healthcare costs by real-
time monitoring of health parameters, 
resulting in early disease detection and 
medical intervention. The IoT systems being 
established to improve healthcare can also 
be adopted in pharmacovigilance to address 
current challenges to the safe and effective 
use of medicinal products. Continuous 
availability of patient data through 
wearables, mobile apps, or physiological 
monitors can mitigate the under-reporting 
of adverse events. More accurate risk 
assessment can be made as data becomes 
available from a higher proportion of the 
population. Complementary health data 
sources, including real world evidence, 
medication errors, and electronic health 
records, can be combined to build a broader 
picture for understanding safety events.

Integration of IoT technologies in 
pharmacovigilance can be achieved through 
a systematic adoption of available health 
data sources and technologies.

A NETWORK OF DATA SOURCES is crucial, 
and there have been significant 
developments in using IoT in medicine in 
the past decade. The last few years have seen 
an exponential increase in the capacity and 
capability of new IoT-related health 
technologies in creating “smart hospitals”. 
Recent developments include motion 
trackers, vital sign monitors, sensor-enabled 
monitoring devices, and medical robots that 
communicate using medical literature. In 
2017, the US Food and Drug 
Administration approved the first drug with 
a digital ingestion tracking system that alerts 
doctors when the medication has been 
taken. Sensor-enabled medicinal products 
can also be effective in capturing signs and 
symptoms related to drug-induced adverse 
events.

From smart watches to self-driving cars, our world is increasingly connected. As the 
Internet of Things transforms healthcare, the beneficial effects on pharmacovigilance 
are starting to become clearer.

INTELLIGENT DATA EXCHANGE helps make 
sense of the abundant data. The IoT is an 
amalgamation of technologies such as 
sensors, self-learning and self-repairing 
networks, and problem-solving machine 
learning algorithms. These technologies can 
be applied to detect and prevent safety 
events due to product quality issues, 
medication errors, and adverse drug 
reactions. A paper by Vermeer et al has 
underlined the need for improving the 
traceability of biopharmaceuticals in the US 
FDA Adverse Event Reporting System and 
the EU’s EudraVigilance database. IoT 
systems could be a solution. For example, 
microchips and sensors can be embedded 
into blister packs, so that the medicinal 
product a patient is taking can be identified 
accurately. Information sharing among 
devices can also decrease the manual effort 
in adverse event reporting. A study by 
Linder et al demonstrated how electronic 
health record-based reporting of adverse 
events has the potential to greatly increase 
the number and quality of spontaneous 
reports submitted to the US FDA.

ADVANCED ANALYTIC METHODS need to be 
developed and incorporated. A report from 
consulting company EMC and research firm 
IDC estimates that by 2020, connected 
devices will generate 2,314 exabytes of 
healthcare data at an annual growth rate of 
48%. About 80% of this data would be 
unstructured, comprising images, X-rays, 
MRI scans, electrocardiograms, 
electroencephalograms, and free-text notes. 
The data may have to be linked to existing 
databases, such as adverse drug reaction 
reporting systems. New technologies such as 
artificial intelligence, machine learning, and 
deep learning will be required to read, 
process and analyse these data sets to 
decipher hidden medical information and 
derive meaningful insights. There are some 
developments underway in this area. For 
instance, PET scans have been used to train 
a machine learning algorithm to predict if 
at-risk patients will progress to dementia 
within two years. The results were highly 
accurate when compared to existing 
algorithms using other biomarkers, 

according to an article published in the 
Neurobiology of Aging. 

So, what will be the impact on current 
pharmacovigilance processes? When IoT 
technologies are fully integrated, 
pharmacovigilance departments will not 
merely exist as a cost centre to meet 
regulatory obligations. The focus will switch 
from collecting and collating data to 
preventing drug-related adverse events. 
There will be a seamless flow of information 
from patient to healthcare providers and 
health authorities. Devices with embedded 
sensors will transmit real-time health data to 
healthcare providers, who can take 
preventive action for an imminent drug-
induced adverse event. The data can 
simultaneously be transmitted to health 
authorities, who can apply real-time 
advanced analytics to allow early detection 
of signals. The real purpose of 
pharmacovigilance – ensuring the safe and 
effective use of medicinal products – can 
therefore be accomplished.

Aman Wasan
Vice President,  
Global Pharmacovigilance &  
Global Client Partners, ArisGlobal 

Maithili Dokuparti
Senior Manager, Global  
Pharmacovigilance, ArisGlobal

 Maithili.Dokuparti@arisglobal.com

J A Linder et al, "Secondary Use of 
Electronic Health Record Data: Spon-
taneous Triggered Adverse Drug Event 
Reporting", Pharmacoepidemiology & 
Drug Safety, 2010.

N S Vermeer et al, "Traceability of 
Biopharmaceuticals in Spontaneous 
Reporting Systems: A Cross-Sectio-
nal Study in the FDA Adverse Event 
Reporting System (FAERS) and EudraVi-
gilance Databases", Drug Safety, 2013.

L Yu et al, "Smart Hospital Based on 
Internet of Things", Journal of Networks, 
2012.
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https://www.ncbi.nlm.nih.gov/pubmed/21155192
https://www.ncbi.nlm.nih.gov/pubmed/23771794
https://www.semanticscholar.org/paper/Smart-Hospital-based-on-Internet-of-Things-Yu-Lu/9ee56096afa6ca1c28fac41ce3577ada09b6a2a3
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Research

CURRENT SIGNAL DETECTION methods in 
pharmacovigilance often use statistics to 
highlight potential safety issues, followed by 
manual review of case reports. Statistical 
screening methods usually focus on the drug 
and the adverse event, and the patient is not 
considered until the manual case review 
step, when the problem is examined in detail 
and potential risk factors are identified. 
However, in a signal detection effort in 2017, 
our UMC Research team decided to focus 
on the patient in the first step. We first 
screened VigiBase, the WHO global 
database of individual case safety reports, 
for safety issues in specific groups of 
patients: people of a certain age, gender, or 
body mass index; affected by a given disease; 
or from a specific geographical area.

With this approach, we were able to 
pinpoint drug–adverse event combinations 
that appeared more often than expected in 

The risk factor screening

PRECISION MEDICINE has garnered 
increasing attention from the 
scientific community in recent 
years. The term most often refers to 

approaches where genetic information is 
used to predict which patients will respond 
better to a given medicine. But individual 
risk factors, including genetic ones, can also 
be used to predict which patients will most 
likely experience an adverse drug reaction.

Our Research team at Uppsala 
Monitoring Centre has recently embraced 
this approach in its signal detection efforts. 
Our first attempt was performed in 2014, 
when we screened VigiBase, the WHO 
global database of individual case safety 
reports, for signals of adverse drug reactions 
in children. Another screening in 2017 
aimed for the first time at identifying groups 
of patients at higher risk for certain adverse 
drug reactions. 

The results are promising so far, 
suggesting we could soon be ushering in a 
new era of “precision pharmacovigilance”.

specific groups of patients, but that would 
have gone unnoticed in the entire 
population. For example, aseptic meningitis 
(an inflammation of the central nervous 
system) was reported more frequently in 
men taking the antibiotic amoxicillin, than 
in women (see publications list, page 27). 
Routine statistical screening of the entire 
database would not have high lighted this 
local pattern, but focusing on subsets of data 
did. Potential risk factors highlighted ahead 
of the manual review were then useful in 
directing subsequent investigations. 

Altogether, our screening flagged seven 
additional safety issues and related risk 
factors. We have communicated all of these 
to national pharmacovigilance centres in the 
WHO Programme for International Drug 
Monitoring, and they will be available to the 
public over time via the WHO 
Pharmaceuticals Newsletter.

Towards precision pharmacovigilance

Rebecca Chandler
Medical Doctor, UMC
rebecca.chandler@who-umc.org
@RebeccaChandle1

Lovisa Sandberg
Research Pharmacist, UMC
lovisa.sandberg@who-umc.org

Read about the signals

WHO Pharmaceuticals Newsletter, 6, 2018:
•  "Aflibercept and deep vein thrombosis/ 

pulmonary embolism" (p.12)
•  "Ceftriaxone and hepatitis in patients 75 and 

older" (p.24)

WHO Pharmaceuticals Newsletter, 1, 2019:
•  "Omalizumab and anaphylactic shock in 

females" (p.19)
•  "Levofloxacin and myoclonus in the elderly 

over 75 years" (p.12)
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https://apps.who.int/iris/handle/10665/277447
https://www.who.int/medicines/publications/PharmaNewsletter1-19/en/
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R E Chandler, "Increased Risk for Aseptic 
Meningitis After Amoxicillin or Amoxi-
cillin-Clavulanic Acid in Males: A Signal 
Revealed by Subset Disproportionality 
Analysis Within a Global Database of Sus-
pected Adverse Drug Reactions", Pharma-
coepidemiology and Drug Safety, 2018.

J Sultana et al, "Workshop on the Italian 
Pharmacovigilance System in the Internatio-
nal Context: Critical Issues and Perspecti-
ves", Drug Safety, 2018.

O Caster, "Benefit-Risk Assessment in Phar-
macovigilance", Evidence-Based Pharma-
covigilance. Methods in Pharmacology and 
Toxicology, 2018.

J Boer et al, "Desloratadine and Depres-
sion, a Drug Safety Signal Based on 
Worldwide Spontaneous Reporting of Side 
Effects", Upsala Journal of Medical Scien-
ces, 2018.

K Star and I Choonara, "Studying the Evol-
ving Knowledge of Adverse Drug Reactions 
in Order to Facilitate the Rational Use of 
Medicines in Paediatric Patients", Health-
care, 2019.

K Star et al, "Paediatric Safety Signals 
Identified in VigiBase: Methods and Results 
from Uppsala Monitoring Centre", Pharma-
coepidemiology and Drug Safety, 2019.

CHILDREN DO NOT receive the same medicines as 
adults for several reasons, one being that they have 
a different disease profile. For example, epilepsy is 
more common among children, while cardio-
vascular disorders are less common. It’s also 
notable that many medicines used for children have 
been studied in small numbers of patients. There-
fore, many paediatric adverse drug reactions are 
not detected before widespread use of a medicine. 

Less common and age-specific adverse drug 
reactions, therefore, are only detected by clinicians 
reporting to national pharmacovigilance schemes 
or as published case reports or case series. By 
identifying adverse drug reactions more quickly, 
and better informing clinicians and regulators 
about the medicines, one can improve rational 
prescribing and reduce drug toxicity issues. The 
aim is not to stop medicines being used, but to use 
them more carefully, such as by avoiding use of 
specific medicines in certain age groups or in 
certain conditions.

A good example of the process in action was the 
focused screening of paediatric case reports in 
VigiBase that I was invited to participate in with 
UMC staff and other experts. This type of activity 
is often called a “sprint”, but perhaps marathon is a 
better term as the intensive process lasted several 
days. It involved meeting and discussing drug safety 
with a wide variety of professionals. As a clinician, I 
found it illuminating to see mathe maticians play 
such an important role in drug safety. In the sprint, 
we detected several possible signals regarding 
levetiracetam and impaired renal function, one of 
which has now been published (see publications list, 
this page). 

These types of collaborative efforts can be highly 
productive and, hopefully, the few days we spent in 
Uppsala will lead to improved drug safety for 
children. There is still a long way to go to improve 
rational prescribing in children, but I believe by 
working together like this we can help drive safer, 
more selective use of paediatric medicines.

Imti Choonara
Emeritus Professor in Child Health,
University of Nottingham, UK
imti.choonara@nottingham.ac.uk

Read more
I Choonara, K Star, "Levetiracetam  
and impaired renal function",  
WHO Pharmaceuticals  
Newsletter, 2016.

Recent UMC publications 

The paediatric screening 
– a clinician’s perspective

The "Who's at risk?" poster was presented at the 18th Annual Meeting of the 
International Society of Pharmacovigilance.
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who is at risk.Final.print.pdf   1   2018-11-05   14:22

View all  UMC posters here: 
bit.ly/umc-posters

http://bit.ly/umc-posters
https://www.who.int/medicines/publications/PharmaNewsletter2_16.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30556617
https://www.ncbi.nlm.nih.gov/pubmed/30565019
https://link.springer.com/protocol/10.1007/978-1-4939-8818-1_13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6198223/
https://www.ncbi.nlm.nih.gov/pubmed/30987039
https://onlinelibrary.wiley.com/doi/full/10.1002/pds.4734
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UMC’s director Marie Lindquist with CAPS researchers, Rani Lill Anjum and Elena Rocca.

Representatives of the Brazilian pharmacovigilance centre ANVISA visited UMC recently 
to learn more about VigiFlow and to explain the network of sentinel hospitals they have 
set up across Brazil to collect medicines safety data. From left to right: Marcelo Vogler, 
Fernanda Rebelo, Heloísa Conesa (UMC), Karla Ferreira, Fernanda Simioni Gasparotto, 
and Larissa Amaral.

In January, Dr 
Christine Stabell 
Benn visited UMC 
to discuss how 
vaccines can affect 
overall health 
in unexpected 
ways. Find out 
more about 
her fascinating 
research here:  
youtu.be/_
d8PNlXHJ48.

One of the key dictums of science is that 
correlation is not causation. But in 
pharmacovigilance, understanding what 
does constitute causation can have literally 
life-or-death consequences.

Now, in a new effort to improve that 
understanding, UMC has entered a 
collaboration with Centre for Applied 
Philosophy of Science at the Norwegian 
University of Life Sciences (NMBU CAPS). 
The project, CauseHealth 

New collaboration to 
shed light on causation 
in pharmacovigilance

Pharmacovigilance, will investigate 
causation, evidence, and complexity in 
medicines safety.

Led by CAPS researchers Rani Lill 
Anjum and Elena Rocca, along with UMC’s 
director Marie Lindquist, former director 
Ralph Edwards and other UMC researchers, 
CauseHealth Pharmacovigilance is 
developing a new approach to patient safety 
based on the concept of “dispositionalism”, 
which takes into account the complex and 
dynamic relationships which make up the 
world.

“Each of us has a unique set of 
dispositions, which affect the way we react 
to medicines. The challenge is not only to 

look at what happens at the population level, 
but to identify the critical factors that 
determine when and how a medicine can be 
used safely by a particular individual,” said 
Lindquist.

“Pharmacovigilance is a perfect case of 
causal evidencing when statistical knowledge 
is limited. This makes it an interesting 
starting point for looking into how 
individual dispositions contribute to tease 
out previously hidden dispositions of the 
drug,” said Dr Anjum.

READ

MORE:
causehealthpharmacovigilance. 
wordpress.com
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https://causehealthpharmacovigilance.wordpress.com
http://youtu.be/_d8PNlXHJ48
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Join the conversation on social media!

In briefIn brief

www.isop2019bogota.org

42nd Annual Meeting of 
Representatives of National 
Pharmacovigilance Centres
WHO Programme for International Drug Monitoring

http://bit.ly/NCmeeting2019

Bogotá, Colombia
28 Oct – 1 Nov 2019

Don’t miss an issue 

– subscribe online

Uppsala Reports is also 
published digitally.

Subscribe online today to get 
your copy as soon as it’s released.

http://bit.ly/Uppsala-Reports

Got a story to tell?
Don’t keep your pharmacovigilance tale to  

yourself. We’re always looking for great new  
content for Uppsala Reports. Country updates,  

technology and tools, exciting new  research  
– get in touch today to discuss your article idea.

globalcomms@who-umc.org

https://twitter.com/UMCGlobalSafety
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Editorial

THE INTERNATIONAL CONSORTIUM  
of Investigative Journalists (ICIJ) 
started releasing the Implant Files  
in late 2018. Their collection of 

investigative articles, researched by over  
250 journalists worldwide, digs deep into 
the regulation of medical devices. Numerous 
examples of patient harm from across the 
globe paint a bleak picture of insufficient 
testing and regulation of medical devices, 
and of regulatory processes that are less than 
transparent and lend themselves to conflicts 
of interest. The category of devices includes 
anything that is placed inside the human 
body: breast implants, vaginal mesh, 
pacemakers, artificial hips, stents, heart 
valves, contraceptive devices, and so on.

Data from the US suggest that, in the  
last decade, around 80,000 deaths and 1.7 
million injuries were possibly attributable to 
devices; in the European Union, with ‘light-
touch’ regulation, there has been a steep rise 
in incident reports in recent years. The ICIJ 
summarises its findings as follows: “Patients 
around the world have become unwitting 
test subjects for new medical technology. 
Often following the trusted advice of their 
doctors, they have been injured, maimed 
and killed by poorly-tested implants.”

AT UPPSALA MONITORING CENTRE, we be- 
lieve that transparency in all matters relating 
to the safety of medicines and devices is an 
essential element of ethical regulatory prac-
tice. Health professionals, patients and soci-
ety at large have a right to full information 
about all matters that affect their health.

Recent investigations into 
faulty medical device regula-
tion have highlighted the need 
to broaden the scope of phar-
macovigilance, to include more 
than just medications.

MEDICAL DEVICES:  
URGENT NEED FOR REFORM

In their 2016 article “Pharmacovigilance 
is …vigilance”, Ralph Edwards and Rachida 
Soulaymani Bencheikh argue that medical 
devices are the proper concern of 
pharmacovigilance as much as medications; 
that the growing focus on individual patient 
welfare, alongside epidemiological perspec-
tives, demands the adaptation of traditional 
methods and the development of new 
expertise. Many countries in the world rely 
on approvals in the US or Europe and have 
no local system for reporting device failures.

The ICIJ report makes it clear that the 
same stringent regulatory principles for 
medicines should also apply to medical 
devices and that there is an urgent need for 
reform.

Uppsala Monitoring Centre

Implant Files
www.icij.org/investigations/implant-files
I R Edwards, R S Bencheikh, "Pharmaco- 
vigilance is... Vigilance", Drug 
Safety, 2016. 
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IN MEMORIAM

DAVID WAS A REMARKABLE, modest per-
son and wonderful as a friend. His sci-
entific achievements in mathematics and 
statistics are numerous and are well recor-
ded at the James Lind Library, but he was 
also a traveller, a raconteur, kind, and yet 
determined. He had a profound interest 
in people and their welfare and happiness, 
certainly not as an amorphous statistical 
group. He was the originator of the con-
cept of pharmacovigilance. His pivotal 
1965 paper about his original far-reaching 
thoughts after the thalidomide tragedy 
was entitled “The design and logic of a 
monitor of drug use”. There, he wrote: 
“The aim must be to create conditions 
under which hitherto unsuspected associ-
ations between a drug and a reaction in a 
patient are recognized as early as possible. 
To this end, emphasis should be placed on 
the recording of events, untoward happe-
nings to patients, rather than on adverse 
reactions. […] Even the simplest type of 
recording, in which events are recorded 
but very few attendant circumstances, 
could have drawn attention to the rapid 
increase of phocomelia in West Germany 
[…]. A system of control charts could be 
used to follow trends. If recording is more 
full, great opportunities arise for […] early 
detection of important associations.”

So David Finney was the first to see the 
potential of patient monitoring for adverse 
events. Note that he was mainly concerned 
with what the patients experienced as an 
outcome of their treatment, rather than 
just considering the effects of the drugs. 

Professor David J Finney (1917–2018)

The founder of pharmacovigilance

David Finney’s brainchild has become a 
reality through the WHO Programme for 
International Drug Monitoring and Upp-
sala Monitoring Centre. Moreover, at least 
a vision of his ideas is held in almost every 
nation in the world: to consider the outco-
mes of the treatments we use in medicine, 
and to find out whether medicines work 
well in real-life medical practice in very 
different contexts. Whilst David noted 
that a systematic approach was necessary 
and that it would be costly overall, he also 
pointed out the potential long-term savings.

THE WHOLE WORLD, therefore, has bene-
fitted greatly from this one person. More 
of his relevant thoughts in the broad area 
of patient outcomes and individual patient 
monitoring are collected in the UMC book  
“Writings on Pharmacovigilance”. The 
depth of David’s concern about science as 
well as people was expressed in his writings 
about the misuses and misunder-standings 
of statistics. One of his papers on statistics 
was entitled “A necessity for living or a 
source of nonsense”. Nor was David short 
on delightfully quiet and iro-nic humour. In 
his paper “Support and illumination” he 
commences with a joke: “Too many people 
use statistics as a drun-ken man uses a 
lamppost – for support rather than 
illumination!”, and then he proceeds to 
discuss the confusions in ter-minology in 
the jargon terms of statistics and the same 
words in common English use, such as 
‘chance’, risk’, ‘probability’ and ‘not 
significant’.

I have enjoyed several opportunities 
to chat with David over the years and to 
see him in action too, but one of the most 
poignant was at an International Society 
of Pharmacoepidemiology meeting in 
Edinburgh, where he was the first Profes-
sor of Statistical Sciences. He was sitting 
alone in a corridor where conference 
delegates were hurrying to their coffee 
between sessions: nobody talked to, or 
even recognised him. He simply sat still 
and gazed out of the window, apparently 
deep in thought. When I spoke, he said, 
“Oh hallo” as though I saw him every 
day. I asked him if he had been in the 
meeting, and he said he thought he might 
not understand it. It didn’t take much to 
persuade him to sit in on a session, nor did 
it take long before he corrected a presenter 
who reported a 119% increase in x, poin-
ting out gently but firmly that “per cent 
means ‘out of a hundred’.”

I shall not forget David, and I am also 
pleased that we had him with us for more 
than 100 years. His family must be very 
proud of him and we hope that the know-
ledge of his importance to so many might 
offer a little comfort to them.

Ralph Edwards

On 18 November 2009, Professor David J Finney was 
interviewed by Jan P Vandenbroucke on behalf of the UK’s 
Royal Statistical Society, of which he was past president, 
and for the James Lind Library. There you can find more 
about this great man’s life.
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13–24 May 2019
21st International Pharmacovigilance 
Training Course
Uppsala Monitoring Centre
Uppsala, Sweden
www.who-umc.org

 @UMCGlobalSafety

3–4 June 2019
Drug Safety from All Angles: Minimize 
risks, improve communication
Israeli Chapter of ISoP
Herzliya, Israel
www.isopisrael2019.org 

 @isopisrael

5–6 June 2019 
Pharmacovigilance Strategies 
Workshop: Navigating the changing 
PV landscape in your daily work
DIA
London, UK
www.diaglobal.org

 @DrugInfoAssn

5–7 June 2019
Medical Aspects of Adverse Drug  
Reactions
Drug Safety Research Unit
Fareham, UK 
www.dsru.org
@DSRUDrugSafety

11–13 June 2019
10th Biennial Conference on Signal 
Detection and Signal Management  
in Pharmacovigilance
Drug Safety Research Unit
London, UK
www.dsru.org
@DSRUDrugSafety

12–14 June 2019
Congrès de la SFPT 2019
La Société Française de Pharmacologie et de 
Thérapeutique 
Lyon, France
www.congres-sfpt.fr

Pharmacovigilance meetings
23–27 June 2019 
DIA 2019 Global Annual Meeting 
DIA
San Diego, USA
www.diaglobal.org 
@DrugInfoAssn

24–26 June 2019
Pharmacovigilance: Understanding 
PhV today
Management Forum
London, UK 
management-forum.co.uk

29 June–2 July 2019
14th Congress of the European  
Association for Clinical Pharmacology 
and Therapeutics (EACPT2019)
European Association for Clinical Pharmacology 
and Therapeutics
Stockholm, Sweden
www.eacpt2019.org

4–5 July 2019
12th International Conference and  
Exhibition on Pharmacovigilance  
& Drug Safety
Pharmacolvigilance & Drug Safety Conference 
Series
Valencia, Spain
pharmacovigilance.pharmaceuticalconferen-
ces.com

8–12 & 15–19 July 2019
Utrecht Summer School:  
Pharmacoepidemiology and Drug 
Safety; Pharmaceutical Policy Analysis
Utrecht University
Utrecht, The Netherlands
www.utrechtsummerschool.nl

24–28 August 2019
35th International Conference on  
Pharmacoepidemiology & Therapeutic 
Risk Management
International Society for Pharmacoepidemiology
Philadelphia, USA
www.pharmacoepi.org

Uppsala Monitoring Centre (UMC) is an independent non-profit foundation and centre for international service and scientific 
research. Our vision is a world where all patients and health professionals make wise therapeutic decisions in their use of  
medicines. Our mission is to support and promote patient safety through effective global pharmacovigilance practise.

20–21 September 2019
7th ISoP-UMC Training:  
Pharmacovigilance systems in China: 
Moving to the next step
International Society of Pharmacovigilance
Shenzhen, China
isoponline.org
@ISoPonline

11–13 October 2019
12th Asian Conference on  
Pharmacoepidemiology
International Society for Pharmacoepidemiology
Kyoto, Japan 
www.jtbw-mice.com/acpe2019

26–29 October 2019
19th ISoP Annual Meeting: New  
opportunities for new generations
International Society of Pharmacovigilance
Bogotá, Colombia
www.isop2019bogota.org
@ISoPonline
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Psst! Follow us  
on social media for  
news and updates.

www.linkedin.com/company/ 
Uppsala-Monitoring-Centre

www.twitter.com/ 
UMCGlobalSafety

www.facebook.com/ 
UppsalaMonitoringCentre

www.youtube.com/c/ 
UppsalaMonitoringCentre

http://management-forum.co.uk
http://pharmacovigilance.pharmaceuticalconferences.com
http://isoponline.org
www.twitter.com/UMCGlobalSafety
https://www.linkedin.com/company/uppsala-monitoring-centre/
https://www.youtube.com/c/UppsalaMonitoringCentre
https://www.facebook.com/UppsalaMonitoringCentre



