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Prescribing means treading the fine 
line between efficacy and tolerability, 

whether it is aspirin’s association with 
gastrointestinal bleeding and Reye’s 
syndrome, warfarin’s notoriously narrow 
therapeutic window or a new medicine 
with a unique, poorly characterised 
mode of action. Unfortunately, how-
ever, prescribers often have an incom-
plete picture of adverse drug reactions 
(ADRs), even with well-established med-
icines. “We are plagued by having to 
make prescribing decisions, and choose 
drugs based on an incomplete picture 
of the benefit/harm profile,” remarks 
Yoon Loke, professor of medicine and 
pharmacology at the University of East 
Anglia.
 Most phase 3 studies, for instance, 
enrol a selected group of patients, typi-
cally with fewer co-morbidities, on fewer 
concomitant medications, and less ill 
than many of those managed in routine 

clinical practice. In addition, phase 3 
studies often enrol inadequate numbers 
of patients to detect rare ADRs. 
 In the UK, for example, the annual 
number of cases of Reye’s syndrome – a 
serious, often fatal swelling of the liver 
and brain – declined from 81 in 1983–
84 to five in 1996–97.1 The decline 
followed advice from the Committee 
on Safety of Medicines – the precursor 
of the Medicines and Healthcare prod-
ucts Regulatory Agency (MHRA) – to 
not prescribe aspirin to children. “The 
advice vir tually eliminated cases of 
Reye’s syndrome,” notes Mitul Jadeja, 
special projects manager, Vigilance and 
Intelligence Research Group, Vigilance 
and Risk Management of Medicines 
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division of the MHRA. Detecting the 
increased risk of Reye’s syndrome in 
children taking aspirin would be imprac-
tical in a clinical study – the insight 
came from spontaneous reports to reg-
ulatory authorities, including the MHRA’s 
Yellow Card Scheme. Nevertheless, the 
scheme has faced criticism, most nota-
bly highlighting the pervasive under- 
reporting.
 In addition, prescribers face a lag 
between the first hints of a side-effect 
in the clinic and the MHRA’s ability to 
separate the ADR from the background 
noise. In the meantime, prescribers 
rely on peer-reviewed papers to guide 
prescribing. However, new research sug-
gests that about two-thirds of the ADR 
data seems to be missing from pub-
lished papers. Moreover, the number 
and range of ADRs appears consistently 
higher in the unpublished than the pub-
lished version of the same study.2 So, 
when it comes to tolerability, are clini-
cians prescribing in the dark?

The Yellow Card Scheme
The thalidomide tragedy ushered in a raft 
of regulations worldwide to improve the 
safety of medicines and to detect emerg-
ing problems. In the UK, for instance, 
the MHRA runs the Yellow Card Scheme. 
“The Yellow Card Scheme is an early 
warning system to help identify important 
safety issues with medicines and other 
healthcare products to ensure they are 
acceptably safe for patients,” says Mr 
Jadeja. 
 Launched in 1964, the Yellow Card 
database now includes more than 
800,000 suspected ADRs. During 
2015, the MHRA received near ly 
40,000 suspected ADR reports – the 
highest annual figure to date – com-
prising 59% received directly via the 
Yellow Card Scheme (see Figure 1) and 
41% via the pharmaceutical industry 
to the MHRA. “Yellow Card reporting is 
increasing year on year, mainly due to 
recent awareness campaigns and con-
tinuing strategic efforts by the MHRA 
– such as making it easier for GPs and 
pharmacists to report suspected ADRs 
directly through their clinical IT sys-
tems,” says Mr Jadeja. 
 Over the years, this large database 

has helped identify numerous safety con-
cerns. For instance, in April 2014, based 
partly on Yellow Card data, the MHRA 
highlighted the increased risk of tubercu-
losis in patients taking tumour necrosis 
factor (TNF) alpha inhibitors. In response, 
the MHRA advised pretreatment screen-
ing for Mycobacterium tuberculosis and 
close monitoring for the infection during 
treatment. “In another case, a concerned 
hospital pharmacist noticed an increase 
in the number of drug interaction inci-
dents between triamcinolone and ritona-
vir resulting in Cushing’s syndrome,” Mr 
Jadeja adds. “This led to a review and 
the addition of this interaction to product 
information.” 
 Yellow Cards can also help iden-
tify drug-drug and drug-diet interac-
tions. Based on Yellow Card reports, 
the MHRA warned that patients taking 
warfarin should limit or avoid drinking 
cranberry juice and that St John’s wort 
could reduce the efficacy of concurrent 
hormonal contraceptives medicines and 
implants.3 
 Although the Yellow Card Scheme 
began with ADRs, the system now 
encompasses adverse incidents related 
to medical devices, including concerns 
about the performance of diagnostic 
assays and technologies. The Yellow 
Card Scheme also includes counterfeit 
and defective medicines (those that 
are not of an acceptable quality), and 

from May 2016, safety concerns asso-
ciated with e-cigarettes. “The Yellow 
Card Scheme was expanded to also 
collect problems or incidents with med-
ical devices, suspected counterfeits 
and defective medicines in November 
2014,” Mr Jadeja notes. “In the fol-
lowing year, the numbers of reports 
received by MHRA for medical device 
incidents increased by 23% compared 
to the year before. We are now planning 
campaigns to promote reporting of prob-
lems with medical devices.”
 The MHRA works “very closely” with 
other regulators, such as the European 
Medicines Agency (EMA) and the US Food 
and Drug Administration (FDA). “Safety 
signals identified from the Yellow Card 
Scheme are discussed at a European 
level through the Pharmacovigilance 
Risk Assessment Committee, which is 
chaired by the UK, to reach a consensus 
about any regulatory action necessary,” 
Mr Jadeja says. “The MHRA is also an 
active contributor to the WHO network 
of National Pharmacovigilance Centres, 
where we share our experience with our 
global partners.” 
 Based on these deliberations, the 
MHRA decides on any regulatory action, 
which might include: changes in the 
marketing authorisation; restrictions 
in use; reclassification; refinement of 
dose instructions; or introducing spe-
cific warnings in product information. 
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Figure 1. Number of direct Yellow Card reports received by combined reporter qualifications 
in 2011–15. Source: MHRA. Adapted from the Human Medicines Regulations 2012 Advisory 
Bodies Annual Report 2015 data to include patient reporting data 
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In some cases, drugs are pulled from 
the market. “Rimonabant was with-
drawn from the market after evidence 
emerged, partly through the Yellow Card 
Scheme, that the risks of the antiobes-
ity drug outweighed the benefits,” Mr 
Jadeja recounts.

The problem of under-reporting
Nevertheless, the Yellow Card Scheme 
and other spontaneous reporting sys-
tems have long faced criticisms includ-
ing under-reporting, reports of known 
ADRs and falsely attributing causality.4 
As we will see, sophisticated analyses 
help avoid spurious attributions. But 
according to Professor Loke, a world 
exper t on adverse event repor ting, 
“under-reporting remains a big prob-
lem”. Indeed, only about 10% of seri-
ous ADRs and 2 to 4% of nonserious 
reactions are reported to the Yellow 
Card Scheme.5 Yet the UK performs 
better than many other countries. Mr 
Jadeja points out that the UK accounts 
for the second largest proportion of 
reports in the WHO global database, 
after the USA.
 “All spontaneous ADR reporting sys-
tems are associated with under-report-
ing,” Mr Jadeja confirms. “Reporting 
rates are likely to be influenced by the 
seriousness of reactions, their ease of 
recognition, including the extent of use of 
a particular drug, promotion, and public-
ity about a medicine. MHRA’s Yellow Card 
strategic activities aim to strengthen 
reporting of suspected ADRs to the 
Yellow Card Scheme and this is the rea-
son for regular campaigns to raise aware-
ness levels and increase ADR reporting.” 
In November 2016, for example, the 
MHRA ran a social media campaign, as 
part of the Strengthening Collaborations 
to Operate Pharmacovigilance in Europe 
(SCOPE) Joint Action project, to promote 
suspected ADR reporting. “This was 
the first of its kind and initial results 
show the featured animation was seen 
by nearly 70,000 people each day of 
the campaign week in the UK,” says Mr 
Jadeja.
 Healthcare professionals can stay 
up to date with the monthly Drug Safety 
Update (www.gov.uk/drug-safety-update). 
A watch list on the new Yellow Card app 

(see Box 1) allows healthcare profession-
als to sign up to receive news and alerts 
for particular medicines as well as report 
suspected side-effects. Nevertheless, 
Professor Loke calls for improved feed-
back to individuals who report a sus-
pected issue, which may help encourage 
reporting. “Clinicians and patients often 
wonder what happens after they lodge a 
Yellow Card report,” he says. “They may 
feel that things simply disappear into the 
ether.”
 In addition, the MHRA is looking to 
further integrate electronic Yellow Card 
reporting into healthcare profession-
als‘ clinical IT systems. Indeed, NHS 
Digital and the GP Systems of Choice 
programme includes the development of 
integrated Yellow Card reporting as part 
of the mandatory contractual framework 
for GP practice IT systems. “Yellow Cards 
are already included in one GP clinical 
software called SystmOne. We envisage 
that rollout to other GP systems will con-
tribute to a further increase in reporting 
in 2016/17,” adds Mr Jadeja. 

Involving patients
The Yel low Card system records 
adverse events reported by wide range 
of sources, including healthcare pro-
fessionals and the public. Patient ADR 
reporting using Yellow Cards was first 
considered in 1983 following the with-
drawal of the NSAID benoxaprofen. In 
2003, UK patients started reporting 
ADRs using NHS Direct. But relatively 
few patients reported ADRs using the 
new system. 
 So, following a pilot, patient Yellow 
Cards were launched officially in 
September 2005, supported by a nation-
wide campaign through GPs and pharma-
cists (reporting forms are now available 
at www.mhra.gov.uk/yellowcard). An eval-
uation of 407 reports received in the first 
six months suggested that patient reports 
were of a similar quality to those from 
healthcare professionals.6 “An independ-
ent review in 20116 reinforced MHRA’s 
existing view that patient reporting adds 
value to pharmacovigilance activities con-
ducted by medicines regulators to protect 
public health,” Mr Jadeja says.
 By 2015, patients accounted for 
14% of total ADR reports received by 

the MHRA, accounting for over 23% of 
those received directly (see Figure 1) to 
the Yellow Card Scheme. “In 2015, sus-
pected ADR reports received from mem-
bers of the public contributed towards 15 
safety signals being detected, including 
six signals where a member of the pub-
lic’s report directly stimulated regulatory 
action,” Mr Jadeja comments. “For exam-
ple, a patient report led to the product 
information for levonorgestrel being 
updated to include drug-induced hepatitis 
as a possible adverse effect.”
 “Yellow Card coverage is very broad, 
in that it accepts reports for all types 
of drugs, and for any form of suspected 
adverse reaction,” says Professor Loke. 
“This is one of the scheme’s strengths. 
However, the breadth is also a weakness 
because the reports can be nonspecific, 
and lack detail. Hence, it is difficult to 
pick out the genuine signal amid the 
other chatter that arises in the system.” 

Separating signal from noise
The MHRA evaluates reports weekly to 
identify previously unidentified potential 
hazards and new information on recog-
nised side-effects. However, reported 
cases may be true ADRs, coincidental 
events or undiagnosed illnesses. So, the 
MHRA uses a variety of approaches to 
separate potential safety signals from 
other factors, such as age, medical 
history, and underlying or undiagnosed 
illness or infection. 
 One statistical approach – called 
disproportionality – identifies instances 
where an event occurs more frequently 
for a particular drug than might be 
expected based on the background infor-
mation in the database. The MHRA also 
uses rule-based approaches to ensure 
important cases are always reviewed. 
This includes paediatric cases or those 
where a parent has taken the medicine 
and a child had the reaction, fatal cases 
and other particularly serious reactions. 
“Where we identify a potential safety 
issue, we can also look at prescription 
data across the NHS, or usage data 
by, for instance, analysing the Clinical 
Practice Research Datalink,” explains 
Mr Jadeja. “This gives additional infor-
mation about the drug and event in a 
clinical setting.”



Prescriber January 2017  ❚  31prescriber.co.uk

Adverse drug reactions l REPORT  ■

 Professor Locke would like to see 
even greater integration of spontane-
ous reporting and other databases to 
improve regulators’ and researchers’ 
ability to detect ADRs. “An integrated 
system would allow any strong signals 
that emerge to be rapidly evaluated with 
a more detailed study using pharmaco-
epidemiological techniques,” he says. 

Data missing from papers
Detecting potential safety signals using 
spontaneous reports takes time. In 
the meantime, prescribers may not be 
able to rely on peer-reviewed papers: a 
recent analysis found that about two-
thirds of the data about ADRs seems 
to be missing.2 
 Researchers identified 28 stud-
ies that compared data on side-effects 
included in published articles to unpub-
lished data on websites, reports at con-
ferences, from industry-held sources 
and so on. Fewer published documents 
included information about ADRs than 
the corresponding unpublished sources: 
medians of 46% and 95% respectively. 
For example, the published paper could 
lack numerical data or include selected 
– rather than all – the adverse events. 
Based on 11 studies, relying on the 
published document alone would miss 
a median of 64% of adverse events, 
although this ranged from 43% to 100%. 
Relying on the published documents 
would also miss 49% of serious adverse 
events, varying from 2 to 100%.2

 “We don’t have access to the full 
dataset on adverse events,” says 
Professor Loke, one of the study’s 
authors. “This is a particular problem for 
systematic reviews and meta-analyses. 
It casts great doubts on the reliability of 
the results of the meta-analysis if only 
half the dataset were available. Perhaps 
the conclusions and treatment consid-
erations would have been completely 
changed if the missing data had been 
incorporated. We know that most deci-
sion-making bodies, including NICE and 
even local formulary committees, have 
to rely on evidence synthesis as well as 
cost-benefit versus harm evaluations. 
However, the lack of data on adverse 
events makes it very difficult to reach 
a robust decision on the comparative 

safety of the available drugs for that con-
dition.”
 Professor Loke calls for “full trans-
parency” regarding ADR data. “All trial 
results should be made available for pub-
lic scrutiny as well as for evidence syn-
thesis,” he says. “The authorities in the 
USA have taken a big step towards full 
transparency by making adverse events 
reporting mandatory in clinicaltrials.gov, 
and I hope there will be similar progress 
across the world. Until then, prescribers 
will be stuck with making treatment deci-
sions on half the information.”

The twilight zone
Given that there will always be a lag 
before spontaneous reports yield con-
firmed safety signals, there is a pressing 
need to improve transparency and ADR 
reporting in peer-reviewed literature. 
So, while healthcare professionals are 
not prescribing totally in the dark, they 
are arguably working in the twilight. 
“Sometimes we are asked to prescribe 
drugs that are safer, or to use them first-
line,” Professor Loke says. “But we actu-
ally don’t genuinely know whether the 
claims for safety are justifiable, given 
that much of the data is missing from 
public scrutiny.” 
 Nevertheless, more than 50 years 
after its introduction, the Yellow Card 
Scheme continues to offer an early warn-
ing signal for ADRs and other incidents. 
But the scheme needs be more widely 
used by healthcare professionals and 
patients, and fully integrated into the clin-
ical IT infrastructure. “Supported by pro-

fessional codes of practice, the scheme 
is reliant upon healthcare professionals 
being vigilant in identifying and promptly 
reporting suspected adverse drug reac-
tions,” Mr Jadeja points out. “Don’t delay, 
report today.”

References
1. Glasgow J, Middleton B. Reye syndrome – 
Insights on causation and prognosis. Arch Dis 
Childhood 2001;85:351–3.
2. Golder S, et al. Reporting of adverse events 
in published and unpublished studies of 
health care interventions: A systematic review. 
PLoS Med 2016;13:e1002127.
3. Greener M. The hidden problem of herb-drug 
interactions. Prescriber 2016;27(9):22–7.
4. Ralph Edwards I. Spontaneous reporting—
of what? Clinical concerns about drugs. Br J 
Clin Pharmacol 1999;48:138–41.
5. Chaplin S. The Yellow Card scheme – 
Why are GPs under-reporting? Prescriber 
2006;17(15):18–22.
6. Avery A, et al. Evaluation of patient report-
ing of adverse drug reactions to the UK ‘Yellow 
Card Scheme’: literature review, descriptive 
and qualitative analyses, and questionnaire 
surveys. Health Technol Assess 2011;15:234.

Declaration of interests
Mark Greener is a full-time medical 
writer and, as such, regularly provides 
editorial and consultancy services to 
numerous pharmaceutical, biotechnol-
ogy and device companies and their 
agencies. He has no shares or other 
financial interests. 

Mark Greener is a freelance medical 
writer

Box 1. There’s an app for that: the new Yellow Card app

The MHRA recently introduced a Yellow 
Card app, for reporting suspected 
ADRs, designed to save healthcare 
professionals’ time. The app, which 
is free to download from iTunes or the 
Google Play Store, allows users to create 
a ‘watch list’ of official news and alerts 
on specific medications. Users can view 
numbers of Yellow Cards received by the 
MHRA for medicines of interest, receive 
an immediate response from reporting 
ADRs to show that their report has 
been accepted, and review any previous 
submissions from the app. 


