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Preface

Chapter 1
This chapter gives a background to cytotoxic chemotherapy and the associated adverse effects,
and presents essential terms and concepts in adverse drug reaction reporting and their monitoring.

Chapter 2

This chapter presents an overview of the National Cancer Institute Common Terminology
Criteria for Adverse Events, including mapping to MedDRA terminology. The importance of this
scale in grading of oncology adverse events experienced during treatment with cytotoxic
chemotherapy, and the difference between severe and serious is discussed. This chapter also
presents the reasons why a causal analysis must be undertaken to differentiate an adverse drug

reaction from an adverse event; and how a causal analysis is undertaken.

Chapter 3

This chapter presents the findings of a retrospective survey of case notes undertaken at the
Edinburgh Cancer Centre to investigate if a pharmacist-led reporting initiative could result in a
sustained improvement in spontaneous ADR reporting via the Yellow Card scheme. Also
evaluated during this study is the incidence of adverse events and ADRs in the study populations

selected.

Chapter 4

This chapter presents the findings of one-to-one, semi-structured interviews with oncology
healthcare professionals to elicit opinions, knowledge and behaviour on Yellow Card reporting of
adverse drug reactions in oncology. The subsequent use of this information to design a
questionnaire for circulation to the wider oncology community across Scotland is also described;
along with the summary findings on opinions, knowledge and behaviour on Yellow Card

reporting of adverse drug reactions in oncology obtained from this questionnaire.

XVi



Preface (continued)

Chapter 5
This chapter presents the results of a nominal group process to develop standards to classify
serious ADRs experienced during administration of cytotoxic chemotherapy in oncology

for spontaneous reporting via the Yellow Card scheme.

Chapter 6
This chapter presents the summary of key findings from the different studies carried out as part of
this thesis, and recommendations for how to improve standards of pharmacovigilance in

oncology.

Xvii



Abstract

A retrospective survey of case notes was performed to determine if a pharmacist-led adverse
drug reaction (ADR) reporting initiative in oncology could improve Yellow Card reporting.
One-to-one interviews and a questionnaire were utilised to elicit attitudes, behaviour and
knowledge of oncology healthcare professionals (OHPs) to ADR reporting. A nominal group
process was undertaken to develop standards for classification and reporting of serious ADRs
in oncology.

Serious ADRs occurred in 97% and 96% of the patients respectively in 2001 and 2003 but an
increase of only 5 Yellow Card reports occurred. The level of awareness of the Yellow Card
scheme was found to be high but the level of knowledge on what to report was a problem.
The OHPs indicated that they often recognise ADRs but choose not to report as these were
inevitable consequences of therapy, and the very large numbers of ADRs in oncology make
reporting all impossible. The lack of guidance on which oncology ADRs to report was
particularly highlighted as a reason for not reporting.

The nominal group achieved a consensus agreement of “serious” for 329 Lower Level Terms,
not anticipated in oncology, to be considered for Yellow Card reporting. Nine factors were
accepted as prompts for reporting: unknown, unusual or serious ADRs; newly licensed
medicine or a combination regimen; hospitalisation or prolongation of hospitalisation; drug
interactions; drug induced cancers; or suspension of treatment. There was agreement that any
suspected ADRs with a new or older medicine that met the criteria of being serious, unknown

and Grade 3 to 4 in severity level should be reported via the Yellow Card scheme.
OHPs must remain vigilant for unknown ADRs, but agreement of criteria specific to

oncology seems essential to any improvements in Yellow Card reporting in this clinical

speciality.

Xviii



Chapter One

Introduction

In the treatment of oncology patients with cytotoxic chemotherapy it is desirable to have
regimens that exhibit limited toxicity to keep the patients essentially well and able to lead a
normal life. The preferred cytotoxic chemotherapy regimen would be one that guarantees
survival without short-term toxicity or long-term complications, however, such a treatment
does not exist. Therefore, all cytotoxic chemotherapy regimens exact a definable “cost”
against which their benefits must be balanced (1). In the context of the seriousness of the
disease both the clinician and the patient often accept this impact upon patient morbidity as a

normal part of cytotoxic chemotherapy treatment.

In this process the importance of post-marketing spontaneous reporting of adverse effects
which occur is often overlooked. Adverse drug reactions (ADRs) can have a significant
impact upon cytotoxic chemotherapy, delaying treatment, causing admission to hospital and
compromising quality of life. There is little information in the literature specific to oncology
ADR incidence and reporting, with the exception of two studies carried out in a specialist
cancer institute in France. Both studies showed that ADRs related to cytotoxic chemotherapy
resulted in excess costs to the institute (2,3). Only one of the studies looked at whether the
ADRs were reported via a traditional voluntary, spontaneous reporting scheme though. This
study found that 313 ADRs occurred, of which 182 were classified as serious reactions.

However only 15 (8.2%) of these serious reactions were reported (2).

The reasons for under-reporting of oncology ADRs is unknown but anecdotally most
clinicians feel that there is no benefit in reporting adverse drug reactions that are common and
anticipated with cytotoxic chemotherapy (e.g. neutropenia, septicaemia, leucopenia,
thrombocytopenia, anaemia, etc), whether they are serious or not. Hence there is a need to
determine the attitudes of clinicians on this issue and to explore what, if anything can be done
to change attitudes where appropriate. Also there maybe a need for greater clarification of
what ADRs caused by cytotoxic chemotherapy should be reported and how best this might be

applied in clinical practice.



1.1 Cytotoxic chemotherapy Modalities

The three main options available for the treatment of cancer are surgery, radiotherapy or
cytotoxic chemotherapy. In many types of cancer it is a combination of these that is
employed. In some conditions cytotoxic chemotherapy can be curative but in other conditions
patients can be unresponsive to cytotoxic chemotherapy. Traditionally early, localised
disease is treated with surgery or radiotherapy, and cytotoxic chemotherapy (adjuvant or neo-
adjuvant) as required (4). Endocrine therapy (such as oestrogen receptor antagonists,
aromatase inhibitors, gonadorelin analogues, anti-androgens and somatostatin analogues) are
also used adjunctively in certain types of cancers (oestrogen receptor positives breast cancer,
neuroendocrine tumours and prostate cancer). In addition, adjuvant biological therapies,
designed specifically to target particular cellular functions important to the cancer cell for
survival and proliferation (5), have expanded in use since the late 1990s (Human epidermal

growth receptor- 2 monoclonal antibody, tyrosine kinase inhibitors) for certain cancers.

1.1.1 Adjuvant and Neo-adjuvant

When early, localised disease is treated initially with surgery or radiotherapy tumours often
reoccur due to undetectable micro metastasis. As a result cytotoxic chemotherapy is
administered in certain tumour types to reduce the risk of relapse. This is referred to as

adjuvant chemotherapy.

Conversely, when cytotoxic chemotherapy is administered before any other therapy it is

called neo-adjuvant. Neo-adjuvant therapy is used to facilitate tumour shrinkage prior to

surgery.

1.1.2 Mechanism of Action

Cancer cells grow by progressive steady expansion due to uncontrolled cell division, with the
subsequent capability for metastasis and invasion of other organs. It is not surprising then
that the chemotherapeutic agents that have been most successful in treating cancers are anti-
proliferative agents that interfere with the cell cycle (6). Unfortunately these agents also
interfere with the cell cycles of normal proliferating cells in the body and results in toxicity to

healthy cells.

The adverse effects of cytotoxic chemotherapy depend upon which chemotherapy regimen

patients receive but, in general, all chemotherapy regimens currently in use target cell types



with rapid growth and reproduction cycles. These cells include bone marrow, hair follicles,
germinal epithelium lymphoid tissues and the lining of the gastrointestinal tract (6). These
resultant toxicities of non-malignant cells include such things as myelosupression,

septicaemia, haemorrhage, stomatitis, and alopecia.

Some will even argue that responders to neo-adjuvant chemotherapy in some cancers (e.g.
breast cancer) can be predicted from whether or not they have significant toxicity from a
cytotoxic chemotherapy regimen. It is thought that since chemotherapeutic agents act on
rapidly multiplying cells then the common final pathway in tumour cell death and normal
cells is believed to be apoptosis or programmed cell death, which would account for both the
response to therapy and the toxic effects seen during cytotoxic chemotherapy. Absence or
decreased apoptosis has been associated with cytotoxic chemotherapy resistance. Therefore
responders to cytotoxic chemotherapy will have significant toxicity while non-responders

will not show significant toxicity (7).

There are also some adverse effects of cytotoxic chemotherapy that are unrelated to their
antiproliferative effect (e.g. tiredness, nausea, vomiting; and toxicity to heart, kidneys,
bladder, lungs and brain). Unlike toxicity to the rapidly dividing cells where stem cell
renewal can occur, the toxicity to other organs tends to be irreversible or only partly
reversible after cessation of cytotoxic chemotherapy. A clinical decision must then be made
on how much of the toxicity the patient can tolerate before their well-being and quality of life

are affected, weighed against the possibility of therapeutic benefit (6).

The treatment schedules in cancer are based on the ‘cell kill hypothesis’ which states that a
certain chemotherapeutic agent dosage will kill a constant percentage of cells rather than a
constant number of cells. Repeated doses of cytotoxic chemotherapy are, therefore, needed to
reduce the total number of cells. The number of cells left after cytotoxic chemotherapy
depends upon the results of the previous dose, the time between doses and the doubling time
of the tumour (6). The duration, severity and course of adverse effects are also directly
related to the dose and schedule of treatment (1). Often reductions in treatment doses and
delays in treatment ensue, which can result in a diminished response and a diminished quality

of life for the patients.



In addition to these acute adverse effects of cytotoxic chemotherapy described above, some
chemotherapeutic agents result in long-term, delayed adverse effects. An example of this
would be the risk of developing Acute Leukemia or bladder cancer following treatment with
a regimen containing cyclophosphamide (8). Hence long after the initial use of

chemotherapeutic agents ADRs can arise.

1.2 Definitions and Terminology Associated with Safety of Medicines

The World Health Organisation (WHO) International Drug Monitoring Centre agreed
definitions and terminology were adopted by National Centres participating in the WHO
International Drug Monitoring Programme in September 1991 after extensive consultation.
Initially member countries were asked what terms they used in their work and to give
working definitions. These were then collated and the compilation was used to create a
composite definition of each term. These were subsequently circulated until agreement was
reached about each definition. The definitions included were side effect, adverse
event/adverse experience, signal, adverse reaction, unexpected adverse reaction, and other
relating to causality assessment of ADRs (i.e. certain, probable/likely, possible, unlikely,

conditional/unclassified, unassessible/unclassified) (9).

Subsequently the definitions were adopted by National Centres participating in the WHO
international Drug Monitoring Programme in September 1991 (9). However since this time
some debate has occurred on these initially agreed definitions. These arguments are included

for completeness in the definitions.

1.2.1 Adverse Drug Reactions (ADRs)
An adverse Drug Reaction (ADR) is defined as any response to a medicine that is noxious and
unintended and occurs at doses normally used for prophylaxis, diagnosis or therapy or
disease, or for modification of physiological function (10). This definition includes all doses

prescribed clinically, but is intended to exclude accidental or deliberate overdose.

This definition is the most widely accepted definition but in 2005 Aronson and Ferner (11)
offered a slightly modified definition to account for defects they thought were present in the
original WHO definition. There reasons for modifying the definition were:

e Adverse effects can occur at doses other than those described in the WHO definition

(e.g. after a test dose)



The use of the word ‘noxious’ excludes adverse effects that may be inconvenient but
not harmful

The definition excludes error as a source of adverse effects

The definition excludes reactions due to contaminants (e.g. herbal products) or

inactive excipients in product formulation

The modified definition they suggested for an ADR was ‘an appreciably harmful or

unpleasant reaction, resulting from an intervention related to the use of a medicinal product;

adverse effects usually predict hazard from future administration and warrant prevention, or

specific treatment, or alteration of the dosage regimen or withdrawal of the product’.

Aronson & Ferner further qualified this definition with these notes:

‘Appreciably’ rules out completely trivial effects but includes anything that the patient
detects, which may be trivial to the doctor but not to the patient. It is better than
‘significantly’ since it can cause ambiguity between clinical and statistical
significance.

‘Intervention: an adverse effect can result from the intervention rather than the
medicinal product (e.g. haematoma from an intramuscular injection); and an
intervention need not be deliberate.

The omission of the word ‘medical’ removes the implication of who performs the
intervention (i.e. it may not be a doctor but could be a nurse, pharmacist, herbalist,
etc).

‘Medicinal product’ includes excipients and contaminants.

‘Usually predict hazard’: ‘usually’ because there are occasional exceptions (e.g. first
dose hypotension with an ACE inhibitor does not necessarily predict hypotension with
subsequent doses)

‘Alteration’ implies either a reduction or an increase in the total dose (e.g. if accept
that a loss of effect of a medicine is an adverse effect, then an increase in dose might
be the appropriate treatment’.

‘Dosage regimen’: it may be desirable to alter not the dose itself but the frequency,

formulation or duration of treatment.



These qualifiers certainly help to further clarify the definition that Aronson and Ferner
proposed; however, maybe with further qualifiers on the original definition it may also have
been equally clarified to address these same issues. Nevertheless, Aronson and Ferners’
definition and qualifiers certainly is better suited to the description of oncology ADRs.

This is due to the following:

1. Oncologists often accept some adverse effects of cytotoxic chemotherapy, such as
tiredness, as less important since they expect the patient to get it. However from the
patient’s point of view the tiredness can be anything but trivial since it affects their
quality of life. Hence qualifying the definition with ‘appreciably’ aids in highlighting
the phenomenon of oversight of adverse effects viewed as trivial by the physician but
not the patient.

2. In stating ‘adverse effects usually predict hazard from future administration and
warrant prevention, or specific treatment, or alteration of the dosage regimen, or
withdrawal of the product’ the definition can be directly applied to ADRs seen in
oncology patients. That is the patients are prescribed a set dose of a regimen of
cytotoxic chemotherapy, which can result in ADRs that may require treatment to
alleviate the adverse effects, a dosage reduction for the next cycle of chemotherapy to
prevent the same degree of the adverse effect again, or in worst case scenarios a
withdrawal from the chemotherapy regimen (i.e. if ADRs are so severe that patient

cannot possibly tolerate another cycle of the chemotherapy regimen).

1.2.2 Unexpected Adverse Drug reaction

An unexpected adverse drug reaction is an adverse reaction, the nature or severity of which
is not consistent with domestic labelling or market authorization, or expected from
characteristics of the drug. The subclassification of "unexpected" was included to facilitate
understanding of the type of adverse reactions which are most important to report to drug

monitoring agencies (12).

1.2.3 Adverse events
An adverse event is any untoward medical occurrence that may present during treatment with
a pharmaceutical product but which does not necessarily have a causal relationship with this
treatment. An adverse event can, therefore, be any unfavourable and unintended sign,

symptom or disease temporally associated with the use of a medical product. When an



adverse event has been assessed and a causal relationship to a medicine has been established,

it is then considered an ADR (13).

Other variations on this definition have been suggested. Such as:
a) The Committee for Proprietary Medicinal Products of the European Union defines
adverse event as ‘any undesirable experience occurring to a subject during a clinical
trial, whether or not considered related to the investigational product(s)’ (9).
b) The International Committee on Harmonization 1994 defines adverse event as ‘any
untoward medical occurrence in a patient treated with a pharmaceutical product which

does not necessarily have a causal relationship with this treatment’ (9).

Whereas these two definitions are very similar to the original WHO definition, it has been
recently proposed by Aronson and Ferner (11) that the definition of the term ‘adverse event’
be changed to ‘any abnormal sign, symptom, laboratory test, syndronic combination of such
abnormalities, untoward or unplanned occurrence (e.g. an accident or unplanned pregnancy),

or any unexpected deterioration in a concurrent illness’.

Regardless of which definition one chooses to use it is still true that all ADRs are adverse
events but only some adverse events are ADRs. This distinction is important in clinical trials

where not all events are caused by the medicine.

In clinical trials the possibility of a causal connection has not been considered for the clinical
phenomena occurring during treatment with a medicine. Therefore by describing adverse
outcomes in clinical trials as events rather than medicine-induced effects, it acknowledges that
the adverse outcome may be due to other possibilities other than the medicine and that it is

not always possible to attribute causality from the numbers involved in clinical trials.

The concept of collecting adverse events rather than ADRs in clinical trials was proposed
after the failure of clinical trials to detect problems with the medicine practolol in 1975.
‘Practolol Syndrome’, also known as oculomucocutaneous syndrome, was found to be caused
by practolol. This resulted in severe eye and skin problems, and sclerosing peritonitis. The
collection of adverse events rather than ADRs was not implemented in the UK until the

1980’s after another major drug disaster with benoxaprofen however (14).



In oncology adverse events are often referred to as ‘toxicities’ instead. This is for historical

reasons, and throughout this thesis they may be referred to as such for this reason (15).

1.2.4 Adverse effect
An adverse effect refers to the same thing as an adverse drug reaction but is seen from the
point of view of the medicine. Whereas an ADR is seen from the point of view of the patient

(i.e. the medicine causes an effect but the patient has a reaction).

1.2.5 Side effect
A side effect is defined as any unintended effect of a pharmaceutical product occurring at
doses normally used in man which is related to the pharmacological properties of the drug
(12). This is an old term and is broad enough to include both positive and negative effects of a
medicine apart from its main properties or indications. Some use the term as synonymous

with adverse drug reaction.

However Aronson and Ferner (11) consider the WHO definition to be ambiguous because it
states that a ‘side effect” “is related to the pharmacological properties of the drug” which is
not strictly the case since the effect may be due to a distinct pharmacological effect separate
from the pharmacological effect whereby the therapeutic action is produced. Also some side
effects can be beneficial and for this reason the drug is being used in the patient for a
therapeutic benefit. Hence not all ‘side effects’ fall under the classification of ‘unintended’.
Therefore, as suggested by Aronson and Ferner, it might be best not to use this term at all to
avoid any potential confusion and opt for usage of ‘adverse effect’ or ‘adverse drug reaction’

instead. To date the above definition of ‘side effect’ is still endorsed by the WHO however.

1.2.6 Signal

A signal is an early indicator or warning of a potential problem (‘first alert’ of a potential
problem with a medicine). The World Health Organisation defines a signal as reported
information on a possible causal relationship between an adverse event and a medicine, the
relationship being unknown or incompletely documented previously. Usually more than a
single report is required to generate a signal, depending upon the seriousness of the event
and the quality of the information (9, 13). Signal detection comprises the processes of:
selection of a drug-adverse event; the preliminary assessment of the available evidence; and

a follow-up of how the signal develops (16).



1.2.7 Toxicity
The term toxicity is defined as the relative potency of a toxicant, and it is one of the
characteristics of a new medicine or biological product that preclinical and clinical trials
attempt to measure (13). Toxicity has been used to describe either the toxicant’s ability to

cause harm/injury to a living organism or any adverse event of a toxicant on a living organism

(13).

As stated previously, in oncology the term toxicity continues to be used for historical reasons
(15). However the National Cancer Institute (NCI) prefer that the term adverse event with its
attributes be used instead whenever possible though. To endorse this the NCI have renamed
the Common Toxicity Criteria (CTC), which is the guidance information for grading adverse

events in oncology, to Common Adverse Event Criteria (CTCAE) in 2003 (17).

1.3 Medical Terminology Dictionary

There are a great many dictionaries currently in use in the pharmacovigilance/ regulatory
affairs environment. The characteristics of a dictionary exert a profound effect upon the data.
A dictionary ideally should contain adequate terms to avoid compromises when coding of
data to prevent details from being lost; group conditions appropriately for ease of finding in
the database; not be so specific to result in splitting of reports (when no real significance in
the reports exist) which could result in a reduction in the ability of the database to detect

signals of a new ADR.

No attempt has been made to determine from the literature which, if any of the medical
terminology dictionaries, is preferred in the pharmacovigilance community. However the
medical terminology dictionary that is utilised by the MHRA in the UK is the Medical
Dictionary for Regulatory Activities (MedDRA), and it is only this dictionary will be

discussed.

1.3.1 Medical Dictionary for Regulatory Activities (MedDRA)

The Medical Dictionary for Regulatory Activities (MedDRA) was developed by the
International Conference on Harmonisation (ICH) and is owned by the International
Federation of Pharmaceutical Manufacturers and Associations (IFPMA) acting as trustee for
the ICH steering committee. MedDRA was developed to improve the effectiveness and

transparency of medical product regulation worldwide. The objective of MedDRA was to



produce a single, internationally acceptable, medical terminology intended for use in the pre-
and post-marketing phases of the medicines regulatory process that would allow for efficient
communication of ADR data between industry and regulatory agencies, and between

countries.

It is used as well in pharmacovigilance and it is anticipated that it will become the preferred
terminology for international electronic regulatory communications for medicines. It has
already been accepted internationally within the European Union, the US and Japan. The
Medicines and Healthcare Regulatory products Agency (MHRA) in the UK implemented this
dictionary in 2004 for this reason. MedDRA is also utilized in the Eudravigilance safety
Database held by the European Agency for the Evaluation of Medicinal Products (EMEA)
and in the USA Food and Drug Administration (FDA) Adverse Event Reporting System
(AERS) (18).

MedDRA contains pragmatic, clinically validated medical terminology with an emphasis on
ease-of-use data entry, retrieval, analysis, and display, with a suitable balance between
sensitivity and specificity, within the regulatory environment (19). The medical terminology
within MedDRA covers diagnosis, symptoms and signs, ADRs, therapeutic indications, the
names and qualitative results of investigations, surgical and medical procedures, and

medical/social history (20).

The terms in MedDRA were derived from several sources including the WHO’s adverse
reaction terminology (WHO-ART), Medical Dictionary for Drug Regulatory Affairs
(MEDDRA), MHRA’s Adverse Drug Reaction On-line Information Tracking (ADROIT)
database, Coding Symbols for a thesaurus of Adverse Reaction Terminology (COSTART),
International Classification of Diseases (ICD) 9 and ICD9-CM (20). The integration of
terminology from these sources should aid in overcoming limitations of existing
terminologies and regulatory functional relevance. As well it could have an important effect

on risk management performance and the analysis of safety data (18).

1.4 Classifications of Adverse Drug Reactions (ADRS)
There have been numerous proposals for classification schemes for ADRs from 1958 to
present. These classifications are based on dose relatedness only in some, but others also

factor in time course. Appendix 1 gives a summary of these classification schemes.
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There is much discussion in the literature on the merits and deficiencies for each of these

classification schemes but no attempt has been made to determine as to which one is most

accepted in practice. A summary of the different proposed types of ADRs named

alphabetically, and based on the pharmacological mechanism of action, from the literature

has been done for simplicity. There are at least 7 types suggested in the literature, and they
may be classified A to G:

1) Type A (augmented) - these reactions are considered predictable and dose dependent

(1, 21). They result from an exaggerated but otherwise normal pharmacological

action, primary or secondary, of a medicine and respond to dose reductions. Type A

reactions have a high morbidity and are common (i.e. account for over 75% of

ADRs) but low mortality (21). The majority of these types of ADRs are discovered

before marketing of a medicine (22). An example of this would be digoxin toxicity.

2) Type B (bizarre) — These reactions are not predictable and are not dose-dependent (11,
21). They are also referred to as ‘idiosyncratic’ since they are responses unrelated to
the conventional pharmacology of the medicine. Type B reactions are rare and
usually cause low morbidity but high mortality however (21). This type of reaction
only responds to withdrawal of the medicine. The majority of these types of ADRs
are not discovered until post-marketing (22). An example of this would be a rash

secondary to penicillin.

3) Type C (chronic or continuous) — This type of reaction is related to cumulative use of
a medicine, as in chronic use. Hence it is dose and time related. An example would

be NSAID induced renal failure (23).

4) Type D (delayed) — This type of reaction will only appear sometime after the use of a
medicine. An example would be a patient developing endometrial cancer years after

taking tamoxifen post breast cancer.

5) Type E (end of use) — This type of reaction is predictable and occurs at the end of
treatment if a medicine withdrawn abruptly. The reaction will improve or disappear
if the medicine is reintroduced. An example would be a patient on a SSRI, such as

venlafaxine, for a period of time and then if the medicine were stopped abruptly the

11



patient would experience a withdrawal reaction. To prevent this type of reaction

normally the dose must be tapered over a period of time.

6) Type F (failure)- This type of reaction is attributed to the lack of efficacy of a product.
An example of this would be a failure to control infection or antimicrobial resistance

(24).

7) Type G (genetic/genomic) — This type of reaction causes irreversible genetic damage.
A number of medicines can produce genetic damage in humans. Notably, some are
potentially carcinogenic or genotoxic. Also some teratogenic agents damage genetic

material in the foetus (25).

However, with regard to time line of developing the ADR, the reaction time is defined as the
time between the last drug exposure and the appearance of the first symptom (22). There are
three classifications within this:

1) Acute (0-60 minutes)

2) Sub-acute (1-24 hours)

3) Latent (1 day — several weeks)

1.5 Adverse Event Criteria

In oncology there are numerous adverse event (toxicity) criteria in use throughout the world.
These scales contain descriptive terminology that can be used for adverse event reporting and
a grading (severity) scale is provided for each term. The scales are used to score the severity
of adverse event experienced by patients during clinical trials, and is also used in oncology

(out with clinical trials) to score patients adverse events after each cycle of treatment.

The two best known scales are:
1. World Health Organisation (WHO) Toxicity Criteria — Appendix 2
2. National Cancer Institute (NCI) Common Terminology Criteria of Adverse Events
(previously known as Common Toxicity Criteria prior to 2003) - Appendix 3
A formal comparison between these two scales is not easy but a study on the reliability of the
WHO and NCI showed no substantial difference between the two scales (26). However the
NCI scale provides for a higher number of adverse events (more than 900 events grouped in

28 categories in the version 3.0) (17) as compared to the WHO scale (54 events in total in 17
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categories) (27). The updated version 3.0 includes criteria for evaluating adverse events
related to growth and development and other long-term secondary effects of cancer; late or
chronic effects; surgical interventions (28). Therefore the NCI scale is a more complete and

precise tool (29).

Also version 3 of the NCI CTCAE incorporates the preferred terms from the Medical
Dictionary for Regulatory Activities (MedDRA). This means that all output data of adverse
events for patients undergoing cytotoxic chemotherapy (being scored using version 3 of NCI
CTCAE) could be captured on databases and electronically communicated to
national/international regulatory bodies for pharmacovigilance purposes with no need for any
additional mapping or manual input. This would create a significant advancement in oncology
signal generation and chemotherapeutic agent(s) monitoring, which would greatly surpass

voluntary, spontaneous reporting.

1.6 Pharmacovigilance

In order to prevent or reduce harm to patients and to improve public health a well organised,
functional pharmacovigilance system must be in place (30, 31). Pharmacovigilance is defined
as the science and activities relating to the detection, assessment, understanding and
prevention of adverse effects or any other medicine-related problem (30, 32). Initially it was
only medicines that pharmacovigilance centred on but more recently the concerns of
pharmacovigilance has widened to include herbal, traditional and complementary medicines,

blood products, biologicals, medical devices and vaccines (31).

Other items of relevance to pharmacovigilance include substandard medicines; medication
errors; lack of efficacy; use of medicines for unlicensed indications and for which there is
inadequate scientific basis; case reports of acute and chronic poisoning; assessment of
medicine-related mortality; abuse and misuse of medicines; adverse interactions of medicines

with chemicals, other medicines, and food (31).
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1.6.1 Aims of pharmacovigilance
The aims of pharmacovigilance, as set by the WHO Collaborating Centre for International
Drug Monitoring, are (32):
1) To improve patient care and safety in relation to the use of medicines and all
medicinal and paramedical interventions
2) To improve public health and safety in relation to the use of medicines
3) To detect problems related to the use of medicines and communicate the findings in a
timely manner
4) To contribute to the assessment of benefit, harm, effectiveness, and risk of
medicines, leading to the prevention of harm and maximization of benefit
5) To encourage the safe, rational and more effective (including cost-effective) use of
medicines
6) To promote understanding, education and clinical training in pharmacovigilance and

its effective communication to the public

1.6.2 Key Partners

The management of risks associated with the use of medicines demands close and effective
collaboration between key players involved in pharmacovigilance. The key players include
government, industry, hospitals & academia, medical and pharmaceutical associations,
poisons and medicines information centres, health professionals, patients, consumers, the
media and the World Health Organisation (30). These key players must maintain
collaboration if the future challenges of pharmacovigilance are to be overcome. Constraints
exist, however, for example lack of training, resources, political support, and scientific
infrastructure can undermine this process, and must be addressed to ensure the future

practice of pharmacovigilance.

1.6.3 International Pharmacovigilance Bodies

1.6.3.1 The International Conference on Harmonisation (ICH)

The ICH is a project that brings together regulatory authorities from the European Union,
USA and Japan with experts from the pharmaceutical industry. The group discusses
scientific and technical aspects of product registration, leading to recommendations that
facilitate harmonisation of product registration requirements, thereby reducing the
duplication of effort during the development of new medicinal products. The ICH has

produced definitions and standards for both expedited and periodic reporting requirements.

14



Clinical drug safety-related topics and pharmacovigilance planning are also addressed at
ICH meetings. Also the project has been instrumental in developing standards for electronic

communication of safety data (22).

1.6.3.2 World Health Organisation (WHO)
The WHO Programme for International Drug Monitoring was established in 1968, and
consists of a network of National Centres for pharmacovigilance. There are 79 member
countries and 18 associate members in the programme at present (33). The member national
centres submit case reports of suspected ADRs to be stored in a common database, which
contains approximately 3.4 million ADR case reports (33). This source of data is used by the

WHO to identify and analyse new adverse drug reaction signals.

In spite of the efforts of the WHO and the ICH, pharmacovigilance measures still lack true
global vision and cooperation and the current approach is inadequate for the future (34). This
is also true of oncology pharmacovigilance and much work must be done before the safety of

oncology medicines and biologicals can be ensured.

1.6.4 The European Medicines Agency and Eudravigilance
The European Agency for the Evaluation of Medicinal Products (EMEA) was set up in 1995
to ensure the safe and effective use of centrally authorised medicines (i.e. those medicines

which are authorised throughout the European Union) (33).

Eudravigilance is a data-processing network and database management system for the
exchange, processing and evaluation of safety data relating to marketed products authorised
for use in the EU used by the EMEA. It was established in December 2001to facilitate the
collection of information on ADRs but a clinical trials module was introduced in 2004.
Member states are mandated to submit all serious ADR reports received by their national
regulatory body from any health professional or pharmaceutical company, whether for an

investigational or marketed medicine, within 15 days of receiving the report (35).

Eudravigilance contains standard terminology with a focus on MedDRA and a product
dictionary developed by the EMEA. Eudravigilance is seen as a significant development in
exchange of electronic pharmacovigilance data which will allow for exchange of information

between member states, as well as member states and the pharmaceutical industry. In
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principle, it will allow the EMEA to hold a complete record of all serious adverse reactions
reported in the EU and all serious, unexpected reactions from outside the EU if an EU-
marketed medicine is implicated (35). However, currently, only the European Commission,
the EMEA and EU authorities have full access; pharmaceutical companies have limited
access; and individual health care professionals and patients do not have access. As the

system develops and outstanding issues become resolved this may change (33).

1.6.5 Current Practice

The success of pharmacovigilance activity depends upon the reporting of suspected adverse
drug reactions and the effective communication of these ADRs nationally and
internationally. At present the main means of collecting ADR data has been via spontaneous
reports from healthcare professionals, however, more recently some countries (including the
UK) have recently introduced patient reporting. Although it is too soon to know of what

quality or added benefit these reports will have in pharmacovigilance.

However spontaneous reporting schemes have their limitations (i.e. a series of spontaneous
ADR reports provides only limited evidence of causation), besides under-reporting, and
generally raise questions rather than provide answers (36). Therefore more systematic and
robust epidemiological methods that take into account the limitations of spontaneous
reporting are required. Such pharmacoepidemiological methods of collecting safety data
includes prescription event monitoring, record linkage and case control studies. Some
structured electronic databases in the UK that are utilised for pharmacovigilance are General
Practice Research Database (GPRD), Tayside Medicines Monitoring Unit (MEMO), the
Drug Safety Research unit’s Prescription Event Monitoring, The Health Improvement

Network (THIN) and QResearch (33).

There is no one pharmacovigilance method that is ideal or one hundred percent effective
since all of these pharmacovigilance methods have strengths and limitations. However they
all complement each other and if utilised effectively they could help achieve the goal of the

safe use of medicines (37).
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1.7 Reporting of Adverse Events and ADRs

1.7.1 Pre-marketing

Prior to a medicine being licensed it must be tested in animals and in clinical trials. A clinical
trial is a research study to answer specific questions about medicines, and is used to
determine whether new medicines or treatments are both safe and effective. Clinical trials are
divided into three phases pre-marketing but there is also a phase of clinical trial which is
carried out post-marketing. The phases of a clinical trial are:

1) Phase I — these are the first test of a new medicine or treatment in a small group of
humans. It is the initial study to determine the metabolism and pharmacologic actions
of medicines in humans, the adverse effects associated with increasing doses, and to
gain early evidence of effectiveness; may include healthy participants and/or patients.
Phase I trials normally are of a duration of a few weeks to a few months.

2) Phase II - expands the study to a larger group of people (approximately 100) and is a
controlled clinical study conducted to evaluate the effectiveness of a medicine for a
particular indication in patients with the disease or condition in question and to
determine the common short-term adverse effects and risks. Phase II trails normally
last for about one year.

3) Phase III - expands the study to an even larger group of people (at least several
hundred) in controlled and uncontrolled trials after preliminary evidence has been
obtained suggesting the effectiveness of the medicine. It is intended to gather
additional information to evaluate the overall risk-benefit relationship of a medicine
and to provide adequate information for labeling once marketed. Phase III trials are
normally carried out over a two to three year period.

4) Phase IV - takes place after the drug or treatment has been licensed and marketed and
it is used to delineate additional information including the medicines’ long-term risks,
benefits and optimal use. These trials involve thousands of people and are of no set

duration but are normally carried out over a longer period.

Prior to 1977 recording of any suspected ADRs in clinical trials was required. However in
1977, after the failure of clinical trials to detect problems with practolol emerged, it was
proposed that the value of clinical trials in detecting unwanted effects of new medicines
would be enhanced if adverse events, not ADRs, would be recorded instead. The basic
principle would be to collect all adverse events that appear whilst the patient is on a medicine

and in the immediate period after stopping treatment, as well as any adverse events that were
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present at baseline but has become worse whilst on the medicine (22). All events would be
reported to the co-ordinating trial centre and analysed in treated subjects and controls in

controlled studies.

Despite each phase involving increasing number of patients, by the end of the clinical trials
as little as 500 patients, to a maximum of 5000 patients, may have received the medicine.
Therefore, even with the added measure of recording adverse events instead of ADRs, pre-
marketing trials do not have sufficient power to reliably detect rare ADRs, which may occur
at rates of 1 in 10,000 or fewer exposures to the medicine (i.e. would require exposure in at
least 30,000 patients before such an ADR would be detected from signal generation). Pre-
marketing trials also lack the follow-up to detect ADRs that widely separated in time from
the original exposure to a medicine or delayed consequences associated with long-term
administration (38). Also unforeseen interactions with co-existing disease states and
concomitant medicines may remain unexplored (39). Therefore the full safety profile of a

medicine is not complete at the time of marketing of a medicine.

Hence reporting of adverse events to the manufacturer is an important responsibility during
phase 1, 2 and 3 clinical trials in oncology. This information is used to determine if the
treatment dose is acceptable, and to decide whether or not a medicine, including cytotoxic
chemotherapy agent(s)/ regimen(s) will be used in the future. However due to the five too’s of
pre-marketing trials: too few, too simple, too narrow, too median aged and too brief (40), and
the continued search for more effective cytotoxic chemotherapy regimens (i.e. using
chemotherapy agents not previously used in combination or in differing dosing schedules) the

need for continued pharmacovigilance should not end here.

Therefore more effort is still required post-marketing to aid in the detection of serious and
rare adverse drug reactions in oncology. One study in the United States found that serious
adverse drug reactions (ADRs), resulting in death or organ failure, could be discovered as
long as 36 years after a cancer medication had received licensing (41). However, despite
medical professionals’ and patients’ dependence on this data to ensure safe usage of

chemotherapeutic agents, out with clinical trials this good practice often disappears.
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1.7.2 Post-marketing
The post-marketing monitoring and evaluation of the safety and effectiveness of all medicines
is essential. The post-marketing surveillance of a medicine begins once a medicine is licensed
and enters the general market. The pharmaceutical industry and regulatory authorities have a
shared responsibility in this process. In the United Kingdom, the Medicines and Healthcare

products Regulatory Agency (MHRA) is the regulatory agency with this responsibility.

It is important to recognise that clinical trials and post-marketing surveillance address
different issues. Post-marketing surveillance data provide new information that was
unavailable in pre-marketing studies. The patterns of use, effectiveness and safety of a
medicine in clinical practice may be substantially different to that in clinical trials due to
differences in prescribing and patient groups. These differences include the limited number of
patients in studies, restrictions in patient populations (e.g. pregnancy and nursing mothers,
children, the elderly and those predisposed to develop adverse events are frequently
excluded), and the limited duration of use of a medicine or period of evaluation in clinical
trials (42). As a result a greater number of patients are exposed in a less controlled
environment which allows for the observance of unexpected, rarer and sometimes serious
adverse effects for the first time (i.e. the numbers of patients involved in clinical trials were
too small to allow for the detection of these rarer side effects). In addition knowledge about
the effectiveness and safety in off-label use and interactions with concomitantly used

medicines remains unknown in pre-clinical trial data (42).

1.7.2.1 Spontaneous Reporting
Spontaneous reporting is a system in which case reports of suspected ADRs are submitted
(voluntary or mandatory) by health care professionals, pharmaceutical companies or
consumers to national regulatory bodies (32) with the primary role of signal generation of
ADREs. Signal generation describes the first alert of a problem with a medicine. Usually more
than a single report is required to generate a signal, depending upon the seriousness of the
event and the quality of the information. By its nature a signal cannot be regarded as

definitive causality but indicated the need for further enquiry or action (13).
Spontaneous reporting of ADRs may be defined as a scheme for collating individual case

reports of clinical suspicions of ADRs operated for the primary purpose of detecting potential

unknown serious medicine toxicity (36). The method was first developed in the 1960s in
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response to a five year delay in detecting the association between thalidomide and phocomelia
(43), and it was the only conceivable early warning system of future possible medicine
induced disasters (44). Spontaneous reporting has since become the cornerstone of post-
marketing safety monitoring of medicines around the world, making it possible to detect

previously unknown adverse effects with a small number of cases.

Spontaneous reporting has limitations however. These limitations include (44):
1) The causal relationship is usually uncertain
2) Under-reporting (there is substantial variability but usually under-reporting of ADRs
exists, however, it is difficult to quantify the extent)
3) Reporting bias
4) No quantitative measurement (measure of frequency not possible and the comparison
of medicines is often difficult)
5) Less useful for the detection of adverse effects with a relatively high background
frequency and occurring without a suggestive temporal relationship
Therefore whilst the spontaneous reporting system for ADRs is pivotal it is not without

fundamental limitations.

1.7.2.1.1 Yellow Card scheme
In the United Kingdom spontaneous adverse drug reaction reporting via the Yellow Card
scheme (in the form of a yellow card report to the MHRA) is the main means of post-
marketing monitoring of the safety of medications throughout its marketing life, and of
identifying any previously undetected adverse reactions. The success of the Yellow Card
scheme in monitoring medication safety and ensuring patient safety depends upon voluntary

reporting of ADRs by members of the multidisciplinary clinical team.

1.7.2.1.2 History
The Yellow Card scheme was introduced in 1964 by the Committee on Safety of Drugs
(CSD) under the chairmanship of Sir Derrick Dunlop in response to the thalidomide disaster.
Thalidomide, first marketed in 1958 in the UK, was a sedative/hypnotic medicine strongly
promoted for use in morning sickness during the early stages of pregnancy which resulted in
over 10,000 cases worldwide of congenital malformation of the limbs known as phocomelia
as well as other internal malformations. Thalidomide was subsequently withdrawn from the

market worldwide in between 1961 to 1962 (35).
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Prior to the thalidomide disaster there was no formal system in place for the monitoring of
safety of medicines in the UK or elsewhere. This disaster highlighted the immediate need for
a system of licensing and monitoring of the safety of medicines worldwide. The establishment
of the CSD in 1963 was the proposition of the joint sub-committee reviewing drug safety for

the UK (35).

The CSD was subsequently renamed as the Committee on Safety of Medicines (CSM) under
the umbrella of the Medicines Control Agency (MCA). However the MCA became known as
the Medicines and Healthcare products Regulatory Agency (MHRA) in April 2003 after a
merger with the Medical Devices Agency. The MHRA is now responsible for protecting and
promoting public health and patient safety and it is the MHRA that assumes the responsibility
of the Yellow Card scheme.

The purpose of the scheme was to gather reports of suspected ADRs to act as an early
warning system of possible medicine safety issues. The fundamental principals of the scheme
were:

. voluntary reporting based on the good will of reporters

. the collation of reports of ADRs without causal link needing to be established

. reporters encouraged to report without delay

. all reports are held in confidence

. data provided never to be used for disciplinary purposes or for enquiries about

prescribing costs

Initially only doctors, dentists and procurator fiscals/coroners were allowed to report to the
Yellow Card scheme. However, since 1999, pharmacists (both hospital and community),
nurses, midwives, health visitors and patients have been added as official reporters to the
Yellow Card scheme. Reports are also received directly from the pharmaceutical industry

who has a legal obligation to report all serious ADRs to the MHRA.
The Yellow Card scheme is only one of several sources used to monitor licensed medicines in

the UK but it is pivotal to the monitoring of the safety of medicines in the UK. In over 40

years approximately 500,000 reports have been received.

21



1.7.2.1.3 Criteria for Reporting
The criteria for reporting to the MHRA via the Yellow Card scheme are:
1. Report all reactions for:
a. Black triangle medicines and vaccines. Black triangle medicines are those
medicines that are new to the market and are under intensive surveillance by the
MHRA.

b. Herbal preparations

2. Report all serious reactions for all medicines and vaccines regardless of their black

triangle status.

A serious adverse drug reaction is defined by the World Health Organisation (WHO) as any
untoward medical occurrence that at any dose results in death, requires hospital admission or
prolongation of existing hospital stay, results in persistent disability/incapacity, or is life
threatening (10). The term "severe" is not synonymous with serious. "Severe" is used to
describe the intensity or severity of a specific event (as in mild, moderate or severe). However
the event itself may be of relatively minor medical significance (such as severe erythematous
rash). Seriousness (not severity) which is based on patient/event outcome or action criteria

serves as guide for defining regulatory reporting obligations.

Less than 10% of all serious reactions are reported (45), and within oncology the reporting
rates are even lower due to acceptance of these reactions as being a predictable and inevitable
part of the normal process of cytotoxic chemotherapy treatment (2, 46, 47). Presumptions
such as this may divert attention away from an analysis of the ADRs experienced by these

patients (47), which can result in ADRs being overlooked.

While a yellow card report for an ADR experienced by a patient receiving cytotoxic
chemotherapy may not alter that individual patient’s treatment regimen or outcome, it can aid
in the production of signals on Sentenil® (Sentenil is the computer software used by the
MHRA to compile all of the suspected ADRs reported via the Yellow Card scheme, HIV
Reporting scheme, and from the pharmaceutical industry). This could result in safety issues
being detected and lead to changes in practice for future treatment of other patients with the

cytotoxic chemotherapy regimen in question.
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In oncology the lack of adherence to the criteria for submitting a report to the MHRA
produces a challenge to the Yellow Card scheme to function to its full capacity in this clinical
area. Oncology oriented guidelines for ADR reporting, which highlight clinical relevance,
need to be developed to address this issue, and greater education and training of oncology

staff is required.

1.7.2.1.4 Review of the Yellow Card scheme
In July 2003 the parliamentary Under Secretary of State for Health, Lord Warner, announced
that an independent review of the Yellow Card scheme would be undertaken. This was in
response to increased requests for yellow card data which raised issues in relation to
confidentiality of reports submitted (a fundamental principle ensured by the scheme). The
MHRA wished to avoid any changes in access to yellow card data that might discourage
reporters from reporting and resulting in damage to the scheme’s ability to protect the public
(35). It needed to be decided, therefore, what data, in what circumstances and to whom data
should be made available to for the purpose of assuring public safety. Other issues considered
during the review was patient reporting, how to improve the quality and frequency of ADR
reporting, commitment to Eudravigilance, and implications of the Freedom of Information

Act.

The review of the Yellow Card scheme was led by Dr Jeremy Metters and was completed in
2004. Amongst the findings of the report was the recommendation that it was essential that
the scheme maintain its focus upon serious, previously unknown ADRs; and black triangle
products but supported developing clearer guidelines for definitions of serious ADRs (35). In
oncology where adverse events experienced during treatment with cytotoxic chemotherapy
are scored by severity not seriousness, this is certainly of relevance. There is a need to define

which adverse events (considered to be an ADR) and grades specifically should be reported.

Another finding of relevance is the need for increasing the utilisation of electronic reporting
where available. This would aid in increasing the efficiency of the Yellow Card scheme by
decreasing the time line of receiving a suspected ADR and it being entered into Sentenil®.
This is due to the elimination of manual tasks (i.e. scanning and manual entry by a
pharmacovigilance scientist at the MHRA) which would slow the process. Hence, where
possible electronic reporting is preferred and should be encouraged. Most hospitals now have

internet access for the majority of staff to facilitate electronic reporting on the MHRA website
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(www.yellowcard.gov.uk) but, in general, uptake by staff is very poor in all clinical

disciplines.

One way to facilitate electronic reporting of oncology ADRs would be via electronic capture
of NCI CTCAE scores and introduction of an electronic yellow card that would be pre-
populated with anonymised patient details, cytotoxic chemotherapy regimens, past medical
history and any other concomitant medicines. At present in Scotland cancer centres are
moving towards paperless systems, which would facilitate electronic capture of adverse
events but further IT investment would be required to realise the pharmacovigilance potential

of these electronic advancements.

The Scottish Oncology Pharmacy Group have a pharmaceutical care plan for cancer patients
(Appendix 4) of which an electronic version was piloted that could be adapted to facilitate
electronic ADR reporting (48). Unfortunately uptake of this electronic care plan did not occur
after the pilot phase. This was a missed opportunity since an electronic yellow card, pre-
populated with the majority of the required data-fields from the information within the
patients’ records, could have been integrated into the pharmaceutical care plan to help

facilitate ADR reporting in oncology.

1.7.2.1.5 Reasons for Under-reporting
Under-reporting of ADRs is the main limitation to spontaneous reporting worldwide. Whilst
the actual rate of under-reporting is difficult to quantify, a systematic review of 37 studies
found that the median rate of under-reporting was 94% (49). The reasons for under-reporting
are not been totally delineated but ‘seven deadly sins’ that might cause low reporting rates of
ADRs among healthcare professionals have been highlighted. These included ignorance (I am
not sure how to report), diffidence (I may appear foolish if I report a suspected ADR), fear (I
may expose myself to legal liability if I report an ADR), lethargy (I am too busy to report),
guilt (I am reluctant to admit I may have caused harm), ambition (I would rather collect cases
and publish them) and complacency (only safe medicines are marketed) (33). Since then other
studies have been carried out in this area and researchers have found other factors of great
importance in determining if healthcare professionals will report an ADR (50 - 55). Chapter 4

gives a detailed summary of this published literature.
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In oncology, however, factors that have been proposed to limit ADR reporting include the
common occurrence of many ADRs, their non-life-threatening nature in the context of cancer,
and possibly clinicians’ perception that these reactions are of little significance (47).
However, there were no published studies in the literature that specifically looked at the

attitudes of healthcare professionals on oncology ADR reporting.

1.7.3 Intensive Monitoring schemes

There are many variations on the theme of spontaneous reporting, as with intensified
reporting which may concentrate on selected medicines or adverse effects. This form of
monitoring can be valuable to pharmacovigilance, provided the information is linked to

national pharmacovigilance databases (44).

1.7.3.1 The Edinburgh Cancer Centre scheme
While there are a number of examples, Chapter 3 of this thesis is based upon the pharmacists’
led ADR reporting initiative at the Edinburgh Cancer Centre (ECC). Chapter 3 gives further
details of this initiative and the audit undertaken in 2002, which resulted in an 800% increase
in reporting due to this pharmacist-led ADR reporting initiative in oncology (50, 56, 57, 58).
This initiative is no longer promoted at the ECC due to key staff who were involved leaving.
However this example of good practice could be built upon to improve oncology

pharmacovigilance practice in the future if it was proven to be a sustainable effort.

1.7.4  Active Surveillance
Active surveillance seeks to ascertain completely the number of adverse events in a pre-
organised process. Active surveillance can be achieved by reviewing medical records or
interviewing patients and/or clinicians in a sample of sites to ensure complete and accurate
data on reported adverse events. This process is most efficient for those medicines used
mainly in an institutional centre. Oncology medicines would fall into this category. However

this process would be labour intensive and might not be sustainable.

Other methods that can be employed under active surveillance include drug event monitoring
and maintaining registries such as a disease registry or a specific drug exposure registry. In
Scotland, the Information Services Division (ISD) maintains a cancer registry. The scheme
has been collecting information on cancer since 1958. The data are used for a wide variety of

purposes which include: public health surveillance; health needs assessment, planning and
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commissioning cancer services; evaluation of the impact of interventions on incidence and
survival; clinical audit and health services research; epidemiological studies; and providing

information to support genetic counseling and health promotion (59).

The majority of surveillance registries are now maintained electronically, which gives
potential for record-linkage with other datasets (i.e. the linkage of patient-specific information
that is stored separately). In particular record-linkage can make a significant contribution to
monitoring of exposure to medicines and outcomes. In Scotland there is potential for the
establishment of linkage between data recorded in the cancer registry at ISD and other
healthcare datasets facilitated by the widespread use of the Community Health Index (CHI)
Number. The CHI number is a ten digit number allocated to all patients when they register
with a general practitioner in Scotland, and it is unique and specific to each patient (i.e. the
first six digits represents date of birth, then a three digit serial number of which the last digit

indicates sex) (60).

Initially, in response to the Data Protection Act 1998, the Confidentiality and Security
Advisory Group (CSAG) advised that the CHI number should not be used for other systems
or agencies unless it is with patient consent. Subsequently guidance from the Information
Commissioner has superseded this. Therefore although informed consent from a patient is the
ideal, the Information Commissioner is not opposed to the NHS number (or CHI) being used
by a non-healthcare body as a means of linking with healthcare records held by a health
service body when both bodies are working together to deliver a joint service or for agreed

research and statistical purposes (61).

Hence this presents the possibility of developing electronic capture of oncology adverse
events and outcomes within the hospital setting throughout Scotland, and linkage to the
Cancer Registry at ISD and possibly MHRA databases. This would require a great amount of
investment in information technology in particular software and interfaces but the
pharmacovigilance benefits would be valuable to both the MHRA and the oncology

profession in obtaining information on medicines safety.
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1.8 Opportunity for future development

In the future, as more and more health institutions introduce electronic records (i.e. paperless
systems), the possibility of automatic capture of data from computers within the health
services offers the most scope for advancement of pharmacovigilance (36). In oncology the
capability of electronic capture of oncology adverse events and outcomes within the hospital
setting would allow regulatory bodies to have access to a vast amount of data on oncology
adverse events (and possible ADRs) not currently available via spontaneous reporting

schemes. This would provide a great potential to improve oncology patient safety.

2. Research Questions

1) What is the current practice of oncology ADR reporting within Lothian?

2) What attitudes might affect oncology ADR reporting via the Yellow Card scheme?

3) Isitpossible to develop standards to operationalise the classification of serious ADRs for
spontaneous reporting that will aid oncology healthcare professionals to improve their

current pharmacovigilance practice?

3. Aims and Objectives

Aim

To produce guidelines on serious adverse drug reaction spontaneous reporting as appropriate
to cancer chemotherapy; and to derive potential recommendations for improvement in

pharmacovigilance practice in oncology.
Objectives
3.1 To quantify the potential for improvement in spontaneous ADR reporting before and

after a pharmacist led ADR reporting initiative by a retrospective survey of case notes.

3.2 To identify the range of attitudes of oncology healthcare professionals on the need for

improving reporting of ADRs in oncology.

33 To develop standards for classification and reporting of serious ADRs in patients

receiving cytotoxic chemotherapy.

27



Chapter 2

An overview of the National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE)

2.1. Introduction

The National Cancer Institute's (NCI) Cancer Therapy Evaluation Program (CTEP) in the
United States developed the original Common Toxicity Criteria (CTC) in 1982 in an effort to
provide standard language for reporting adverse events occurring in cancer clinical trials
sponsored by the NCI [15]. The CTC were widely adopted internationally and as new agents
were introduced and new adverse events identified, many groups began to add supplemental
criteria. This independent revision of the CTC resulted in nonstandard adverse event

nomenclature and inconsistent definitions for severity.

In keeping with international harmonisation efforts, a CTC Review Committee with
representation from the pharmaceutical industry, the Food and Drug Administration (FDA),
the Committee for Proprietary Medicinal Products (CPMP), and major clinical trials groups in
the US, Canada, Europe, and Japan was convened. The objective of the committee was to
improve accuracy, precision and completeness of the CTC and to standardise reporting. As
part of its commitment to the International Conference on Harmonization (ICH), the US FDA
agreed to adopt an internationally agreed upon International Medical Terminology (IMT)
based on the Medicines Control Agency's Adverse Drug Reaction On-line Tracking
(ADROIT) Medical Dictionary for use in reporting medical information from clinical trials
(62). The first discussions for a single medical dictionary to facilitate reporting of adverse
drug reactions between regulatory authorities and pharmaceutical companies began in 1993
but it was March 1999 before Medical Dictionary for Drug Regulatory Reporting (MedDRA)

became available for subscribers (63).

The National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE)
was renamed (from NCI CTC) in 2003 when version 3 was launched. Version 3 (Appendix 3)
contains descriptive terminology for a high number of adverse events (more than 900 events
grouped in 28 categories) (17); and includes criteria for evaluating adverse events related to
growth and development and other long-term secondary effects of cancer; late or chronic
effects; surgical interventions and improved coverage of paediatric issues (28, 64). A grading

(severity) scale is provided for each term in the NCI CTCAE. The grading scale allows for
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scoring of the severity of adverse event experienced by patients during clinical trials, and is
also used in oncology (out with clinical trials) to score patients adverse events after each cycle
of treatment. Version 4 of CTCAE was recently published on 28 May 2009 and the main
difference from version 3 is that it is completely MedDRA version 12.0 compatible (65). The
mapped MedDRA terminology for CTCAE version 3 can be seen in Appendix 5. Currently
mapping of CTCAE version 4 to MedDRA version 12.0 is awaited.

The purposes of using MedDRA are (66):
- To aggregate reported terms in medically meaningful groups for the purpose of

reviewing and analysing safety data.

- To facilitate identification of common data sets for evaluation of clinical and safety
information.

- To facilitate consistent retrieval of specific cases or medical conditions from a
database.

- To improve consistency in comparing and understanding “safety signals” and
aggregated clinical data.

- To facilitate electronic interchange of clinical safety information.

- To report adverse reaction/adverse event terms via individual case reports.

- To include adverse reactions/adverse events in tables, analyses and line listings for
reports

- To identify frequency of medically similar adverse reactions/adverse events.

- To capture and present product indications, investigations, medical history and social
history data.

Since the preferred terms from MedDRA are incorporated into version 3 and 4 of the NCI
CTCAE, this means that all output data of adverse events for patients undergoing cytotoxic
chemotherapy (being scored using version 3 or 4 of NCI CTCAE) could be captured on
databases and electronically communicated to national/international regulatory bodies for
pharmacovigilance purposes with no need for any additional mapping or manual input. This
would create a significant advancement in oncology signal generation and chemotherapeutic
agent(s) monitoring, which would greatly supplement voluntary, spontaneous reporting of

suspected ADRs.
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2.2. Organisation of CTCAE
CTCAE adverse event terms are grouped by MedDRA primary System Organ Classes
(SOCs). Within each SOC, adverse events are listed and accompanied by description of
severity (67).

2.2.1. Classification system of MedDRA
MedDRA terms are organised in five levels as can be seen in Figure 2.1 (63, 68, 69):

Figure 2.1. MedDRA Hierarchy

System Organ Class (SOQC)
26
i
High Level Group Term (HLGT)
333

]
High Level Term (HLT)
1699
{

Preferred Term (PT)
18483
{
Lowest Level Term (LLT)
67159

The number of terms in the hierarchy given in figure 2.1 is from the most recent version 12

(69).

A SOC is the highest level of the MedDRA hierarchy, which is identified by anatomical or
physiological system, etiology (67). There are 26 SOCs and these are blood and lymphatic
system; cardiac disorders; congenital, familial and genetic disorders; ear and labyrinth
disorders; endocrine disorders; eye disorders; gastrointestinal disorders; general disorders and
administration site conditions; hepatobiliary disorders; immune system disorders; infections
and infestations; injury, poisoning and procedural complaints; investigations; metabolism and
nutrition disorders; musculoskeletal and connective tissue disorders; neoplasms benign,
malignant and unspecified; nervous system disorders; pregnancy, puerperium and postnatal
disorders; psychiatric disorders; renal and urinary disorders; reproductive system and breast
disorders; respiratory, thoracic and mediastinal disorders; skin and subcutaneous disorders;

social circumstances; surgical and medical procedures; and vascular disorders.
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The preferred synonym of an adverse event for analysis is the Preferred Term (PT). PTs are
classified according to SOCs. PTs are grouped in Higher Level Terms (HLTs) and then in
Higher Level Group Terms (HLGTs) in the same SOC. Although terms may belong to
different SOCs, no preferred term is related to more than one HLT within a SOC. This
hierarchical property ensures that terms cannot be counted twice in statistical studies,
although it does not allow appropriate semantic groupings of preferred terms. Due to this
problem, special search categories (SSCs), which are collections of preferred terms assembled

from various SOCs, are used in MedDRA to group terms with similar meanings (68).

Lower Level Terms (LLTs) are used for data entry and can be true synonyms or may capture
the healthcare professionals’ verbatim term. All PTs are duplicated at the LLT level and is
linked to a primary SOC but can be linked to other secondary SOCs.

Not elsewhere classified (NEC) terms have been introduced at the HLT level to indicate a
group of PTs that do not fit a given category in the MedDRA hierarchy. They are provided as

a set of terms that do not share common semantic features (68).

2.2.2. Grading of CTCAE
The grades of the CTCAE refer to severity of the adverse event. Grades of one through five
are given (where appropriate) for all listed adverse effects within the CTCAE. There is a
unique clinical description of severity for each adverse event based on the following general

guidance in Table 2.1 (67):
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Table 2.1. Description of CTCAE grades

Grade Description

1 Mild; asymptomatic or mild symptoms; clinical or diagnostic
observations only; intervention not indicated

2 Moderate; minimal, local or non-invasive intervention indicated; limiting
age-appropriate instrumental activities of daily living (such as preparing
meals, shopping, using phone, etc)

3 Severe or medically significant but not immediately life-threatening;
hospitalisation or prolongation of hospitalisation indicated; disabling;
limiting self-care activities of daily living (such as bathing, dressing,
feeding self, using toilet, taking medications and not bedridden)

4 Life-threatening consequences; urgent intervention indicated

5 Death related to adverse event

Table 2.2 shows an example excerpt from CTCAE version 4.0 to demonstrate this grading

system (67).

Table 2.2. Example excerpt from CTCAE version 4 for atrial flutter

Adverse 1 2 3 4 5
Event
Atrial flutter | Asymptomatic, | Non-urgent | Symptomatic and Life- Death
intervention medical incompletely threatening
not indicated intervention | controlled consequences;
indicated medically; or urgent

controlled with intervention
device (e.g. indicated
pacemaker), or
ablation

Definition: a disorder characterised by a dysrhythmia with organised rhythmic atrial contractions with a rate of
200-300 beats per minute. The rhythm disturbance originates in the atrium.

Not all grades are appropriate for all adverse events so some adverse events are listed with

fewer than five grades. In the situation where a grade is not applicable a single dash (-) will be

seen instead within the CTCAE. For example Grade 5, death, is not appropriate for some

adverse events and is therefore not an option. Table 2.3 shows an example excerpt from

CTCAE version 4.0 to demonstrate this (67).
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Table 2.3. Example excerpt from CTCAE version 4 for alopecia

Adverse 1 2
Event
Alopecia Hair loss of up to 50% | Hair loss of >50%

of normal for that
individual that is not
obvious from a distance
but only on close
inspection; a different
hair style may be
required to cover hair
loss but it does not
require a wig or hair
piece to camouflage

normal for that
individual that is
readily apparent to
others; a wig or hair
piece is necessary if
the patient desires to
completely
camouflage the hair
loss; associated with
psychological impact

Definition: a disorder characterised by a decrease in density of hair compared to normal for a given individual at
a given age and body location.
2.3. Distinguishing between CTCAE adverse events and ADRs

While the CTCAE allow for adverse events to be identified and their severity to be graded, it
does not allow determination of the cause of the adverse event (i.e. is it induced by a
medicine, co-morbidity, etc) nor does it determine if a spontaneous report should be made to
the post-marketing regulatory scheme (such as the Yellow Card Scheme). It is then necessary
to first establish the cause of a suspected event before deciding if a CTCAE is a potential
adverse drug reaction. Only then can a decision be made whether the suspected ADR should

be reported via the Yellow Card Scheme.

2.3.1. Assessing causality
Pharmacovigilance has provided tools to assess the likelihood of a casual connection between
a medicine and an adverse event on a case-by-case basis. These tools consider the following
criteria (10, 70-72):
- Dose and duration of treatment with a medicine.
- Is the time relationship between the use of the medicine and appearance of the adverse

event plausibly linked?

- Pathophysiology of the adverse event (i.e. the pattern of adverse event may fit known
pharmacology or allergy pattern of a suspected medicine).

- Other diseases and medical history.

- Concomitant medicines used in the same time period.
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- Results of investigations can aid diagnosis and establish baselines for organ function,
and provide means for monitoring what happens after changes in treatment with
medicines; but can also help rule out any alternative diagnosis.

- Response to a dechallenge such as discontinuation of the medicine or a decrease in
dose of the suspected medicine (if done).

- Response to a rechallenge, if performed (i.e. reintroduction of a medicine after
stopping). Normally only considered if the patient would benefit directly from the
knowledge gained.

There have been 34 methods for classification of causality published worldwide. These fall
into three broad categories (71):

1) Expert judgement/global introspection

2) Algorithms

3) Probabilistic methods
However there is still no method universally accepted for causality assessment of ADRs due
problems with reproducibility and validity (71). In the absence of any universally accepted
method, the method used in this thesis was chosen due to its simplicity and is described in
Table 2.4. This table organises the criteria to gauge casual link between a medicine and an
adverse event into levels of certainty (certain, probable, possible, unlikely,

conditional/unclassified, or unassessable/unclassifiable) (10).
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Table 2.4. Causality assessment levels of certainty

Certain

* A clinical event, including a laboratory test abnormality, that occurs in a plausible time relation to drug
administration, and which cannot be explained by concurrent disease or other drugs or chemicals.

» The response to withdrawal of the drug (dechallenge) should be clinically plausible.

* The event must be definitive pharmacologically or phenomenologically, using a satisfactory rechallenge
procedure if necessary.

Probably/likely

A clinical event, including laboratory test abnormality, with a reasonable time relation to administration of
the drug, unlikely to be attributed to concurrent disease or other drugs or chemicals, and which follows a
clinically reasonable response on withdrawal (dechallenge).

* Rechallenge information is not required to fulfil this definition.

Possible

* A clinical event, including laboratory test abnormality, with a reasonable time relation to administration of
the drug, but which could also be explained by concurrent disease or other drugs or chemicals.
e Information on drug withdrawal may be lacking or unclear.

Unlikely

» A clinical event, including laboratory test abnormality, with a temporal relation to administration of the
drug, which makes a causal relation improbable, and in which other drugs, chemicals, or underlying
disease provide plausible explanations.

Conditional/unclassified

* A clinical event, including a laboratory test abnormality, reported as an adverse reaction, about which
more data are essential for a proper assessment or the additional data being examined.

Unassessable/unclassified

* A report suggesting an adverse reaction that cannot be judged, because information is insufficient or
contradictory and cannot be supplemented or verified.

Table reproduced from the Lancet 2000;356: pp. 1255-1259 (10).

Post administration of a cytotoxic chemotherapy regimen each oncology patient is assessed
and ‘toxicities’ are recorded. The oncology healthcare professional must then make an
informed decision as to whether the adverse event(s) observed are attributable to the
medicine(s) received before it is classified as an ADR. The simple causal assessment tool
above will allow such an assessment to be undertaken. Most experienced healthcare
professionals intuitively carry out this assessment without having to consult an assessment
tool/algorithm or guide however. This assessment can be difficult at times though due to
multiple medicines or co-morbidity. In oncology ADRs are even more particularly difficult to

identify and distinguish from tumour progression sometimes (73). However it is only after
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this causal assessment has been made and an ADR is suspected that a healthcare professional

would consider completing a Yellow Card report.

2.3.2. Documentation versus reporting a suspected ADR in oncology
Even once a causal analysis has been made by an oncology healthcare professional and a
suspected ADR has been identified there is no mandatory requirement in the UK for
healthcare professionals to complete a Yellow Card report for suspected ADRs. Therefore
ADRs in oncology will be documented in the patient’s chart but the majority will go
unreported to the Medicines and Healthcare products Regulatory Agency (MHRA).
Documenting adverse drug reactions in a patient’s chart is a distinctly different activity then
reporting to a regulatory agency such as the MHRA. Table 2.5 summarises the difference in

these activities.
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Table 2.5. Comparison of documentation and reporting of adverse drug events

Events/reports

Document in patient’s notes

Report to the MHRA via Yellow
Card Scheme

Type of event
Drug-related injuries

Probable of certain adverse
drug reactions

Life-threatening,
adverse drug reactions

possible

Dosing ranges specific to the
patient that resulted in adverse
drug events

Adverse drug events resulting
from medication errors

All suspected reactions for newer
medicines and vaccines (black
triangle)

Serious reactions for established
medicines and vaccines (i.e.
reactions resulting in death, life-
threatening, involved or prolonged
hospitalisation, involved persistent
or significant disability or
incapacity, congenital abnormality
or medically significant

Properties of reports

Goal

Determination
of causation

Where to report

Voluntary or
mandatory

Prevent recurrence of an
adverse drug event in a patient

Clinician determines casual
link between drug and event for
each case

Documented in allergy/ADR
section of patient’s chart, case
record, drug prescription and
administration record

Required for good clinical care

Contribute to labelling changes or

withdrawal of medicine
recommendations
MHRA monitors Sentenil* for

similar reports and determines
causation from multiple reports.
Reporting clinicians may be asked
for additional information to
facilitate this determination

To MHRA via the Yellow Card
Scheme

Voluntary but encouraged as good
practice and as part of healthcare
professionals’  responsibility to
ensure public safety

* Sentenil is the MHRA’s programme for licensing, inspection and surveillance of medicines (74).
Note. This table was modified from a table prepared by Nebeker JR et al in the US (70).

This lack of reporting to the regulatory authority is of great concern since the full ADR profile

of a medicine is not known at time of marketing, especially for rarer reactions (due to small

number exposed during clinical trials and/or exclusion of certain patient groups as per trial

protocols), and the potential for late or delayed effects of a medicine. Serious and potentially

fatal ADRs for cancer medicines emerge throughout the life cycle of a medicine. In the US

one study showed that serious ADRs may be discovered as long as 36 years after FDA
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approval (41). Some examples of late understanding of an ADR profile include endometrial
adenocarcinoma and uterine sarcoma with tamoxifen, warning against intrathecal
administration for vinblastine, and severe bone marrow suppression for thioguanine that were

identified between 15 to 36 years after first approval by the FDA in the US (41).

As well, in January 2001 two new adverse reactions were added to the list of possible side
effects with cyclophosphamide (Stevens Johnson syndrome and toxic epidermal necrolysis)
(75), despite the medicine having been on the market for approximately 40 years (76) in many
countries by then. Therefore it is not enough to just record patients’ ‘toxicities’ in isolation in
case notes, and more must be done to foster greater use of these data for pharmacovigilance

purposes.

2.3.3. Serious versus severe
The difference in the meaning of the words ‘serious’ and ‘severe’ is crucial to reporting
suspected ADRs via the Yellow Card Scheme. As discussed in Chapter one, the term "severe"
is not synonymous with serious. A serious adverse drug reaction is defined by the World
Health Organisation (WHO) as any untoward medical occurrence that at any dose results in
death, requires hospital admission or prolongation of existing hospital stay, results in
persistent disability/incapacity, or is life threatening (10). "Severe" is used to describe the
intensity or severity of a specific event (as in mild, moderate or severe). The event itself,
however, may be of relatively minor medical significance (such as severe erythematous rash).
It is the severity of an adverse event that the CTCAE scale scores but, in contrast, the
seriousness (not severity) serves as the criteria for reporting suspected ADRs via the Yellow
Card Scheme to the MHRA. Hence the CTCAE criteria do not correlate directly to the
MHRA reporting criteria. However it is possible to classify each of the mapped MedDRA
terms as ‘serious’ or ‘not serious’ using the Adverse Drug Reaction On-line Tracking
(ADROIT) dictionary. The ADROIT dictionary was the dictionary used by the MHRA (and
its predecessor organisation the Medicines Control Agency) up until March 2004 (63) to
classify suspected adverse drug reactions into the preferred medical terminology for the
ADROIT database, and for classification of seriousness of the suspected ADR. In fact, the
MHRA had to map all MedDRA terms to ‘serious’ or ‘non-serious’ before the transfer from
ADROIT to MedDRA occurred since the MedDRA dictionary did not have these

classifications pre-assigned.
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2.4. Mapping the CTCAE preferred terms to classification of serious or non-serious
To address this deficiency in the CTCAE scale as a tool for aiding in reporting of a suspected
ADR, the researcher assigned the mapped MedDRA term for each CTCAE to the
classification of ‘serious’ or ‘not serious’. The ADROIT dictionary was employed for this

purpose. Each term was entered into ADROIT as can be seen in Figure 2.2 below.

Figure 2.2. ADROIT screen shot
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The resultant classification was then noted in a Microsoft Excel Spreadsheet as can be seen in

Figure 2.3 below:
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Figure 2.3. Serious or non-serious classification of mapped MedDRA term for CTCAE
term
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Appendix 6 contains the completed spreadsheet of the mapped MedDRA terms for CTCAE
terms with the assigned classification of ‘serious’ or ‘non-serious’. This information will be
utilised in Chapter 5 of this thesis to develop standards to operationalise the classification of

serious ADRs in oncology for spontaneous ADR reporting.

2.5. Summary
The National Cancer Institute (NCI) Common Terminology Criteria of Adverse Event
Criteria (CTCAE) is a more complete and precise tool than the WHO or other toxicity
assessment scales (29); and incorporates the internationally agreed Medical Dictionary for
Drug Regulatory Reporting (MedDRA). Considering that MedDRA is used internationally for
use in reporting adverse events from clinical trials, it is then logical that the NCI CTCAE be
used as a basis for deriving a list of adverse events that are classified as serious, regardless of
the severity rating within CTCAE. This list could then be used by oncology healthcare
professionals in conjunction with a reporting algorithm when considering reporting a
suspected ADR via the Yellow Card Scheme. Alternatively the list could possibly be
incorporated into the functionality of electronic patient records/prescribing systems to

automatically prompt healthcare professionals to consider reporting a suspected ADR that has
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a ‘serious’ classification assigned to it, once a positive causal assessment has been

undertaken.
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Chapter 3

A retrospective survey of case notes in adjuvant breast cancer to investigate
a pharmacist led ADR reporting initiative and if it has potential for
improving spontaneous ADR reporting.

3.1. Introduction

Breast cancer is the most common cancer in the United Kingdom despite this cancer being
a rarely seen in men (77). Worldwide, more than a million women are diagnosed with
breast cancer every year, accounting for a tenth of all new cancers and 23% of all new
female cancer cases (78). Incidence rates vary considerably, with the highest rates in
North America, Australia, New Zealand, Western Europe and Northern Europe and the
lowest rates in Africa or Asia (78). While the incident rate has continued to increase,
mortality has fallen consistently since 1989 (77). This decline is due to advances in
prevention, screening and treatment; with adjuvant chemotherapy dramatically improving
the outlook of patients with this disease (79). Adjuvant chemotherapy is additional cancer
treatment given after the primary treatment (usually surgery) to reduce the risk of cancer
recurrence or death from microscopic spread of cancer that is suspected but cannot be
detected at the time of diagnosis (77). Adjuvant chemotherapy reduces the risk of breast
cancer recurrence and death by about 30% and 20% respectively (77). Due to the risk of
adverse effects with the cytotoxic chemotherapy regimens, adjuvant chemotherapy is
usually only given to women with a significant risk of recurrence, or those who test as
oestrogen receptor negative (77). The benefits of adjuvant chemotherapy to the patients
must be weighed against the adverse effects that occur during treatment; with
hospitalisation, dose delays, dose reductions or cessation of treatment possible outcomes.
ADRs resulting from cytotoxic chemotherapy are one of the main causes of patient
morbidity; and they play an important role in increasing healthcare costs associated with
cancer therapy since they frequently result in hospital admissions. One study showed that
more than 9% of patients with breast cancer were admitted to hospital due to adverse

effects of the cytotoxic chemotherapy they received (80).

In the context of the seriousness of the disease both the clinician and the patient often
accept this impact upon patient morbidity as an inevitable consequence of cytotoxic
chemotherapy treatment. The importance of post-marketing reporting of adverse effects

via the Yellow Card scheme is, therefore, not regarded as a high priority in the clinical
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management of the patient since it does not impact directly upon the outcome of therapy.
The perception is that a Yellow Card report for an ADR experienced by a patient
receiving cytotoxic chemotherapy will not alter that individual patient’s treatment regimen
or outcome. However without reporting of oncology ADRs it is possible that safety issues
could go undetected. If these had been detected then that understanding may have lead to
changes in practice designed to prevent such an occurrence with future treatments

involving the same cytotoxic chemotherapy regimen.

Chapter 1 discussed the merits of the success of the Yellow Card scheme for monitoring
medication safety and ensuring patient safety. This depends upon voluntary reporting of
ADRs by members of the multidisciplinary clinical team. The criteria for reporting to the
MHRA via the Yellow Card scheme are:
3. Report all reactions for:

a. Black triangle medicines and vaccines - those medicines that are new to the

market and are under intensive surveillance by the MHRA.

b. Herbal preparations

4. Report all serious reactions for all medicines and vaccines regardless of their black

triangle status.

The term "severe" is not synonymous with serious. This is an important distinction to
make in oncology where the severity of adverse events patients experience during
treatment is a concern. Hence a patient may have a severe reaction but the event itself may
be of relatively minor medical significance. Seriousness (not severity) serves as guide for
defining regulatory reporting obligations and no report would be required in these

circumstances via the Yellow Card scheme.

In oncology the lack of adherence to the criteria for submitting a report to the MHRA
produces a challenge to increase reporting via the Yellow Card scheme in this clinical
area. The reasons for under-reporting of oncology ADRs is unknown but experience
suggests that clinicians feel that there is no benefit in reporting adverse drug that are
common and anticipated with cytotoxic chemotherapy (e.g. neutropenia, septicaemia,

leucopenia, thrombocytopenia, anaemia, etc), whether they are serious or not.
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There is little information in the literature specific to oncology and ADR incidence and
reporting rates due to cytotoxic chemotherapy. Two studies carried out in a specialist
cancer institute in France showed that ADRs related to cytotoxic chemotherapy resulted in
excess costs to the institute (2, 3). Only one of the studies looked at whether the ADRs
were reported via a traditional voluntary, spontaneous reporting scheme. This study found
that 313 ADRs occurred, of which 182 were classified as serious reactions. Only 15
(8.2%) of these serious reactions were reported (2). Another study from Australia looked
at establishing a baseline incidence of ADRs in hospitalised oncology patients and they
found that 9.6% of admissions were related to previous drug therapy and that 37.5% of
patients admitted experienced an ADR (47). As well one study from German research
assessed the incidence, predictability, preventability and severity of ADRs in hospitalised
oncology patients. They found that 454 ADRs occurred during 127 admissions, with a
mean ADR of 2.7 per admission (81). No assessment of reporting rates via the national

ADR reporting scheme was looked at in either of the latter two studies.

Pharmacists at the Edinburgh Cancer Centre (ECC) became concerned over the deficiency
in ADR reporting in their clinical practice during 2001 and in order to improve and to
encourage more frequent and higher quality reporting via the Yellow Card scheme, the
pharmacists developed an adverse drug reaction monitoring standard operating procedure
(SOP). This SOP set the grade of the National Cancer Institute Common Adverse Event
Criteria for reporting as 3 and 4 for all cytotoxic chemotherapy regimens. In addition if a
patient was hospitalised due to an adverse effect or if there stay in hospital was prolonged
due to an adverse effect then this was deemed within the SOP to be reportable as well.
Training was given to all clinical pharmacists working within the oncology directorate in
the autumn of 2001 and an audit of the Yellow Card reports was undertaken from January
2002 to January 2003. 118 yellow card reports were submitted during this period
compared to 13 reports received in the previous year; which was an increase in reporting
of over 800% (57, 58). Of the 118 Yellow Cards submitted, 42% (50) related to patients
being treated for breast cancer, of which 35 were admitted to hospital with neutropenic
sepsis (57, 58). An ADR reporting rate of 1.8 per cycle was estimated (57, 58) but the true
incidence of ADRs in patients receiving cytotoxic chemotherapy at the ECC during this
period was not known; nor was the number of these ADRs which would have met the

MHRA criteria for reporting. This audit did demonstrate the degree of under-reporting of
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ADRSs which exists in oncology; and showed that a pharmacist-led reporting initiative was

effective during the audit period, however, it is unknown if it is a sustainable project.

The purpose of this study is to determine whether intensive monitoring of oncology ADRs
results in an improvement in ADR reporting via the Yellow Card scheme in the long-term.
The primary objective is to quantify the potential for improvement in spontaneous ADR
reporting before and after a pharmacist led ADR reporting initiative by a retrospective

survey of case notes.

3.2. Methods
A non-experimental design of a retrospective case-note review survey was chosen for this
study. The main criticism of this type of study design is that the quality of the data derived

from case-notes review is dependant upon the quality of the information that is recorded.

3.2.1. ldentification of Patient Groups
For the retrospective survey a cohort of patients with breast cancer who were treated with
adjuvant chemotherapy at the ECC during 2001 and 2003 was chosen. This patient group
was chosen taking into consideration that 42% of the patients from whom ADR reports
were completed during the audit performed at ECC in 2002 were patients with breast
cancer, of which the majority received adjuvant chemotherapy regimens. The years of
2001 and 2003 were chosen for the retrospective study to allow comparison of ADR
reporting in these years compared to the audit year. In 2001 there was no adverse drug
reaction reporting initiative in place since this was not initiated until 2002; and in 2003 the
pharmacists’ led adverse drug reaction audit had completed but the practice of
pharmacists’ reporting of oncology adverse drug reactions continued as routine. In
addition, the standard cytotoxic chemotherapy regimens for treating these patients had not
changed from 2001 to 2003. The study design allowed for comparison of spontaneous
adverse drug reaction reporting rates via the Yellow Card scheme before and after the
implementation of the pharmacists’ led adverse drug reaction monitoring in 2002. The
study was also designed to measure any benefit resulting from the pharmacist-led adverse

drug reaction intensive monitoring initiative.

Patients were excluded from the study if they were enrolled in commercial adjuvant

chemotherapy clinical trials at the time. This is because adverse reactions experienced
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during phase III commercial clinical trials do not get reported spontaneously to the
MHRA via a Yellow Card but are reported directly to the sponsor company who then pass
the data to the MHRA. Any non-commercial clinical trial patients were included in the
study since these adverse drug reactions were not captured by industry and were
reportable via the Yellow Card scheme to the MHRA prior to the issue of the new

Medicines for Human Use (Clinical Trials) Regulations being issued in 2004.

Patients were grouped into two groups. Group 1 included all patients treated in the year

2001. Group 2 included all patients treated in the year 2003.

3.2.2. Sample Size
It was estimated that approximately 200 patients with breast cancer were treated each year
with adjuvant chemotherapy at the ECC under the care of two oncologists in 2001 and
2003. To explore the actual incident rate of reportable ADRs, a sample of 96 patients
would be required (assuming 6.7% ADR reporting rate and a margin of error of 5%, 90%
power and 95% confidence) for both Group 1 and Group 2. Therefore each group

contained a sample population of 100 patients.

3.2.3. Collection of Data from Patients’ Case Notes
Review of the patients’ case notes was undertaken in the breast cancer unit at the ECC
over a 2 week period during November 2004. A complete list of patients treated in each
year was obtained and the researcher started at the top of the list and worked ascending
down the list until a sample of 100 eligible patients’ had been obtained for each year.

Figure 3.1 describes the sample selection for each year.
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Figure 3.1. Study sample selection for patients with breast cancer receiving adjuvant

chemotherapy in 2001 and 2003

2001

176 patients with

breast cancer
suitable for
adjuvant treatment

16 29 8 23 excluded
Deceased records Sets of notes Received due to enrolment
unavailable no treatment In a clinical trial

(e.g. at clinics,
with clinicians, etc)

100
Patients
selected

that were
eligible for
inclusion

2003

176 patients with

breast cancer
suitable for
adjuvant treatment

5 25 6 40 excluded
Deceased records Sets of notes Received due to enrolment
unavailable no treatment In a clinical trial

(e.g. at clinics,
with clinicians, etc)

100
Patients
selected

who were
eligible for inclusion

Each patient’s case notes were reviewed including the progress notes, laboratory results

and treatment charts (which record the NCI CAEC scores prior to each cytotoxic

chemotherapy administration). The data to be collected from the patients’ notes included:

e Patient initials

e Patient age

e Tumour type

e  Tumour grade

e Number of nodes involved
e QOestrogen receptor status
e Menopausal status

e Smoking status

e Any known allergies
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e Cytotoxic chemotherapy regimen

* Dose of cytotoxic chemotherapy received

e Number of cycles

e Adverse events and NCI CAEC scores

e Number of admissions to hospital or prolongation of hospital stay that occurred due to
adverse event

e Number of days admitted to hospital

e Patient outcome after each cycle of cytotoxic chemotherapy (i.e. recovered with no
dose reduction; dose reduction; chemotherapy regimen changed; treatment stopped)

e Concurrent medications

e Any annotation that a Yellow Card had been submitted or copy of a yellow card that
had been submitted

All adverse events experienced by the patients were recorded in the appropriate fields of

the data collection form (Appendix 7).

3.2.4. Black triangle status assessment
The adjuvant chemotherapy regimens were reviewed to see if any medicines with a black
triangle status were used in 2001 and 2003. The Intensive Monitoring list prepared by the
MHRA for these years was used to determine if any of the medicines in question had a
black triangle status during the corresponding years. This was necessary since all ADRs
experienced by the patients’, regardless of grade or seriousness, would be deemed as

reportable under the criteria of “black triangle status” set out by the MHRA.

3.2.5. Classification of Adverse Events
At the Edinburgh Cancer Centre (ECC) the NCI CTCAE Scores are assessed by nursing
or medical staff and recorded on the standard forms located on the back of each cytotoxic
chemotherapy regimen prescription sheet (Appendix 8). The adverse event grades of 1 to
4 for each criteria listed are scored subjectively or objectively as appropriate by the
assessor. Any additional adverse events experienced by the patients are also annotated.

These adverse event scores are not linked directly to MHRA criteria for reporting.
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None of the medicines contained within the cytotoxic chemotherapy regimens in these
years had a black triangle status so it was only necessary to consider those adverse events
that were classed as ‘serious’ for reporting purposes. Therefore it was necessary to assign
each adverse event to the classification of ‘serious’ or ‘not serious’ before a decision
could be made on whether the adverse event met the criteria for reporting via the Yellow
Card scheme. The ADROIT dictionary was used to classify each adverse event recorded
for the patients as either “serious” or “non-serious”. The ADROIT dictionary was the
dictionary used by the MHRA up until the end of 2004 to classify suspected adverse drug
reactions into the preferred medical terminology for the ADROIT database, and for

classification of seriousness of the suspected ADR.

3.2.6. Designation as ADR
At the ECC, after the nurse scores the adverse event no formal assessment of causality is
performed to determine whether the adverse effect in question is due to the cytotoxic
chemotherapy. Therefore a causal analysis had to be carried out for each patient by the
researcher to determine if the serious adverse event(s) documented could be attributed to
the medicines used in the cytotoxic chemotherapy regimens or supportive therapies given.

The adverse event was only classed as an ADR if a positive association was found.

All haematological adverse events, which have a serious classification, were given the
classification of ADR if any decrease in the patient’s baseline haematological values
occurred during cytotoxic chemotherapy treatment. All other serious, non-haematological
ADRs had a causal analysis carried out by the researcher using the nomogram seen in
Table 2.3 in Chapter 2, and were assigned a probability of certain, probable, possible,
unlikely, unclassified or unclassifiable. If the serious, non-haematological adverse event
was considered to be certain, possibly or probably due to the cytotoxic chemotherapy or

supportive therapy given then it was too classed as an ADR.
The summarised information on haematological and other serious adverse events (classed

as an ADR by the researcher) was independently reviewed separately by a pharmacist and

two doctors to validate the decision made to classify an adverse event as an ADR.
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3.2.7. Yellow Card Reports

Yellow Card data from Lothian for 2001 and 2003 was used to obtain the list of adverse

drug reaction reports received for cytotoxic chemotherapy agents. This was achieved

through the following methods:

a) For 2001 a search of the ADROIT yellow card data for the year 2001 was carried out to
compile the list of adverse drug reaction reports for cytotoxic chemotherapy
regimens/medicines received from the postcode “EH4 2XU”. Once the list was
compiled the reports were cross-referenced by Group 1 patients’ initials, age, date of
reaction and adverse drug reaction(s) experienced. Any reports that matched were
confirmed as a positive yellow card report having been submitted.

b) For 2003, a search of the Yellow Card Centre Scotland (previously known as CSM
Scotland) database for the year 2003, including direct yellow card reports and bypass
reports, was carried out to compile a list of all reports for oncology medicines received
from the Western General Hospital (hospital code “LT2” on the database). Once the list
was compiled the reports were cross-referenced by Group 2 patients’ initials, age, date
of reaction and adverse drug reaction(s) experienced. Any reports that matched were

confirmed as a positive yellow card report having been submitted.

A separate method was employed for obtaining the data in 2001 than in 2003, since the
2001 data set was not available within the Yellow Card Centre database that did not open
until October of 2002. Once all yellow card reports had been matched and entered into the
Microsoft Access® database, the reporting rate for 2001 and 2003 was established.

3.2.8. Database
A Microsoft Excel® database was designed for compilation of the data. The data fields
included audit number, patient initials, age, tumour type, nodes, tumour grade, estrogen
receptor status, cytotoxic chemotherapy regimen, body surface area, number of cycles,
serious ADR experienced, admitted to hospital due to ADR, admission prolonged due to
ADR, number of admissions, number of days admitted, patient outcome, dose delays, other
medicines, smoking status, menopausal status, ejection fraction, known allergies, adverse
events experienced, classed as an ADR, and additional comments. From this database
information on patient demographics, cytotoxic chemotherapy regimens, adverse events,

outcomes and ADRs were summarised for both Group 1 and Group 2.
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3.2.9. Statistical Analysis
Data was analysed using Minitab statistical package (version 15). Descriptive statistics
were used to describe the demographics of the adjuvant breast cancer patients sampled in
both years. The Fisher’s Exact test was used to test the Null hypothesis. This was necessary

due to one of the cells containing less than 5.

3.2.10. Ethics
The Lothian Research and Ethics Committee (LREC) were provided with a protocol and
flow chart (Appendix 9) for the retrospective case note survey to see if LREC approval
was required. They advised that ethics approval was not required. A copy of the reply

received can be seen in Appendix 10.

3.3. Analysis

3.3.1. Patient Demographics
A total of 100 patients’ case notes with breast cancer receiving adjuvant chemotherapy
were reviewed for 2001 and 2003. Table 3.1 summarises the demographics of the sample
population from 2001 and 2003. Figures 3.2 to 3.7 illustrate the distribution and spread of
the age, body surface area (BSA) and number of cycles given within these sampled

populations.
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Table 3.1. Summary of patient characteristics

2001 2003
Number patients case notes reviewed 100 100
Mean (SD) age 52 54
Mean (SD) number cycles given 7.2 7.8
Mean (SD) body surface area 1.7 m? 1.7m’
ER Status
ER Positive 76 84
ER Negative 24 16
Tumour Grade
3 68 58
2 21 39
1 3
Not recorded/Unknown 8 1
Tumour Type
Ductal 64 77
Lobular 1 2
Not recorded/Unknown 35 21
Nodes
0 61 84
1-3 33 13
4-9 4 1
>10 2 2
Menopausal status
Pre 29 30
Peri 6 8
Post 45 45
Unknown 20 17
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Figure 3.2.

Histogram of age for study population in 2001
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The age of the sample population in 2001 ranged from 30-73 years of age, with a mean of 52.

Figure 3.3.

Histogram of age of study population for 2003
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The age of the sample population in 2003 ranged from 29-79 years of age, with a mean of 54.
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Figure 3.4.

Histogram of BSA for study population in 2001
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The body surface area for the sample population in 2001 ranged from 1.3 to 2.13 m®, with a
mean of 1.7m’.

Figure 3.5.
Histogram of BSA of study population for 2003
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The body surface area for the sample population in 2003 ranged from 1.35 to 2.18 m’, with a
mean of 1.7m”.
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Figure 3.6.

Histogram of number of chemotherapy cycles in 2001
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The number of cycles received by the sample population in 2001 ranged from 3 to 12, with a
mean of 7.2.

Figure 3.7.

Histogram of number of chemotherapy cycles recieved in 2003
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The number of cycles received by the sample population in 2003 ranged from 1 to 12, with a
mean of 7.8.

The cytotoxic chemotherapy regimens that were used in the adjuvant breast cancer sample
patient population in 2001 and 2003 were:

e AC (doxorubicin and cyclophosphamide)
* BONADONNA (doxorubicin /cyclophosphamide, methotrexate, and 5-fluorouracil)
* CMF (cyclophosphamide, methotrexate and 5-fluorouracil)

* Docetaxel/Epi (docetaxel /epirubicin)
e Epi/CMF (epirubicin/ cyclophosphomide, methotrexate and 5-fluorouracil)
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Table 3.2 and Figure 3.8 show a summary of the number of patients receiving each cytotoxic
chemotherapy regimen in 2001 and 2003. None of these cytotoxic chemotherapy regimens

contained a medicine with a black triangle status.

Table 3.2. Summary of number of patients receiving each cytotoxic chemotherapy
regimen in 2001 and 2003.

2001 2003
AC 1 0
BONADONNA 13 12
CMF 54 26
Docetaxel/ Epi 1 0
Epi/ CMF 31 62
Total 100 100

Figure 3.8. Comparison of cytotoxic chemotherapy regimens received in 2001 and
2003
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3.3.2 Adverse Events
In 2001 a total of 1,811 adverse events were recorded from the patient records from 717
cycles of chemotherapy administered (average 2.5 adverse events per cycle). In 2003 a total

of 2,213 adverse events were recorded from the patient records from 778 cycles of
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chemotherapy administered (average 2.8 adverse events per cycle). These adverse events
were reviewed by the researcher and those that were classified as serious were selected for
possible classification as an ADR. It was not necessary to analyse the non-serious adverse
events any further for the purpose of this study since none of the cytotoxic chemotherapy
regimens in either year contained any black triangle medicines, and the Yellow Card scheme

does not require non-serious suspected reactions for older medicines to be submitted.

3.3.2.1 Serious adverse drug reactions

The researcher selected 917 serious adverse events from 2001, and 1134 serious adverse
events from 2003 for a causal analysis. The serious ADRs selected by the researcher were
independently validated separately by a pharmacist and two doctors. There were only two
adverse events (neurofibromatosis and hypokalaemia) from two patients that were excluded
from the original list compiled by researcher after independent validation. This gave a
confirmed total of 911 and 1133 serious ADRs in 2001 and 2003 respectively. Hence, an
average of 1.3 and 1.5 ADRs per cycle was observed in 2001 and 2003 respectively.

From the 100 patients sampled from 2001 and 2003 there was no noticeable difference in the
percentage of patients with breast cancer receiving adjuvant chemotherapy that experienced a
serious adverse drug reaction (97% versus 96% respectively). Table 3.3 summarises this

information.

Table 3.3. Number of patients experiencing a serious adverse drug reaction during
cytotoxic chemotherapy treatment

2001 2003
Serious adverse drug reaction 97 96
experienced by patient *
No serious adverse drug reaction 3 4
experienced by patient *
Total Patients 100 100

*Serious as defined by MHRA criteria [10].

Figures 3.9 and 3.10 show percentage contributed by each cytotoxic chemotherapy regimen in

2001 and 2003 respectively. The main difference was a significant increase observed in the
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percentage of ADRs due to Epi/CMF in 2003 compared to 2001 (61% versus 30%) but a
significant decrease in the percentage of ADRs due to CMF (20% versus 43%).

Figure 3.9.
Serious ADRs by regimen 2001
AC
0.4%
BONADONNA
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Figure 3.10.
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Of the total serious ADRs, 668 (73%) and 818 (72%) were serious haematological ADRs in
2001 and 2003 respectively. Table 3.4 summarises the number and CTCAE grade of all

serious haematological adverse drug reactions experienced by the patients in 2001 and 2003.

Table 3.4. Summary of serious haematological adverse drug reactions and CTCAE

grade
2001 (% of total) 2003 (% of total)
Grade 4 neutropenia 16 29
Grade 4 leucopenia 3 5
Grade 4 anaemia 0 0
Grade 4 thrombocytopenia 0 1
Total Grade 4 19 35
(3%) (4%)
Grade 3 neutropenia 57 64
Grade 3 leucopenia 11 23
Grade 3 anaemia 1 0
Grade 3 thrombocytopenia 1 0
Total Grade 3 70 87
(109%) (11%)
Grade 2 neutropenia 129 166
Grade 2 leucopenia 83 126
Grade 2 anaemia 14 12
Grade 2 thrombocytopenia 0 0
Total Grade 2 227 304
(34%) (37%)
Grade 1 neutropenia 125 117
Grade 1 leucopenia 163 163
Grade 1 anaemia 60 111
Grade 1 thrombocytopenia 4 1
Total Grade 1 352 392
(53%) (48%)
Total number 668 818

Grade 3 and 4 haematological ADRs accounted for only 13% (89 of the 668) and 15% (122 of
the 818) of the serious haematological adverse drug reactions respectively in 2001 and 2003.
Neutropenia accounted for the highest proportion of grade 3 and 4 haematological ADRs for
both years (82% and 76% in 2001 and 2003 respectively).
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Serious, non-haematological ADRs accounted for 27% (243 and 304 respectively in 2001 and
2003) of the total ADRs in both years. The serious, non-haematological adverse events that

were experienced by patients in 2001 and 2003 can be seen in Table 3.5.

Table 3.5. Comparison of serious non-haematological adverse drug reactions

2001 2003

Conjunctivitis (not otherwise specified) 161 223
Chest infection (not otherwise specified) 19 11
Depression 16 4
Neutropenic sepsis
Anxiety

Hypokalaemia
Pulmonary embolism
Allergic reaction
Haematemesis

Decrease in renal function
Cellulitis

Dysphagia

Facial oedema

Cellulitis with septicaemia
Pneumonia

Laryngitis

Atrial fibrillation
Pulmonary oedema
Cholangitis aggravated
Jaundiced

Panic attacks

Mood swings

Vasovagal and syncope
Venous thrombophlebitis
Alteration in visual acuity
Arthralgia

Bacterial infection nos
Painful swallowing

C Difficile diarrhoea
Increase in blood glucose
Epistaxis
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Table 3.5 continued. Comparison of serious non-haematological adverse drug reactions

2001 2003

Heart flutter

Blood clot in Hickman line

Indigestion (resulting in hospital admission)
Shingles

Hypomagnesaemia

DVT

Cholangitis

Liver function abnormal

Anorexia

Rash (resulting in hospital admission)

— =N === O OO

WO OO ODODODO — — =

Total 243 04

Table 3.6 shows a summary of serious, non-haematological ADRs by system organ class in
2001 and 2003. The main system organ class the non-haematological serious ADRs belonged

to was the eye, accounting for 67% and 74% in the respective years.

Table 3.6. Summary of serious, non-haematological ADRs by system organ class in 2001
and 2003

Total number of ADRs Total number of ADRs
for System Class 2001 for System Class 2003

Eye 162 (67%) 225 (74%)
Infections 34 (14%) 40 (13%)
Psychiatric 24 (10%) 9 (3%)
Immune 1 (<1%) 5 (2%)
Gastrointestinal 3 (1%) 7 (2%)
Hepatobiliary 3 (1%) 2 (<1%)
Renal 1 (<1%) 2 (<1%)
Cardiac I (<1%) 3 (1%)
Skin 1 (<1%) 0

Vascular I (<1%) 7 (2%)
Musculoskeletal 6 (2%) 2 (<1%)
Neurological 0 I (<1%)
Respiratory 1 (<1%) 0
Investigations 5 (2%) 1 (<1%)

Table 3.7 provides a summary of the total number of haematological and non-haematological
adverse drug reactions in 2001 and 2003. There were 222 more serious adverse drug reactions
in 2003 than in 2001 (1133 versus 911 respectively) but there was no difference in the

percentage in each year when serious haematological was excluded (approximately 27% in
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both years); or when Grade 1 and 2 haematological ADRs were excluded (36% and 39%
respectively for 2001 and 2003).

Table 3.7. Summary of total haematological and non-haematological adverse drug
reactions in 2001 and 2003

2001 (% total) 2003 (% total)

Total adverse drug reactions
classified as serious 911 1133
(including haematological)

Total adverse drug reactions

classified as serious 243 304
(excluding haematological) (26.7%) (26.8%)
Total adverse drug reactions

classified as serious 332 437
(excluding grade (36.4%) (38.5%)
1&2 haematological)

3.3.3 Hospital admissions and outcomes

There was almost twice as many patients admitted to hospital in 2003 than in 2001 due to an
ADR (24% versus 13%); and proportionality twice as many admissions to hospital in 2003
than in 2001 due to an ADR (34% versus 17%). There was little difference in the number of
admissions prolonged due to an ADR (2% versus 1%). Table 3.8 shows the number of
patients admitted to hospital or had their hospital stay prolonged due to an ADR in 2001 and
2003; as well as total days admitted and the number of dose delays that resulted in these

patients.

Table 3.8. Comparison of hospital admissions in 2001 and 2003

2001 2003
Number of patients admitted to hospital due to ADR 13 24
Total number of admissions 17 34
Total number of days admitted 87 226
Admission prolonged due to ADR 1 2

The cytotoxic chemotherapy regimes that the patients received who were hospitalised with an
ADR in 2001 included CMF (7 patients with a total resultant inpatient stay of 29 days),
EPI/CMF (5 patients with a total resultant inpatient stay of 40 days) and BONADONNA (1
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patient with a resultant inpatient stay of 7 days). The reasons for the 13 admissions to hospital
in 2001 included neutropenic sepsis, pneumonia (but not neutropenic), chest infection (grade
1 neutropenia), infected dental abscess, shingles, cellulitis (not neutropenic), oesophageal

candidiasis with spasm, DVT and PE.

The cytotoxic chemotherapy regimes that the patients were receiving who were hospitalised
with an ADR in 2003 included CMF (4 patients with a total resultant inpatient stay of 45
days), EPI/CMF (17 patients with a total resultant inpatient stay of 166 days) and
BONADONNA (3 patients with a total resultant inpatient stay of 15 days). The reasons for
the 24 admissions in 2003 included cellulitis, cellulites with septicaemia, indigestion, heart
flutter, C Difficile diarrhoea, chest infection, bacterial infection (not otherwise specified),
pneumonia, dysphagia, haematemesis, pulmonary embolism, hypokalaemia, atrial fibrillation,

pulmonary oedema, aggravated cholangitis and neutropenic sepsis.

In 2003 the percentage of admissions to hospital with an ADR with Epi/CMF was almost
double that of 2001 (71% versus 38%). The total number of patients in 2003 receiving
Epi/CMF, however, was double that of 2001 (62 versus 31). Table 3.9 compares the patient

admissions in 2001 and 2003 by cytotoxic chemotherapy regimen.

Table 3.9. Comparison of hospital admissions in 2001 and 2003 by cytotoxic

chemotherapy regimens

2001 2003
Total Percentage of Total Percentage of
patients patients receiving patients patients receiving
admitted this regimen in the admitted this regimen in the
with ADR year with ADR year
(% of total) (% of total) (% of total) (% of total)
CMF 7 54 4 26
(54%) (13%) (17%) (15%)
Epi/CMF 5 31 17 62
(38%) (16%) (71%) (27%)
BONADONNA 1 13 3 12
(8%) (8%) (13%) (25%)
Total 13 24
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There were also proportionally more occupied bed days as a result of an ADR in 2003 than in
2001. The cytotoxic chemotherapy regimen responsible for this increase was mainly
Epi/CMF. Table 3.10 shows a comparison of hospital beds days due to cytotoxic
chemotherapy regimens in 2001 and 2003.

Table 3.10. Comparison of number of hospital bed days by cytotoxic chemotherapy
regimen in 2001 and 2003

2001 2003
Number of hospital bed days Number of hospital bed days
(% of total) (% of total)

CMF 33 45

(38%) (20%)
Epi/CMF 46 165

(53%) (73%)
BONADONNA 8 16

(9%) (71%)
Total 87 226

Table 3.11 shows the patient outcomes after cytotoxic chemotherapy in 2001 and 2003 with

regard to dose reductions, regimen changes, or treatment cessation.

Table 3.11. Comparison of patient treatment outcomes in 2001 and 2003

Patient outcome after treatment 2001 2003
Dose delays 78 66
Dose reduction 6 12
Chemo regimen changed 1 2
Patient recovered and no dose reduction required 89 81
Treatment stopped 4 5

There was very little difference observed between the two years for dose delays, regimen
changes, treatment cessation, or patients recovering between treatment cycles requiring no
dose change. However there was over twice as many dose reductions before the next cycle of
treatment in 2003 than in 2001. 83% (10 of 12) of these dose reductions in 2003 was in
patients who were hospitalised due to an ADR; compared to 50% (3 of 6) in 2001. As well,
60% (3 of 5) of the treatments being stopped in 2003 were for patients who were hospitalised
with an ADR; compared to 25% (1 of 4) in 2001.
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Figure 3.11 and 3.12 show treatment outcomes by cytotoxic chemotherapy regimens in 2001
and 2003. The main differences noted in the treatment outcomes between the different
cytotoxic chemotherapy regimens in 2001 and 2003, was that there was a slight increase in
the percentage of dose reduction with Epi/CMF in 2003 compared to 2001; and a decrease in
the number of dose delays with CMF.

Figure 3.11.
Treatment outcomes 2001
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65



Figure 3.12.

Treatment Outcomes 2003
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3.3.1 Yellow card reports
Table 3.12 shows the number of patients who were identified to have had a serious ADR in
2001 and 2003; as well as the number of these identified ADRs that were reported via the

Yellow Card scheme in these two years.

66



Table 3.12. Comparison of patients who experienced a serious ADR and the number of
these ADRs that a Yellow Card report was submitted for in 2001 and 2003

2001 2003
Number of patients who experienced a serious ADR 97 96
Number yellow card reports submitted to the MHRA 1 6
Report origin Hospital Hospital
pharmacist Pharmacist

There was little change observed in reporting rate with a reporting rate of 1 % (i.e. 1 out of
the 97 patients who experienced any serious ADR was reported via the Yellow Card scheme)
in 2001 and reporting rate of 6.3% (i.e. 6 of the 96 patients who experienced a serious AE was
reported via the Yellow Card scheme) in 2003. There was no statistically significant
difference observed in the reporting rates between the two years (p=0.12). Pharmacists were
the only oncology healthcare professional group who submitted reports for these sample

populations in 2001 and 2003.

3.4 Discussion
3.4.1 Principal findings
3.4.1.1 Cytotoxic chemotherapy regimens

The cytotoxic chemotherapy regimens that were used in the adjuvant breast cancer sample
population in 2001 and 2003 were AC (doxorubicin and cyclophosphamide), BONADONNA
(doxorubicin /cyclophosphamide, methotrexate, and 5-fluorouracil), CMF
(cyclophosphamide, methotrexate and 5-fluorouracil), docetaxel/Epi (docetaxel /epirubicin),
and Epi/CMF (epirubicin/ cyclophosphamide, methotrexate and 5-fluorouracil). The only
noticeable difference between the two years was the shift from using CMF in 2001 to using
more Epi/CMF in 2003. None of the regimens contained any black triangle medicines.

In both 2001 and 2002, CMF, Epi/CMF, and BONADONNA resulted in admissions to
hospital due to an ADR. There were twice as many patients admitted to hospital in 2003 than
in 2001 due to an ADR as observed in the study populations (24% versus 13%). In 2003, the
percentage of admissions to hospital with an ADR following treatment with Epi/CMF was
almost double that observed in 2001 (71% versus 38%). There were also proportionally more
occupied bed days as a result of an ADR in 2003 than in 2001 with a total of 226 and 87
inpatient bed days in 2003 and 2001 respectively. This increase was mainly due to Epi/CMF
but it must be noted that the total number of patients in 2003 receiving Epi/CMF was double
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that of 2001 (62 versus 31). In 2001 the unit cost for medical inpatient care was £359.00 per
day in Scotland (82), it can be calculated therefore, that a total cost of approximately
£112,000 (£81,000 for 2003 and £31,000 in 2001) was the result of ADRs in the study
populations for 2001 and 2003.

There was very little observed difference between the two years for consequences from ADRs
that included dose delays, regimen changes, treatment cessation, or patients recovering
between treatment cycles requiring no dose change. There was, however, over twice as many
dose reductions before the next cycle of treatment in 2003 than in 2001, which can be mainly
attributed to Epi/CMF. This data is in contrast to the National Epirubicin Adjuvant Trial
(NEAT) that showed that the excess treatment-related adverse effects with EPI/CMF did not
affect delivered-dose intensity (83). 83% (10 of 12) of these dose reductions in 2003 was
required in patients who were hospitalised due to an ADR; compared to 50% (3 of 6) in 2001.

It should be noted that 60% of the treatments which were stopped in 2003 were observed in
patients who were hospitalised with an ADR; compared to only 25% in 2001. This suggested
that more severe adverse events and intolerance to treatment were prevalent in the 2003

patient population.

3.4.1.2 Incidence rate of serious ADRs
A total of 911 serious ADRs spread over 717 cycles occurred in 97% of the patients in 2001;
and 1133 serious ADRs spread over 778 cycles occurred in 96% of the patients in 2003. This
gave an average incident rate of 1.3 and 1.5 ADRs per cycle in 2001 and 2003 respectively.
Epi/CMF caused 61% of these serious ADRs in 2003 but only contributed 30% in 2001.
Again the doubling in number of patients receiving this regimen in 2003 from 2001 gave a
proportionate increase in observed serious ADRs. This observation is in agreement with the
NEAT trial, which showed that the overall incidence of adverse effects was significantly

higher for epirubicin plus CMF than with CMF alone (83).

3.4.1.2.1 Haematological
Serious haematological ADRs accounted for 73% and 72% of the total observed ADRs in
2001 and 2003 respectively. Grade 3 and 4 haematological ADRs accounted for only 13%
and 15% of the serious haematological adverse drug reactions respectively in 2001 and 2003.

Oncology healthcare professionals anticipate these haematological ADRs since they are
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known side effects with all the adjuvant chemotherapy regimens. It is usually only grade 3 or
grade 4 ADRs that oncologists would be concerned with during treatment since patients’
levels of haemoglobin, neutrophils, platelets and WBCs must recover sufficiently before a
subsequent cycle of chemotherapy can be given. Further considerations of haematological
parameters dictate dose delays, dose reductions or cessation of treatment. Grade 1 ADRs
normally require no treatment and grade 2 ADRs normally require support care only and do

not carry the same consequences for treatment outcomes.

3.4.1.2.2 Non-haematological
Serious, non-haematological ADRs accounted for 27% of the total ADRs in both 2001 and
2003. The system organ classes (SOCs) involved included 14 of the 25 SOCs (eye disorders,
infections, psychiatric disorders, immune system disorders, gastrointestinal disorders,
hepatobiliary disorders, renal disorders, cardiac disorders, skin disorders, vascular disorders,
musculoskeletal disorders, neurological disorders, respiratory disorders and investigations.

The top three SOCs were eye disorders, infections and psychiatric disorders.

The main system organ class the non-haematological serious ADRs belonged to was eye
disorders (67% and 74% in 2001 and 2003 respectively). This was due to the high number of
incidences of conjunctivitis seen in the patients receiving 5-fluoruracil. This is an anticipated

side effect that is seen with treatment and patients are managed with symptomatic care.

Infections accounted for 14% and 13% of the total non-haematological serious ADRs in 2001
and 2003 respectively. Neutropenic sepsis, specifically, accounted for a very small percentage
of the total non-haematological serious ADRs seen in 2001 and 2003 (2% and 6%
respectively). This was surprising considering that in the audit conducted in 2002 at ECC, 77
(44%) of the adverse reactions reports were due to neutropenic sepsis; with 35 (80%) of these
reports being observed in patients with breast cancer (58). Therefore the incident rate for
neutropenic sepsis in the 2001 and 2003 study populations appears to be lower than estimated

from previous audit.

Psychiatric ADRs (including depression, mood swings, and anxiety) accounted for 10% and
3% of the total non-haematological serious ADRs seen in 2001 and 2003. Psychological
stress is frequently seen in cancer patients. There is evidence published in the literature from a

multivariate analysis to suggest that a past history of major depressive disorder and
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helplessness/hopelessness were significantly associated risk factors with psychiatric disorders
in patients with breast cancer. However various other factors are considered to be associated
with, and are intricately related to, psychiatric disorders during cancer treatment. These
include physical variables such as pain, fatigue, other symptom burdens (such as nausea and
vomiting) and poor performance status. Further studies are needed to clarify causal links
between QOL and psychiatric disorders (84, 85). All of the latter factors are directly
attributable to cytotoxic chemotherapy, so psychiatric adverse events will continue to be
considered an outcome of the medicine and deemed a possible ADR until future evidence

suggests otherwise.

3.4.1.3 Yellow Card reporting rate
There was an increase of 5 Yellow Card reports from 2001 to 2003 with pharmacists being
the only oncology healthcare professional group submitting all of these reports. The Fisher’s
Exact test found no statistically significant difference in the reporting rates between 2001 and
2003 (1% versus 6.3%). The reporting rate for serious ADRSs in this study for both years is
less than that observed in a French study at a cancer institute, which found a reporting rate of

8.2% for serious ADRs due to cytotoxic chemotherapy (2).

3.4.2 Strengths and weaknesses of study
During the data collection period, building work was ongoing in the area of the hospital where
all deceased patient records were kept. As a result the researcher was not able to access any of
these patients’ notes. These patients who had an end result of mortality may have had more
serious adverse events and could have contributed to a higher incident rate of serious ADRs.

Therefore the possibility of a bias having been introduced as a result cannot be ruled out.

With all retrospective case note review surveys, the quality of the data obtained is dependent
upon the quality of the recording of data in the notes. While a standard ‘toxicity’ assessment
sheet is used by all nurses there is likely to be variation in the recording observed toxicities.
The grading of adverse events is subjective in nature so internal validity of the grading
instrument will be a confounding factor. It was noted by the researcher that, in some case
notes, that nurses either did not record toxicities or graded lower than that recorded in the
patient progress notes by the oncologist. As a result it is possible that some adverse

events/ADRs will have been missed.
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It has been shown that structured case note review, when carried out by a trained professional,
results in reliable detection of adverse events (86). The researcher in this case was an
experienced pharmacist with expertise in ADR detection and reporting who had worked in the

oncology speciality before.

Data should be gathered by the same observer whenever possible to ensure that the results
will be free from bias resulting from differences between observers (87). The same researcher
reviewed all 200 sets of notes, recorded the data on the recording form and entered the data
into a Microsoft Excel spreadsheet, which eliminated any bias due to differences in observers.
There was no validation of the recording of the adverse events by the researcher from the case

notes or of the entry into the database due to practicality of resource constraints.

There was no independent review undertaken after the researcher assigned the serious
classification according to ADROIT. The researcher, later, undertook a causal analysis on all
serious ADRs and assigned the likelihood of whether it was an ADR, and independent
assessment of the assignments was undertaken by three others to validate these assignments

however.

3.4.3 Strengths and weaknesses in comparison to other studies
This study used a retrospective case note review as the study design and the target population
selection came from a complete list of all patients treated from the oncology database at ECC.
The possibility of interpreter bias exists with this study design, both for nurses (assessing
adverse events at each cycle of treatment) and for the researcher (recording relevant
information from the notes). ICD-9 codes were utilised to identify potential patients in
Lapeyre-Mestre et al and Couffignal et al studies (2, 3) this was not as accurate a means of
identifying a target population since it is dependent upon a correct code being assigned to
following discharge from hospital. Poole et al (47) used a prospective study design to collect
their data that depended upon pharmacists identifying patients who had experienced an ADR,
which introduced the possibility that some patients would not have been identified. Lau et al
utilised interviews and review of case notes to gather their data. The quality of the
information obtained from the interviews depends on the questions asked and answers

received (81). The potential for interviewer bias, therefore, was likely to exist in this study.
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No independent validation of causal analysis occurred in the studies carried out by Poole et al
or Lau et al; and Lapeyre-Mestre et al or Couffignal et al did not undertake any further causal
analysis since the information had come from ICD-9 codes for potential ADRs of concern (2,

3,47, 81).

3.4.4 Implications of findings
Oncology healthcare professionals often anticipate the majority of haematological ADRs seen
in oncology; and best supportive care is given to prevent or treat (such as G-CSF to treat
neutropenia; or erythopoieses-stimulating agents or blood transfusions to treat anaemia) (88).
These treatments are not without risks in some patient groups (such as risk of
thromboembolism and decreased survival outcomes with erythopoieses-stimulating agents)
(89-91) or financial implications (89); so patients selected to receive these therapies are done
so taking into consideration the risks and benefits. In this study haematological ADRs (which
are classed as serious by MHRA definition) accounted for over 70% of the total ADRs seen in
both study populations. Considering that all haematological ADRs were known and expected
it is highly unlikely that the oncology healthcare professionals would consider reporting these
ADRs via the Yellow Card scheme, even though they do meet the Yellow Card criteria for
reporting. Also considering the volume of haematological ADRs (which are all classed as
serious) seen in routine clinical practice, it does then bring into question whether the current

Yellow Card criteria are realistic or achievable in oncology.

Similarly with non-haematological serious ADRs, the majority seen in the patient populations
in 2001 and 2003 are those that would be anticipated (infections secondary to
immunosuppression, eye problems with 5-fluorouracil regimens, and psychiatric related
ADRs). Additionally, oncologists are aware that allergic reactions are a possibility;
particularly those associated with infusion of with cytotoxic chemotherapy regimens. As a
result patients are either pre-medicated with dexamethasone and an antihistamine or are
treated as per treatment protocol when they do occur. Reporting of any of these expected
ADRs with cytotoxic chemotherapy regimens are unlikely to be considered for reporting via

the Yellow Card scheme.

Since this case review was conducted the Gold Standard for treatment of adjuvant breast
cancer has changed with BONADONNA and single agent CMF no longer being used.

Anthracycline-based regimens (epirubicin or doxorubicin) are now the current standard (77).
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These standard regimens include EPI/CMF (83); or AC (doxorubicin and cyclophosphamide)
or FAC (5-fluorouracil, doxorubicin and cyclophosphamide) with the addition of a taxane
(paclitaxel or docetaxel) sequentially or concomitantly (5). Docetaxel and paclitaxel can cause
serious ADRs such as febrile neutropenia (especially with docetaxel regimen) (92-94),
arthralgia, myalgia, peripheral neuropathy, significant hypersensitivity infusion reactions and
cardiotoxicity (95, 96). Hence the adverse event profile and subsequent serious ADRs will
change from the one observed and reported in this case review. Other changing practices in
adjuvant chemotherapy that may also affect the adverse effects profile observed in a patient
population are:

1) Concurrent use of trastuzumab in Her-2 positive patients (5), which can cause
serious ADRs such as arthralgia, myalgia, supraventricular tachyarrhythmia,
hypotension, heart failure, cardiomyopathy, palpitations, and hypersensitivity
reactions (97).

2) The addition of other medicines to anthracycline or taxane-based chemotherapy,
such as gemcitabine and paclitaxel (5, 93). Gemcitabine can cause serious ADRs
such as myocardial infarct, cardiac insufficiency, arrhythmia (predominantly
supraventricular in nature), interstitial pneumonitis together with pulmonary
infiltrates, serious hepatotoxicity, haemolytic uraemic syndrome and renal failure,

febrile neutropenia and thrombocythaemia (98).

Therefore the likelihood is that patients with breast cancer receiving adjuvant chemotherapy
may experience even a greater number of serious ADRs. Proportionately there is likely to be
an increase in the number of ADRs that remain unreported via the Yellow Card scheme
unless other initiatives are taken to attempt to facilitate reporting and to improve reporting
rates. The pharmacist-led ADR reporting initiative showed no significant increase in reporting
rate after the initial launch of the initiative during 2002 was complete. This suggests that long-

term sustainability of increased ADR reporting is problematic with this initiative.

Oncology oriented guidelines for ADR reporting, which highlight clinical relevance, need to
be developed to address under-reporting of ADRs. Greater education and training to support
ADR reporting by oncology healthcare professionals is required to highlight the importance
of the Yellow Card scheme and post-marketing monitoring of medicines. The review of the
Yellow Card scheme, which was led by Jeremy Metters, was completed in 2004. Amongst

the findings of the report was the recommendation that it was essential that the scheme
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maintain its focus upon serious, previously unknown ADRs and black triangle products but
the report supported the development of clearer guidelines for definitions of serious ADRs
(35). In oncology practice this is certainly of relevance since it is usually the severity of
adverse events, grade 3 and grade 4, that are considered of concern oncology healthcare
professionals. However, even after a positive causal analysis for an ADR is made in these
situations, these high-grade adverse events do not always correspond to a serious ADR that
would constitute reporting to the MHRA. Hence there is a need to define which adverse
events (considered to be an ADR) and grades specifically that should be reported. The
simplest and easiest means of achieving this may be through mapping of the NCI CTCAE
criteria to either serious or non-serious. This information could then be incorporated into
patient electronic records for recording oncology patients’ adverse events; and could act as a
prompt for reporting those adverse events considered to be an ADR to regulatory agencies

such as the MHRA.

3.4.5 Unanswered questions and future research
This study has raised a few questions that require further study. These include:
1) What are the knowledge, behaviour and attitudes of oncology healthcare professionals
regarding reporting of oncology ADRs via the Yellow Card scheme?
2) What would define the adverse events (considered to be an ADR) and NCI CTCAE
grades that should be reported via the Yellow Card scheme to help increase the ADR

reporting rate in oncology?

3.5 Conclusions
The pharmacist-led ADR reporting initiative resulted in only a non-significant 5% absolute
increase in reporting in the year after the audit finished compared to the year before the audit.
Therefore the substantial increase in reporting that was seen during the audit year in 2002 was
proven not to be sustainable. As a result, even though this initiative encourages good
reporting practice and highlights Yellow Card reporting in oncology it cannot be adopted as a
means for sustaining increased ADR reporting in oncology via the Yellow Card scheme. In
addition, only pharmacists contributed the reports so there is a greater need to ensure that all
oncology healthcare professionals report ADRs. Hence other means of improving oncology
ADR reporting must be pursued in addition to this model of good practice to improve

pharmacovigilance in oncology.
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Chapter 4

Knowledge, behaviour and attitudes of oncology healthcare professionals in
Scotland on adverse drug reaction reporting via the Yellow Card scheme

4.1. Introduction

Oncology practice has experienced a great increase in new drug approvals since the late
1980s. Fewer than a dozen agents were commonly employed in the treatment of patients
with cancer 25 years ago (99). While these new medicines may offer therapeutic benefit,
leading to improved outcomes, survival and possibly quality of life for some cancer
patients, adverse effects continue to be a problem. Adverse effects from oncology
medicines may occur following administration anytime from immediately to more than
three decades after administration (99). Oncology healthcare professionals are well versed
in management of most common adverse effects experienced by patients during cytotoxic
chemotherapy; however, the newer targeted medicines (such as trastuzumab and imatinib)

have introduced new adverse reaction experiences to contend with.

Some of these rarer adverse drug reactions may not have been apparent during clinical
trials because the number of patients involved in these trials usually do not allow for
detection of ADRs that occur infrequently (less than 1 in 10,000). Also due to exclusion
of certain patient populations (such as those with concomitant disease states, renal or liver
dysfunction, children, pregnancy and lactation) from clinical trials that subsequently go on
to receive the medicines after marketing, the full ADR profile in these populations is
unknown. Hence, the detection of unknown suspected ADRs depends upon rigorous post-

marketing surveillance of medicines.

In the UK, the Yellow Card scheme is the post-marketing, voluntary ADR reporting
scheme; and all healthcare professionals are encouraged to report all serious expected
ADRs for all medicines and all suspected ADRs for newer medicines (black triangle) that
are under intensive monitoring during the initial period of use in the non-trial clinical
environment. A black triangle status can be reapplied to a medicine at any point in its
lifespan, however, if a new safety concern arises and more intensive monitoring is

required.
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All reports received via the Yellow Card scheme are reviewed and analysed to generate
‘signals’ but by increasing the number of reports received it can increase the number of
‘signals’ produced and decrease the time to detect any public health problems. It is
estimated that less than 10% of all serious ADRs and 2-4% of non-serious ADRs are
reported via the Yellow Card scheme (45, 100, 101). This has obvious implications in the
generation of signals and detection of possible problems. It is unknown whether under-
reporting is any worse in the oncology speciality when compared with other clinical
specialities but a review of the literature identified that under-reporting of low-grade and
recurrent events and inconsistent or incomplete reporting of high-grade or significant

adverse events in oncology was a problem (99, 102, 103).

Without adequate support and participation of oncology healthcare professionals in
voluntary reporting of suspected ADRs then post-marketing surveillance of oncology
medicines will be inadequate. It is possible, therefore, that possible short- and long-term
adverse effects of these medicines may go undetected. The reasons why healthcare
professionals do not report ADRs have been studied extensively and reported in the
literature, looking at various reporter groups. Survey questionnaires have been the main
assessment tool employed but focus groups were also employed. The original ‘seven
deadly sins’ proposed by Inman (33) is assessed in the majority of these questionnaires
[ignorance, diffidence, fear, lethargy, guilt, ambition and complacency]. There is
commonality in the findings of the majority of studies but some variation of specific
reasons is observed. These reasons include:

e Uncertainty as to whether the reaction was caused by a drug (52, 53, 55, 104-107).

e ADR being trivial or already well known (52, 104, 106, 107).

¢ Did not feel reporting serious, established reactions was necessary (54, 55, 100).

e Severity of the reaction (106).

e Not aware of the need to report ADRs (54, 104).

e Did not know how to report an ADR (104, 107-109).

¢ Did not know or unclear what to report (104, 106, 110, 111).

e Not enough time to report (54, 104-106, 108-110, 112).

e Lack of access to reporting forms (105, 108, 109, 112).

e Forget to report (106).

e Took to long to complete a report (prefer easier way) (52, 53, 110, 113)
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Thought reporting too bureaucratic (104)

Lack of knowledge of the purpose of the ADR reporting scheme, such as the Yellow
Card scheme (53, 54, 105, 111)

Misconception that had to be 100% certain a medicine caused an ADR (52, 55, 112)

Underestimate the true incidence of adverse ADRs (54)

Lack of access to information and resources for searching for evidence of ADR
(105)

Lack of information or feedback on ADRs (52, 105)

Legal liability and judicial claims (105)

Belief that one report not enough to make a difference (52, 53)

Lack of contact details of reporting agency (108)

The items identified that would have a positive impact upon participation in the Yellow

Card scheme were:

Education and training (40, 49, 55, 110, 114)

Define priorities for reporting — types of medicines, severity of ADR, unexpected
ADR (105)

More feedback on the reports (105, 110)

Reminders and increased awareness (110)

Increased accessibility of Yellow Cards, including on-line access and telephone
based reporting (110)

Local initiatives (to promote ADR reporting) (110)

Information and support for reporting (105)

There is a lack of studies reported that have looked specifically at why oncology

healthcare professionals do not report ADRs, despite seeing them routinely in their

clinical practice. The study reported here was designed to obtain more insight into the

knowledge, behaviour and attitudes of oncology healthcare professionals with regard to

ADR reporting via the Yellow Card scheme.

4.2. Methods

4.2.1. Development of survey questionnaire

In the absence of identification of a published validated questionnaire, a questionnaire for

eliciting the attitudes, behaviour and knowledge of oncology healthcare professionals to
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adverse drug reaction reporting one was developed. As part of the work, one-to-one semi-
structured interviews were carried out to obtain necessary background information on
attitudes, behaviour and knowledge to the Yellow Card scheme and adverse drug reaction
reporting in general within oncology. This information was then used to help structure the
content for the final questionnaire in combination with other key findings that had been
derived from previous questionnaires, which are highlighted above. The questionnaire on
ADR reporting attitudes, opinions and knowledge used by Bateman DN et al (54) was

used as a basis for general layout of the questionnaire.

This questionnaire was subsequently developed within on-line software for survey

development “Survey Monkey” (available at www.surveymonkey.com) into an electronic

format by the researcher for dissemination and self-completion via a webpage.

4.2.1.1. Semi-structured one-to-one interviews
Six oncology healthcare professionals from the South East of Scotland Cancer Network
(SCAN) (2 pharmacists, 2 nurses and 2 doctors) were selected to participate in in-depth,
one-to-one, semi-structured interviews to be carried out by the researcher to obtain a range
of attitudes to oncology adverse drug reactions. Purposive sampling was employed to
identify these six oncology healthcare professionals. Purposive sampling is a deliberate
non-random method of sampling, which aims to sample a group of people or setting with
a particular characteristic (115). In this case, the characteristic required was equal

representation of oncology nurses, doctors and pharmacists.

Interviews are one of the main methods of data collection for qualitative research. Depth
interviews are unstructured or only have a minimum structure of topics in the interview
schedule. The pre-determined structure of semi-structured interviews provides the
interviewer with a deliberately focused schedule using mainly fixed questions to work
from (but with no, or few, response codes). The questions may be used flexibly to allow
the interviewer to probe issues raised by the interviewees or to enable interviewees to
raise other relevant issues not covered by the interview (115-119). Prior to the interviews
in this study a standardised set of questions was compiled to act as a rough guide for the

interview. A copy of these questions can be seen in appendix 11.
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To arrange the in-depth interviews a letter of invitation was sent to the proposed subjects,
which detailed the background to the research, aim of the study, the method, the use of the
data, and how the confidentiality of the information that they might provide if they choose
to participate would be maintained. This letter can be seen in appendix 12. Six letters of
invitation were sent and five positive replies were received (2 doctors, 2 pharmacists and
1 nurse). Another letter was subsequently sent to an alternate nurse and a positive
response was received, which gave the required 2 pharmacists, 2 nurses and 2 doctors.
Once a positive response was received from participants an interview date, time and place

of their convenience was arranged.

One-to-one semi-structured interviews provide a flexible and adaptable way of gathering
information based on one person’s experiences and opinions but it is essential that the
researcher develops a rapport with the interviewee early in the interview in order to
develop a positive relationship. This ensures the interviewee has a comfortable
environment for sharing their personal views and experiences (119). To facilitate this, the
interviews took place with each participant in a quiet office space (either their own office
or a meeting room), to promote minimal (if any) interruptions. All interviewees were
given standard introductory information prior to the interview beginning, including a
requirement for verbal consent to audio-record the interview (appendix 13). All of the
interviews were audio-recorded with the interviewee’s verbal consent. The interviews

were of 30 minutes approximate duration each.

After each of the interviews, the subject was given a post-interview comments sheet and
was requested to complete and return the document via post in a pre-addressed envelope
to the researcher. A post interview comments sheet was used to obtain feedback from
subjects about his or her feelings on the interview (impression of how the interview went,
time taken, rapport with interviewer, any disruptions). A copy of this comments sheet can

be seen in appendix 14.

Post-interview a verbatim transcript was produced. Four were transcribed by researcher
and two were transcribed by a secretary. The researcher reviewed the audio-recording and
transcription of the two transcriptions carried out by a secretary to ensure accuracy.

Copies of these verbatim transcripts can be seen in Appendix 15.
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The researcher analysed the transcripts and assigned codes according to developing
themes. Coding involves relating sections of the interview data to categories that the
researcher has either predetermined or developed as the data is collected (115, 120). This
coding ensures that all related themes of information obtained from the subjects during an
interview can be placed into mutually exclusive categories for subsequent aggregate and
analysis. This method of analysis allows for easier handling of the qualitative information
received. In this study the coding process was carried out initially by the researcher. A
summary of the coded themes can be seen in appendix 16. The categories identified from
the coded transcripts were then check-coded by an individual experienced in coding
qualitative data to ensure validity of the themes (115, 119). There was agreement in
coding and the validated themes and concepts from these in-depth, one-to-one, semi-
structured interviews were therefore able to be used to develop a questionnaire designed
to elicit the attitudes, behaviour and knowledge of a wider group oncology healthcare

professionals across Scotland.

4.2.1.2. Designing questionnaire
Questionnaires are useful research tools for collecting information about people’s
knowledge, beliefs, attitudes and behaviour, and are commonly used to collect data from a
large sample group (121). To obtain reliable and valid data, questionnaires must be
designed to ensure questions are clear and meaningful with a low likelihood of being
misinterpreted. The themes and ideas selected from those identified in the one-to-one
interviews were converted into closed questions. Closed questions are questions where the
researcher has defined the possible responses and can vary from “yes,” “no” or “don’t
know” to scales or tick box answers (122). Recognising that there is a risk of forcing
respondents into inappropriate categories by using this format (115), closed questions with
pre-coded responses were used to make the data easier to analyse (115). Using the
“Survey Monkey” tool, summary tables of the data can be produced directly without the

need for further manipulation.

It is recommended that the same response scale should not be used too frequently
throughout the questionnaire, as this can lead to a response set (a tendency to answer all
the questions in a specific direction regardless of their content) (115). The closed
questions in this questionnaire used a mixture of pre-coded answers appropriate to the

question (age ranges, percentages, etc), yes/no/not sure, and scaled (strongly agree, agree,
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disagree or strongly disagree). The latter used a four point Likert Scale (115, 123) for a
series of opinion statements, in which the respondent must indicate their level of
agreement or disagreement. A four point scale was used rather than the usual 5 point
scale, which contains a neutral ground option such as undecided, in order to require the
respondent to make a decision. The respondents were given the opportunity at the end of

each set of questions to record any other comments they wished to make however.

All questionnaires require informal pre-testing, initially concentrating on individual
questions before deciding upon a final draft of questionnaire (123). The content for each
question for the questionnaire was initially written in a “Microsoft Word” document by
researcher then peer reviewed by project supervisors and an individual experienced in
qualitative research, including questionnaire design. After this the final draft content was
decided and the questionnaire was produced on “Survey Monkey” prior to piloting of final

draft or electronic circulation.

4.2.1.3. Pilot of survey questionnaire
It is recommended that questionnaires should always be piloted involving participants
representative of the sample group being analysed (123). This procedure may then lead to
questions being re-phrased and will increase the quality of responses. It is during this
formal pilot that acceptability, validity and reliability of the measure is tested (124). A
questionnaire is said to be valid if it examines the full scope of the research question in a
balanced way (it measures what it aims to measure) (124). In this case criterion validity
(comparing against gold standard) was not possible since no questionnaire specific to
oncology was available. Instead tested scales and questions from other generalist areas
were used (52-55, 100, 104- 111, 113, 114). Face validity was carried out during the pilot
phase though to check if the questions were relevant, reasonable, unambiguous and clear
(115, 123). The participants in the pilot phase were asked to provide specifically any
comments on these items. To test reliability (reproducibility and consistency of an
instrument), test-retest and internal consistency should be evaluated (124). In this case a
test-retest was not performed but internal consistency was confirmed by asking a question
in more than one way during the questionnaire (124). For example, in this questionnaire
the final item in question 15 (‘If grade of adverse event is a factor in your decision to
submit a Yellow Card, which grades?’) was cross-checked for internal consistency from

answers given in question 13 (‘Which of the following oncology adverse events do you
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think you would report?’) that presents all possible grades and reporting criteria
scenarios. In the 10 questionnaires which formed the pilot there was 100% internal
consistency confirmed. To test acceptability the pilot study subjects should be asked to
feedback comments (in writing or verbally). The time taken to complete should be asked,

which can then be used in the cover letter to accompany questionnaire) (124).

The final draft questionnaire was initially piloted by testing on 10 pharmacists at the
Royal Infirmary of Edinburgh. All but two of these colleagues had either previously
worked in oncology or had completed clinical MSc placements within this speciality. The
two colleagues with no prior experience in oncology had prior experience with
questionnaire design and/or adverse drug reaction reporting and it was considered that
their input would be beneficial. Comments from the pilot subjects on the following were
requested within a 10-day period:

e How long did the questionnaire take to complete?

e Were questions relevant? If not why?

e Were questions and instructions clear? If not why?

e Was lay-out attractive?

e Any other comments?
After receipt of feedback the required changes were made and questionnaire layout and
content finalised within “Survey Monkey”. A copy of the final questionnaire can be seen

in appendix 17.

4.2.2. Distribution of questionnaire
The questionnaire was to be circulated electronically for self-completion to a sample of
125 oncology healthcare professionals working within Scotland. This number was
determined following assumption of a minimum of a 30% response rate and acceptance of
a 5% margin of error and 95% confidence level. Only oncology healthcare professionals
caring for patients with solid tumour disease were to be selected for this sample. Non-solid
tumour (such as haematopoiesis) disease was intentionally excluded since in these patients
the intent of cytotoxic chemotherapy is mainly to ablate the patients’ own bone marrow to
eliminate underlying disease prior to allowing for restoration of healthy bone marrow
(125). Hence the haematological side effects observed are intended and considered

beneficial in clinical haematology.
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The e-mail addresses for about half of the healthcare professionals were provided directly
to the researcher but some areas within one cancer network preferred not to give e-mail
contact details directly to the researcher but agreed to disseminate the questionnaires at the
request of the researcher. As a result of these distribution methods the survey questionnaire
was circulated to 150 healthcare professionals in total. The sample population was drawn
from Southeast Scotland Cancer Network (SCAN, which covers NHS Borders, NHS
Dumfries & Galloway, NHS Fife and NHS Lothian) and West of Scotland Cancer Network
(WOSCAN, which covers NHS Ayrshire and Arran, NHS Forth Valley, NHS Greater Glasgow
& Clyde and NHS Lanarkshire). No questionnaires were distributed within North of Scotland
Cancer Network (NOSCAN, which incorporates NHS Tayside, NHS Highland, NHS
Grampian, NHS Western Isles, NHS Orkney and NHS Shetland) due to lack of response from

contacts.

A standard letter was written to invite oncology healthcare professionals to complete the
questionnaire by logging on to the webpage assigned within “Survey Monkey” that, in
turn, allowed collation of responses. A copy of this letter can be seen in Appendix 18. This
letter was sent via e-mail, either by the researcher directly (for those e-mail addresses that
had been provided by Scottish Oncology Pharmacy Group contacts) or indirectly by an

appointed contact person (for onward circulation within their local teams).

A response was requested within three weeks of sending the e-mail. If a reply was not
received within 3 weeks a reminder e-mail was sent. After 6 weeks the questionnaire was

closed.

4.2.3. Statistical Analysis
Analysis of the responses to the questionnaire was carried out using Minitab statistical
package (Version 15). Descriptive statistics was used to describe the demographics of the
oncology healthcare professionals who responded to the questionnaire. Chi-square test was
calculated using expected versus observed frequencies for one question within Question 18
and 19 of the questionnaire, all with cell sizes greater than 5. In all other questions there
was limited use of this test when comparing responses by oncology healthcare
professionals due to the majority of the questions having at least one cell with less than 5.
Even for those cells with greater than 5 responses the potential for introducing a Type 1

error bias from performing multiple Chi-square calculations for multiple answers within
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each question was considered very great. This is because when more than one test of
significance is performed to evaluate a single overall ‘Null hypothesis’ the probability
increases that an apparently significant difference will be found due to only random
sampling variation when there really is no difference (126). Although the probability of a
type 1 error is held at p<0.05 for individual tests of significance, when multiple tests are
used to evaluate the same hypothesis, the overall type 1 error rate accumulates to an

unacceptably high level (126).

Binary Logistic Regression was used to determine if any association between covariant
and the decision to submit a Yellow Card report from scenarios given in question 13 of the
questionnaire. Binary (or binomial) logistic regression is a form of regression which is
used when the dependent variable is a dichotomy and the independent variables are of any
type (127). Logistic regression can be used to predict a dependent variable on the basis of
continuous and/or categorical independents and to determine the percent of variance in the
dependent variable explained by the independents; to rank the relative importance of
independents; to assess interaction effects; and to understand the impact of covariate
control variables. The impact of predictor variables is usually expressed in terms of odds

ratios and the 95% confidence interval (127).

4.2.4. Ethics
An e-mail with a copy of the protocol and a flowchart (appendix 19) was sent to the
research ethical approval body, A-Rec, to enquire whether ethics approval was required
for the one-to-one interviews or the survey questionnaire. A response was received

confirming that an ethics application was not required for either process (see appendix

20).

4.3. Analysis of results
4.3.1. Development of questionnaire
4.3.1.1. Semi-structured, one-to-one, in-depth interviews
A summary of the answers for all twelve standardised questions that the interviewees were
asked is provided below. In addition, a summary of any other comments made by the

interviewees are detailed.
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Are you familiar with the Yellow Card scheme for spontaneous reporting of ADRs?

How does it work?
All interviewees reported that they were aware of the Yellow Card scheme. Six of the
subjects interviewed appeared to know how the scheme is designed to operate, although
there was some confusion with the Green Card Reporting scheme (the UK system for
reporting any incidents of extravasation with parenteral medicines (128) among nurses.
Some gave details of how the scheme operated in their own workplace, rather than
describing the general underlying principles. Four of the six subjects interviewed were

aware that an electronic system of reporting is available, but no-one used it.

When asked who can use the scheme to report an ADR there was uncertainty among
participants. All but one suggested that doctors, nurses and pharmacists can do this, and
two added that perhaps patients can also do so.

In relation to the criteria for reporting an ADR, interviewees’ knowledge was variable.
Nurses, generally, were unaware of the criteria; pharmacists showed awareness although
one believed that the criteria for reporting are different in oncology. One doctor
demonstrated knowledge of the criteria while the other did not. Both pharmacists and one
doctor mentioned newly licensed drugs listed with a black triangle in the BNF as one of the

criteria, and three of the six interviewees suggested that ‘serious’ ADRs should be reported.

No interviewee was aware of any areas of specific interest, and both nurses suggested that

they were confused about the difference between a side-effect and an ADR.

Some illustrative quotations:

e ‘I am aware that there is a scheme for reporting adverse drug reactions’

*  ‘You fill in a yellow card and send it off if you suspect something is an ADR’

e ‘In practice here if the patient comes into the ward they fill it in and send it down
tous....’

e ‘Nurses who are treating patients should complete the details (of an ADR) and
pass it to pharmacy, who send it away and then you get a reply back’

e ‘Nurses, doctors and pharmacists I presume [can use the scheme]. I presume there

is some kind of mechanism for patients to report ADRs but I’'m not sure.’
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‘Anything that is supposedly a rare side effect of the drug [can be reported], or if it
is a black triangle drug in the BNF’

‘Any type of ADR [can be reported] because you’re interested in whatever drugs
are doing to the majority of patients.’

‘...apart from in oncology, when I have worked as a clinical pharmacist I tended
to report anything that was very rare or a side effect that is not often seen.....’

‘..I know that with some chemotherapy drugs...one of the known side effects of
that is actually anaphylaxis but I wouldn’t class that as an adverse drug reaction if
you see what [ mean...’

‘...you see so many you think of it more as a recognised side effect rather than as

an ADR. It probably is an ADR as much as it is a side effect though, isn’t it?’

What purpose do you think this scheme serves?

All participants indicated that the scheme gathers information and four suggested that it

serves to identify potentially serious ADRs that may be too rare to show up in clinical

trials. Two interviewees mentioned that the scheme serves to increase safety of medicines;

one suggested that it can help to show up differences between patient groups in their

reaction to drugs; and one mentioned that it detects drugs that are not safe for use and

should be withdrawn. No interviewee mentioned that the purpose of the Yellow Card

scheme was to help protect patients.

Some illustrative quotations:

‘So at least you can get some information on the drug when it is actually being
used in the population since previously to that it will have been used in a small
select population in trials..’

‘I think there are certain drugs where ADRs tend to be serious but not common
enough to be picked up in clinical trials...and separate to that there are drug
interactions which might not be seen in clinical trials’

‘...build up a better safety profile of the drug.’

‘It is to get information on safety of using the drugs...’

‘If a reaction were happening all over the country...that maybe the drug wasn’t

safe... whether it should be withdrawn’
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e ‘...you do see different reactions in different groups of patients. So different ethnic
groups can have different reactions to different groups of drugs; depending upon

their background’

Do you think it is beneficial to public safety?
All interviewees agreed that the scheme is beneficial or potentially beneficial to public
safety. Supporting comments included that the scheme monitors drug problems, gives a
fuller picture, and can detect unexpected ADRs. Only one interviewee noted that the
scheme aids in detecting drug interactions. Three interviewees qualified their answer: one
pointed out that the system depends on an adverse effect being recognised; one suggested
that it is important to distinguish between established side effects and ADRs; and the third
emphasised that the healthcare professionals need to take the scheme seriously and to
report anything that might be an ADR. Two people, however, added that there is no

benefit of collecting ADRs that are already known or suspected in oncology.

Some illustrative quotations:

e ‘Oh yes...because we’re keeping a close eye on the drugs.’

e ‘It can be helpful...the difficulty with the scheme is that it relies on someone
considering something an adverse effect.’

e ‘Yes, I'm sure it is. I know on several occasions drugs that have had new or
unexpected side effects have been detected through the system.

e ‘If people are a bit complacent about it then you won’t get the details that you need
from the report.’

e ‘...drug interactions which might not well been seen in clinical trials. Often
patients in clinical trials are pre-selected for limited co-morbidity and therefore
limited concomitant medications.’

e ‘...we already know that is an established side effect and I think that we should
rather be filling in yellow cards for patients with unexpected...’

e ‘There is a great danger of being swamped with expected toxicities particularly for

oncology drugs where if we reported every expected event we see.’

Have you ever reported a suspected ADR via the Yellow Card scheme? Was it easy
to do? Any suggestions for improvements?
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All pharmacists and doctors interviewed reported that they had used the Yellow Card

scheme, and it was regarded as being easy to use. Neither of the nurses had reported

previously via the Yellow Card scheme. For suggested improvements to the Yellow Card

scheme, one interviewee felt that the scheme should be restricted to unexpected events

that have not been described in the Summary of Product Characteristics (SPC) that is

required as part of marketing authorization; while two others felt that there was

inadequate space to write on the paper card. Some illustrative quotations:

‘In my view it should be restricted to those events that are unexpected ...[this]
might focus the system on identifying those rare events that only become evident
in the post-marketing phase when large numbers are exposed.’

‘...the space to record the drug at the top, especially if chemotherapy regimen,
there are often not enough lines....and also the drug history, the concurrent drug
therapy section is fairly small...’

‘I think the card is quite congested’

Have you ever reported an oncology-related ADR via the Yellow Card scheme?
What types would you report?

All of the pharmacists and doctors, but the neither of the nurses, interviewed said that they

had reported oncology-related ADRs.

The types of ADR that interviewees specifically mentioned that they would report were:

Problems with IV antibiotics

Problems with Morphine

Problems with Steroids

Skin eruptions

Hypersensitivities to paclitaxol and herceptin (trastuzumab)

Laryngeal spasms with oxalaplatins

Hand and foot reactions with capecitabine. This is also known as acral erythema,
palmoplantar erythema, or Burgdorf reaction, which is a swelling and numbness of
the hands and feet. The patient first experiences tingling and/or numbness of the
palms and soles that evolves into painful, symmetric, and well-demarcated
swelling and red plaques. This is followed by peeling of the skin and resolution of

the symptoms (129).
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Diarrhoea with capecitabine
Hepatic problems

Renal failure

Osteonecrosis of the jaw
Significant GI symptoms
Severe respiratory reactions
Neutropenic sepsis

Grade 4 stomatitis

The interviewees were given a list of ADRs and asked whether they think they should be

reported. A summary of these responses can be seen below:

Neutropenic sepsis  Two said that they would report, two said no, and two
replied that they would not if this were an expected side effect of the particular
drug.

Grade 4 stomatitis  Four replied that they would report, one said sometimes,
and one said no.

Grade 2 thrombocytopenia None of the interviewees said that they would
report this.

DVT or PE  Three people said that they would report if they though this was
caused by the drug rather than the condition. Three thought that they would not.
Anaphylaxis post chemo infusion Three interviewees said yes, two said only if
it was an unexpected side effect, and one replied that it would depend on the

severity.

Some illustrative quotations given by the interviewees:

‘...we do see quite a lot so it becomes second nature to staff, and there is a
protocol in place to follow....It is kind of almost expecting it and pre-empting it.’
‘I probably wouldn’t report that as an ADR because especially in oncology it’s
more likely to be related to the malignancy than rather than an actual drug.’
‘Depends upon what the drug is. So if it’s a chemotherapy drug that has been on
the market for a while and it’s in the datasheet as a side effect that’s well reported,

then no.’
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e ‘if we are filling in one (yellow card) for every neutropenic patient who comes in
to oncology, we already know that is an established side effect and I think that we
should rather be filling in yellow cards for patients maybe have deceased from
neutropenic sepsis or something like that as opposed to every single patient who
have had neutropenia with chemotherapy.’

e ‘Neutropenic sepsis - Depends upon what the drug is. .. so if it is a chemotherapy
drug that has been on the market for a while and it is in the datasheet as a side
effect that is well reported then no. But if I had someone on imatinib admitted to
hospital with neutropenic sepsis then I would because my impression is that

neutropenic sepsis is not an anticipated side effect’

Are oncology ADRs underreported in your opinion?

Five of those interviewed felt that oncology ADRs are probably underreported, while one
person did not. Some illustrative quotations:

e ‘I know for neutropenic sepsis we are all told to fill out yellow cards....with the
newer drugs. I think we are more aware of side effects expected and they are all
black triangle so we know to report anything serious...’

e ‘You know we see a lot of the same things; we see dozens of ADRs with taxanes
in a month so I suppose we become a bit used to it and don’t see it as an ADR.’

e ‘I don’t know if there should be certain guidelines there that should be telling
about chemotherapy ADRs, which ones we should be highlighting on the yellow

card.’

Would more specific guidance from the MHRA on the types and grades of oncology
and adverse events (toxicities) to be reported help you in recognising what types of
oncology ADRs to report?
Every subject interviewed agreed that more guidance from the MHRA would encourage
people to use the Yellow Card scheme. Some illustrative quotations given by
interviewees:
e ‘I think that would absolutely be beneficial. I think it would be good across

Scotland to actually ensure that everyone was doing the same thing.’

e ‘Maybe if we knew what they wanted’
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‘Yes, particularly if it was more focused and more targeted. In other words we
weren’t expected to report every event we have already described to our patients as
an expected event.’

‘Yes, probably if you are given more specific guidelines it raises your awareness
and you’re more likely to do that.’

‘I think it is quite good just now but I think that if we had more guidance we
would probably pick up things we are not reporting that should be reported from

an education point of view.’

There is a separate reporting scheme for HIV ADRs. Do you think there would be
any advantage of having a separate one for oncology ADRs?

Three interviewees answered that there would be no advantage, while three thought that

there might be. Some illustrative quotations given:

‘I think that all drugs should go through the same regulatory reporting mechanism.
‘It seems to me the major issue is that many of the oncology drugs are being
exposed to say four or five thousand patients before they come to the market but
they need to be exposed to tens of thousands of patients before the rarer...events
are detected.’

‘I think it probably would be useful to know how common a specific ADR is...’

‘I suppose you would want to know side effects of new drugs on the market...a lot
of these [oncology] drugs are still being used on a trial basis so [side effects] are

reported through the trials so they probably don’t reach the MHRA.’

Have you reported NCI common toxicity grades to industry via sponsored trials or
via EUDRACT? What is the purpose/benefit of this? Would a continuation of such
intensive monitoring be beneficial?

Four subjects said that they had had some level of involvement in trials. Sponsored trials

and the European Clinical Trials Database (EUDRACT) were seen to provide valuable

information on the frequency of common events and latent effects and to build a bigger

picture on cost implications and patient safety to aid prescribing decisions. They were

also thought to provide a means of comparing treatments. Some illustrative quotations

given:

‘I think it gives you an idea of what to expect...and what monitoring is

required.’
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. “You can see more side effects and build up the bigger picture...’
. ‘..if you’re comparing treatments of relatively similar efficacy... then the

toxicity profile might be important.’

In general, participants acknowledged the value of intensive monitoring during the
clinical trial period but recognised that there are logistical problems about continuing at
such a level post-marketing. The time of staff and patients is a factor, and some felt that
most side effects would have been identified during the trials. Some illustrative
quotations:
e ‘A drug that is ... in everyday use... has been through all these trials and will
hopefully have ironed out the problems.’
e ‘I think probably in the climate at work we wouldn’t have the time...’
e ‘._.time issues about it, and who would follow it up, whose responsibility would it
be?’
e ‘I think that once the trial has run for a year and a half ...you already have that
experience of use with the drug...’
e ‘Often clinical trials are not robust enough to give us the information but you can’t

monitor all drugs like that forever.

Do you think electronic prescribing and capture of NCI toxicity grades in clinical

practice would be beneficial?
All of those interviewed replied that electronic prescribing and recording of NCI toxicity
grades would be beneficial; five people appeared to be wholly positive about this idea,
suggesting that it could reduce variability in interpreting the criteria, lessen the chance of
missing a toxicity, collate data and allow easier access to it, and avoid the problem of
missing case notes. One interviewee qualified their comments with concerns that such a
system would cause an increased workload, and also that there would be a serious
problem if the electronic system crashed. Some illustrative quotations given:

e ‘An electronic system would have the possibility of a pop-up flag to remind you of

what each grade means.’
e ‘Ideally we would have an electronic prescribing system that would link in with

pharmacy...and the whole record would be there.’
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‘I think we’ll have to do the paper recording and the electronic recording, it will be
double the work. [And] what will it be like when [the computer system] goes

down!’

Would a nationwide anonymised aggregate of these data be of benefit?

Potential benefits of aggregated data were suggested as monitoring toxicities, gathering

national data and identifying trends, and helping doctors decide what drug to use. All 6

interviewees said that they would be willing to contribute data to such a database,

although two were concerned that this might increase the workload. Most people thought

that it would be feasible to develop such a database in Scotland, but it was pointed out

that this would need to be resourced adequately. Some illustrative quotations given

included:

‘For newer drugs it would be quite good to, across the UK say, be able to see what
has been experienced elsewhere and build up a more complete picture’

‘I think we already have a programme for filling in near misses and incidents. So
you are filling in that and you’re filling in the patient’s notes and you have to do a
yellow card, it is a lot of paperwork plus your care plan.’

‘[It] would be an advantage of electronic prescribing when it can be linked directly
to the capture of data nationwide, on deaths for example or major morbid events;
because I think we do not know that kind of data.’

[To develop such a database in Scotland] is absolutely essential to the future in my
view...at present in general we have poor follow-up data on our patients...’

‘..I suspect we are already halfway there.’

‘..People with the worst toxicities do not attend for any more chemo... so there
could be gaps in the dataset. And they don’t always come back to oncology either

so the gaps will be with the patients with the most problems...’

Do you think that patient reporting of ADRs in oncology would be of any value?

Five of the interviewees were generally fairly positive about the idea of patient reporting

of ADRs. One disagreed, seeing it as a problem that patients are not trained to identify

ADRs; other reservations expressed were whether the quality of the data might vary and

whether patients would under-report. Some illustrative quotations given by interviewees:

93



‘I suspect that three-quarters of patients could quite easily input data directly
themselves, and we would get it much more frequently. But the concern... is what
to do with the patients with toxicities who have not contacted you.’

‘... there will always be some groups of patients who will be more willing to
report than others.’

‘...the problem might be grading. ...they are not trained people ...and accuracy is
even difficult with trained staff.’

‘...they would also need to be educated and not to report, you know, nausea for
example, it’s not a severe adverse effect.’

‘I think patients tend to downplay things.’

4.3.1.2. Feedback from Post Interview Comment Sheets

All six healthcare professionals that were interviewed returned the Post Interview

Comment Sheet (100% response rate). The interviewees were asked to respond to nine

questions with either ‘strongly agree’, ‘agree’, ‘undecided’, ‘disagree’ or ‘strongly

disagree’. All were in agreement that:

The interview went well

The interview finished within 30 minutes

They felt at ease with the interviewer and could express their opinions freely on
posed questions

The interviewer gave them adequate time to answers questions

The interviews took place in a room free from disruptions or distractions

They enjoyed the interview and felt it was worthwhile.

There was only one question that there was a difference in the response from all

interviewees. This question asked ‘Were there any questions you were asked that you did

not understand?’. Four of the six (67%) interviewees disagreed. However one interviewee

agreed stating that there were a few points that had to be clarified, and one interviewee

was undecided. These two interviewees were nurses.

Some additional comments received included:

Good project
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e Good to get some background on the whole Yellow Card scheme and where it is

going for future developments

4.3.1.3. Selection of themes/questions for use in survey questionnaire
The themes or items that were selected for inclusion in the questionnaire were coded with
a lettering sequence from ‘A to Z and AA to FF’. This gave a total of 32 items from the
interviews that were incorporated into questions within the questionnaire. This
corresponding coding can be seen on the Coding of Analysis of Semi-structured Interview
for Use in Questionnaire Document (appendix 21) and the Draft Questionnaire Document

(appendix 22).

These items covered the following themes and items:
a) Reporting behaviour
i. Examples of adverse events they may or may not consider reporting
b) Reporter knowledge
i. Pharmacovigilance terminology
ii. Purpose of the Yellow Card scheme
c) Reporter attitudes and opinions
i.  Which types of oncology ADRs should be reported
ii. Reasons for not reporting
iii. How oncology ADR reporting can possibly be improved via the

Yellow Card scheme

iv. How electronic recording of adverse event criteria might benefit
monitoring of oncology adverse events in Scotland

v. The possible benefit of patient reporting of ADRs in oncology

These items were then transformed into closed questions for inclusion in the draft

questionnaire.

The final draft questionnaire tested in a pilot contained 19 questions (Appendix 23), with
one filter question (if they answered that they had never completed a Yellow Card Report
previously then it skipped the participant from question 7 to question 11 since questions 8
to 10 were specific to their Yellow Card reporting experience and preferences). These

questions dealt with demographics of sample population, ADR reporting behaviour,
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knowledge of oncology adverse events, knowledge of the Yellow Card scheme, opinions
and attitudes on Yellow Card reporting of oncology ADRs, opinions on patient reporting
of ADRs in oncology, and opinions on electronic capture of Common Terminology of

Cancer Adverse Events.

4.3.2. Pilot of questionnaire
The 10 pharmacists to whom the questionnaire was sent in the pilot study said that it took
between 10 to 15 minutes to complete the questionnaire. The questionnaire was seen by
the pharmacists to be easy to understand and complete, for even those without any prior
oncology background. The following suggestions for change were made:

e Insert ‘direct’ into question 4 to make question clearer (i.e. How much of your job
is devoted to direct patient care in oncology) since one of the pharmacist said that
other wise the definition of patient care would be open to interpretation.

* One spelling error on a medicine’s name in one question 13.

e Rephrasing of question 14 to make clearer that a response was required for each
statement given below in the question.

e Spell out total name for acronym NCI CTCAE in question 19

These changes were made to the questionnaire within the “Survey Monkey” tool and it

was ready for distribution.

4.3.3. Survey questionnaire
4.3.3.1.Demographics
150 invitations to respond to the questionnaire were extended, a total of 75 responses
were received (50% response rate). Table 4.1 summarises the demographics of the
oncology healthcare professionals from within Scotland from whom responses were
received. Figures 4.1, 4.2, 4.3, 4.4, 4.5 and 4.6 further illustrate the distribution and
central tendency of these variables in the sampled population for the healthcare

professional groups.
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Table 4.1. Comparison of demographics of oncology healthcare professionals who
replied to questionnaire

Doctor Pharmacist Nurse
Returned Questionnaire 34 28 13
(% response totals) (45%) (37%) (17%)
Gender Ratio M:F 1:1 1:5 0:1
Age (%)
20-30 2 (6%) 6 (21%) 2 (15%)
31-40 16 (48%) 14 (50%) 3 (23%)
41-50 9 (27%) 8 (29%) 6 (46%)
51-60 4 (12%) 0 2 (15%)
>60 2 (6%) 0 0
Median number of years qualified 17 12 28
Median number of years working in 12 5 15
oncology
Percentage time devoted to direct
patient care in oncology
<25% 3 (9%) 3 (11%) 1 (8%)
25-50% 0 7 (25%) 1 (8%)
51-75% 7 (21%) 5 (18%) 4 (30%)
>75% 24 (70%) 13 (46%) 7 (54%)

Figure 4.1. Histogram of age ranges for oncology Healthcare professionals
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The mode for age of the healthcare professional was 31-40, with a range from 20 to >60.



Figure 4.2. Histogram of number of years qualified for each healthcare professional
group.
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The median number of years qualified for doctors was 17 with an IQR of 13; the median
number of years qualified for nurses was 28 with an IQR of 15; and the median number of

years qualified for pharmacists was 12 with an IQR of 10.

Figure 4.3. Histogram of number of years working in oncology for doctors.
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The median number of years working in oncology for doctors was 12, with an

interquartile range of 16.
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Figure 4.4. Histogram of number of years working in oncology for nurses.
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The median number of years working in oncology for nurses was 15, with an

interquartile range of 12.

Figure 4.5. Histogram of number of years working in oncology for pharmacists.
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The median number of years working in oncology for pharmacists was 5, with an

interquartile range of 8.5.
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Figure 4.6. Histogram of direct patient contact for all oncology Healthcare
professionals.
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The mode for direct patient contact for all the healthcare professionals was >75%, with a

range of <25 to >75.

4.3.3.2.Reporting Behaviour
Respondents were asked how many times, if ever they had completed a Yellow Card
during their career; and how many of these reports were in oncology. 19 (26%) of the
studied oncology healthcare professionals had never completed a Yellow Card report
with nurses accounting for 8 (44%) of this group. The majority of oncology healthcare
professionals, comprising of 43 (59%) of the respondents, had submitted between 1 and
10 Yellow Card reports during their career. Only 11 (15%) of the oncology healthcare
professionals reported more than 10 reports. Table 4.2 shows the number of Yellow Card

reports completed during their career by the healthcare profession.

Table 4.2. Comparison of oncology Healthcare Professionals who completed a
Yellow Card report during their career

Completed a Yellow Card Doctor Pharmacist Nurse

Report (n=33) (n=27) (n=13)

Never 9 (27%) 2 (7%) 8 (62%)

1-5 times 13 (39%) 15 (56%) 4 (33%)

6-10 times 6 (18%) 4 (15%) 1 (8%)
11-20 times 1 (3%) 3 (11%) 0
>20 times 4 (12%) 3 (11%) 0
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Of the oncology healthcare professionals that had previously completed a Yellow Card
report, 8 (15%) of the respondents (7 doctors, 1 pharmacist) indicated that none of the
reports had been for oncology related adverse drug reactions or patients. None of the

nurses had completed ADR reports for anything other than oncology.

Of those reporters who had previously reported 26 (48%) did not have any strong
preference for reporting method (paper or electronic). 16 (30%) said they preferred to
complete Yellow Cards electronically, some reasons they gave for this preference are:

- can be stored easily

- more confidential

- easier to access

- do not have to remember to post
The group who preferred to submit Yellow Card reports electronically comprised 10/25
(40%) of the pharmacists, 5/24 (21%) of the doctors and 1/5 (20%) of the nurses.
12 (22%) of reporters preferred paper Yellow Cards, some reasons they gave for this
preference are:

- easier to find and complete

- easier to attach additional information (for example laboratory test results)

- when completing on the ward access to a computer can be a problem

- electronic completion takes longer

- Habit/familiarity since only have used paper Yellow Cards
The group who preferred to submit paper Yellow Card reports comprised 6/25 (24%) of
the pharmacists, 5/24 (21%) of the doctors and 1/5 (20%) of the nurses.
The area of preference in which the oncology healthcare professionals normally
completed the Yellow Card reports included the office (n=21, 40%), the pharmacy
department (n=16, 30%), the ward area (n=10, 19%), the outpatient area (n=3, 6%), or
near clinical area (n=3, 5%). 15/23 (65%) of the doctors completed them in their office;
13/25 (52%) of the pharmacists completed them in the pharmacy department; and 2/5

(40%) of the nurses completed the Yellow Cards in the outpatient area.

4.3.3.3. Deterrents to Yellow Card Reporting
The oncology healthcare professionals were asked to specify if any of a set of five
statements applied to them regarding Yellow Card reporting. 30 (41%) of the respondents

identified that they often recognised ADRs in patients receiving cytotoxic chemotherapy
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but choose not to report believing that they are an inevitable consequence of therapy and
little relevance for reporting; 23 (32%) replied that they had seen ADRs in clinical
oncology practice but were not sure which ones the MHRA wanted them to report; 10
(14%) had completed a Yellow Card report for a suspected ADR but did not send it; 7
(10%) had wanted to report an ADR but could not find a Yellow Card; and 4 (6%) had
wanted to report an ADR but was unable to gain access to the electronic Yellow Card. In
contrast 33 (45%) of the respondents replied that none of the statements applied to them.

Table 4.3 summarises the responses to these statements by healthcare professional group.

Table 4.3. Deterrents to reporting via the Yellow Card scheme by oncology
healthcare professionals

Doctor Pharmacist Nurse
n=33 n=27 n=13
I have wanted to report an ADR but was 5 (15%) 1 (4%) 1 (8%)
unable to find a yellow card
I have wanted to report an ADR but was 1 (3%) 3(11%) 0
unable to obtain access to the electronic
Yellow Card
I have seen ADRs in clinical oncology 11 (33%) 11 (41%) 1 (8%)
practice but I am not sure which ones the
MHRA want me to report
I have completed a Yellow Card for an ADR 4 (12%) 6 (22%) 0
but did not send it
I often recognise ADRs in patients receiving 14 (42%) 16 (59%) 0
chemotherapy but choose not to report
believing that they are inevitable consequence
of therapy and little relevance for reporting
None of the above 14 (42%) 8 (30%) 11 (85%)

4.3.3.4.Perception
One of the questions asked in the questionnaire was designed to understand the oncology
healthcare professionals’ perception of what proportion of their patients experience an
adverse event (toxicity); and what proportion of their patients have serious adverse event
(toxicity). The majority of the respondents (n=29, 43%) estimated that greater than 75%
of their oncology patients receiving chemotherapy experienced any kind of adverse event
during treatment; 27% (n=18) estimated less than 75%; 13% (n=9) estimated less than
50%; 7.5% (n=5) estimated less than 25%, and 9% (n=6) estimated less than 10%.
However 69% (n=46) the respondents estimated that less than 10% of the patients

experienced a serious adverse event during treatment with 15% (n=10) of these
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estimating that less than 1% of their patients actually experienced a serious adverse event
during cytotoxic chemotherapy. Another 22% (n=15) estimated that less than 25% of the
patients experienced a serious adverse event during treatment; and 9% (n=6) estimated
that less than 50%. None of the respondents thought that more than 50% of the patients

experienced serious adverse events during treatment with cytotoxic chemotherapy.

The responses by individual health care profession to this question can be seen in Table

4.4 and Table 4.5.

Table 4.4. Estimate of proportion of oncology patients who experience any adverse
events during treatment with chemotherapy.

Estimate of percentage of patients Doctor Pharmacist Nurse
who experience any type of adverse N=30 n=26 n=11
event
>75% 12 12 5
(40%) (46%) (45%)
<75% 11 4 3
(37%) (15%) (27%)
<50% 3 5 1
(10%) (19%) (9%)
<25% 2 2 1
(7%) (8%) (9%)
<10% 2 3 1
(7%) (12%) (9%)
<5% 0 0 0
<1% 0 0 0
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Table 4.5. Estimate of proportion of oncology patients who experience serious

adverse events during treatment with chemotherapy.

Estimate of percentage of patients who Doctor Pharmacist Nurse
experience serious ‘toxicity’ n=30 n=26 n=11
>75% 0 0 0
<75% 0 0 0
<50% 3 3 0
(10%) (12%)
<25% 6 8 1
(20%) (31%) (9%)
<10% 12 4 4
(40%) (15%) (36%)
<5% 7 6 3
(23%) (23%) (27%)
<1% 2 5 3
(7%) (19%) (27%)

4.3.3.5.Reporting Knowledge

4.3.3.5.1. Criteria for submitting Yellow Card reports

One of the questions was designed to evaluate the respondents’ knowledge of what oncology

ADRs they would report in everyday practice. The questions were chosen to ensure that all

reporting scenarios were covered (see Appendix 24 for the matrix, corresponding question

and the desired answer by Yellow Card reporting criteria). The questionnaire asked for

responses of ‘yes’, ‘not sure’ or ‘no’ to the questions. A summary table of the responses for

all of the oncology healthcare professionals can be seen in Table 4.6.
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Table 4.6. Summary of responses from oncology healthcare professionals to questions on
what they would report

Oncology healthcare professionals that would

report
Criteria of Questions Yes Not Sure No
Black triangle status
Serious
Known side effect of medicine 15 (22%) 14 (21%) 38 (57%)

CTCAE Grade 1-2

Black triangle status

Not serious

Known side effect of medicine 23 (34%) 20 (30%) 24 (36%)
CTCAE Grade 1-2

Black triangle status

Serious

Not a known side effect of medicine 48 (73%) 17 (26%) 1 (2%)
CTCAE Grade 3-4

Black triangle and

non-black triangle combination

Not serious 0 8 (12%) 59 (88%)
Known side effect of medicine(s)

Black triangle status

Serious

Known side effect of medicine 14 (21%) 16 (24%) 36 (55%)
CTCAE Grade 3-4

Black triangle status

Serious

Not a known side effect of medicine 25 (37%) 18 (27%) 24 (36%)
CTCAE Grade 1-2

Black triangle status

Not serious

Not a known side effect of medicine 18 (27%) 31 (46%) 18 (27%)
CTCAE Grade 3-4

Non-black triangle status

Serious

Known side effect of medicine 13 (19%) 11 (16%) 43 (64%)
Grade 1-2

Black triangle status

Not serious

Known side effect of medicine 5(8%) 10 (15%) 51 (77%)
CTCAE Grade 3-4
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Table 4.6 continued.
Summary of responses from oncology healthcare professionals to questions on what
they would report

Oncology healthcare professionals that would
report

Criteria of Questions Yes Not Sure No

Non-black triangle status

Not serious

Known side effect of medicine 1 (1%) 7 (11%) 58 (88%)
Grade 1-2

Non-black triangle status

Serious

Not a known side effect of medicine 12 (18%) 20 (30%) 35 (52%)
Grade 1-2

Non-black triangle status

Serious

Known side effect of medicine 17 (25%) 16 (24%) 34 (51%)
Grade 3-4

Non-black triangle status

Not serious

Known side effect of medicine 3 (5%) 9 (13%) 55 (82%)
Grade 3-4

Non-black triangle status

Serious

Not known side effect of medicine 40 (60%) 12 (18%) 15 (22%)
Grade 3-4

Non-black triangle status

Not serious

Not known side effect of medicine 5(8%) 22 (33%) 39 (59%)
Grade 3-4

The classification of ‘serious’ is as per the MHRA criteria [10]; and ‘known’ encompasses any side effects of a
medicines currently listed on the Summary of Product Characteristics (SPC).

Of the answers received only 5 of the 17 questions (29%) received a correct response from the
majority of the oncology healthcare professionals. A summary table of the percentage correct
answers as per Yellow Card reporting criteria for each individual oncology healthcare
professional group can be seen in Table 4.7. If respondents answered ‘not sure’ then it was

considered to be an incorrect response.
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Table 4.7. Summary of correct answers (as per Yellow Card reporting criteria) to
questions for each individual oncology healthcare professional group

Number (percentage) of each healthcare professional group who gave
correct answer
(as per Yellow Card criteria)

Criteria of Questions Doctor Pharmacist Nurse
Black triangle status

Serious

Known side effect of medicine 4 (13%) 6 (23%) 5 (45%)

CTCAE Grade 1-2

Black triangle status

Not serious

Known side effect of medicine 7 (23%) 10 (39%) 6 (55%)
CTCAE Grade 1-2

Black triangle status
Serious

Not a known side effect of
medicine

CTCAE Grade 3-4

19 (63%) 21 (84%) 8 (73%)

Black triangle and non-black triangle
combination

Not serious

Known side effect of

medicine(s)

Black triangle status

Serious

Known side effect of medicine 4 (14%) 6 (23%) 4 (36%)
CTCAE Grade 3-4

Black triangle status

Not serious

Known side effect of medicine 0 3 (12%) 2 (18%)
CTCAE Grade 3-4

Black triangle status

Not serious

Not a known side effect of medicine 5 (17%) 11 (42%) 2 (18%)
CTCAE Grade 3-4

Non-black triangle status

Serious

Known side effect of medicine 5 (17%) 1 (4%) 7 (64%)
Grade 1-2
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Table 4.7 continued.
Summary of correct answers (as per Yellow Card reporting criteria) to questions for each
individual oncology healthcare professional group

Number (percentage) of each healthcare professional group who gave
correct answer
(as per Yellow Card criteria)

Criteria of Questions Doctor Pharmacist Nurse

Non-black triangle status

Not serious

Known side effect of medicine 26 (87%) 24 (92%) 8 (80%)
Grade 1-2

Non-black triangle status

Serious

Not a known side effect of medicine 4 (13%) 6 (23%) 2 (18%)
Grade 1-2

Non-black triangle status

Serious

Known side effect of medicine 6 (20%) 8 (31%) 3 (27%)
Grade 3-4

Non-black triangle status

Not serious . . ,
Known side effect of medicine 24 (80%) 26 (100%) 5 (45%)
Grade 3-4

Non-black triangle status
Serious

Not known side effect of
medicine

Grade 3-4

16 (53%) 15 (58%) 9 (82%)

Non-black triangle status

Not serious

Not known side effect of medicine 21 (72%) 16 (62%) 2 (18%)
Grade 3-4

Please note that the classification of ‘serious’ is as per the MHRA criteria [10]; and ‘known’ encompasses any
side effects of a medicines currently listed on the Summary of Product Characteristics.

Binary Logistic Regression was performed on the responses to this question to determine if
there was any association between the co-variants and the likelihood of a respondent to
submit a Yellow Card report for a given scenario. The co-variants evaluated included the
profession, grade of toxicity, seriousness of the reaction, black triangle status or whether the
reaction is a known (expected) side effect of a medicine. The odds ratio and the 95%

confidence intervals can be seen in Table 4.8.

108



Table 4.8. The likelihood of profession, grade of toxicity, seriousness of the reaction,
black triangle status or whether the reaction is a known (expected) side effect of a
medicine to be associated with any increased likelihood to a respondent’s decision to
submit a Yellow Card report.

Variable Odds Ratio 95% Confidence Interval
Doctor 1.00
Pharmacist 3.79 2.73-5.28
Nurse 0.50 0.27-0.92
Grade 1-2 1.00
Grade 3-4 1.01 0.73-1.40
Black triangle 1.00
non-black triangle 1.04 0.76-1.41
Non-serious 1.00
Serious 1.01 0.73-1.40
Known side effect 1.00
Unknown side effect 0.99 0.72-1.37

The only co-variant that showed an increased likelihood for reporting was profession, with
pharmacists being over three and a half times more likely to report than doctors and nurses

half as likely as doctors to report.

4.3.3.5.2. Roles of the Yellow Card scheme
One of the questions posed in the questionnaire sought opinions from the oncology healthcare
professionals on roles of the Yellow Card scheme from a list of six possible roles. The
respondents were asked to answer ‘yes, not sure or no’ in response to the proposed roles. 89%
(n=59) of the respondents agreed that one of the roles was to ensure public safety; 97%
(n=65) agreed that one of the roles was to identify potentially serious ADRs that were too rare
to be picked up during clinical trials; 81% (n=54) agreed that one of the roles was to identify
factors that might predispose to toxicity/ADRs; 75% (n= 49) agreed that one of the roles was
to enable ADRs of medicines in similar classes to be compared; 99% (n=65) agreed that one
of the roles was to identify any previously unknown reactions to a medicine; and 94% (n=63)
agreed that one of the roles was to monitor the safety of the medicines throughout its life. A
summary table of the responses by each of the oncology healthcare professionals groups can

be seen in Table 4.9 below.
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Table 4.9. Summary of oncology healthcare professionals’ opinions on the roles of the
Yellow Card scheme.

Possible Role Number (percentage) of oncology healthcare professionals’
group that said “Yes’

\ Doctor Pharmacist Nurse
To ensure public safety 27 (93%) 22 (85%) 9 (82%)
To identify potentially serious ADRs that were 30 (100%) 25 (96%) 9 (82%)
too rare to be picked up during clinical trials
To identify factors that might predispose to 24 (80%) 21 (81%) 8 (73%)
toxicity/ADRs
To enable ADRs of medicines in similar 20 (69%) 20 (80%) 8 (73%)
therapeutic classes to be compared
To identify any previously unknown reactions to 30 (100%) 25 (100%) 9 (82%)
a medicine (i.e. not listed in the Summary of
Product Characteristics of a medicine)
To monitor the safety of a medicine throughout 28 (93%) 26 (100%) 8 (73%)

its life

4.3.3.6. Factors which influence an oncology healthcare professionals’
decision to make a Yellow Card report

Two questions within the survey were designed to ascertain what, if any, factors influenced an
oncology healthcare professionals’ decision to complete a Yellow Card report. The first group
of questions looked at factors around the ADRs or grades of adverse event; the direct
consequences of an ADR; and the relative newness of a medicine and the known side effect
profile in oncology. The second group of questions looked at other external factors. In the
first set of questions the respondents were asked to reply using ‘yes, not sure or no’. In the
second set of questions the respondents were asked to reply using a Likert scale of ‘Strongly

Agree’, ‘Agree’, ‘Disagree’, ‘Strongly Disagree’.

4.3.3.6.1. Types of ADRs/Adverse events, consequences and known

oncology side effect profile
Of the factors that were listed in this question, the ones that received the higher level of
agreement from all of the respondents that affected their decision to make a Yellow Card

report were:
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Seriousness of a reaction - 59 (94%) said ‘Yes’, 4 (6%) said ‘Not sure’ and 0%
said ‘No’.

Unusual ADRs not normally seen in oncology — 58 (92%) said “Yes’, 5 (8%) said
‘Not sure’ and 0% said ‘No’.

A newly licensed medicine - 59 (94%) said ‘Yes’, 2 (3%) said ‘Not sure’ and 2
(3%) said ‘No’.

ADR not listed as a known side effect in the SPC — 54 (86%) said ‘Yes’, 6 (10%)
said ‘Not sure’ and 3 (5%) said ‘No’.

Significant drug interactions — 47 (75%) said ‘Yes’, 10 (16%) said ‘Not sure’ and
6 (10%) said ‘No’.

The factors that received a medium level of agreement from all respondents that contributed

to their decision to make a Yellow Card report but 25% or more of the respondents who were

‘Not sure’ were:

Patient hospitalised or hospitalisation prolonged because of ADR — 37 (59%) said
“Yes’, 18 (29%) said ‘Not sure’ and 8 (13%) said ‘No’.

Latent drug induced cancers — 37 (59%) said ‘Yes’, 18 (29%) said ‘Not sure’ and 8
(13%) said ‘No’.

A new chemotherapy regimen (not necessarily containing a new medicine) — 35

(56%) said ‘Yes’, 16 (25%) said ‘Not sure’ and 12 (19%) said ‘No’.

The factors that received a higher level of agreement from all respondents that did not

contribute to their decision to make a Yellow Card report were:

Suspension of chemotherapy due to an adverse event — 10 (16%) said ‘Yes’, 23
(37%) said ‘Not sure’, and 30 (48%) said ‘No’.
Adverse event resulting in dose delays to chemotherapy — 6 (10%) said ‘Yes’, 18
(29%) said ‘Not sure’ and 39 (62%) said ‘No’.

The factor where there was a most obvious variable opinion between ‘Yes’, ‘Not Sure’ and

‘No’ was with the grade of adverse event (toxicity), where 20 (32%) said ‘Yes’, 22 (35%)

said ‘Not sure and 21 (33%) said ‘No’. Of those respondents (n=20) who indicated that grade

of adverse event would be a determining factor in their decision to send a Yellow Card report

for an oncology ADR, the following are the summary of the CTCAE grade that they would

consider reporting:

Grade 3 and Grade 4 (n=11, 55%)
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e Grade 4 only (n=5, 25%)

e Some Grade 3 but mostly Grade 4 (n=2, 10%)

e Unexpected Grade 3 or above (n=1, 5%)

e Grade 2 or above (n=1, 5%)
One respondent also indicated that the decision to make a Yellow Card report based on the
factor of grade of CTCAE would be dependant upon what toxicity it was and the expected

incidence within oncology.

A summary of the responses on whether the factors types of ADRs/Adverse events,
consequences or known oncology side effect profile influence an oncology healthcare
professionals’ decision to make a Yellow Card report by the oncology healthcare professional

groups can be seen below in Table 4.10.
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Table 4.10. Summary of responses on whether the factors types of ADRs/Adverse events,
consequences or known oncology side effect profile influence an oncology healthcare
professionals’ decision to make a Yellow Card report by oncology healthcare
professional group.

Factor Response Number (percentage) of the oncology healthcare
professional group
Doctor Pharmacist Nurse
Seriousness of the reaction Yes 25 (89%) 25 (100%) 9 (90%)
Not Sure 3 (11%) 0 1 (10%)
No 0 0 0
Unusual ADR not normally seen Yes 26 (93%) 23 (92%) 9 (90%)
in oncology Not Sure 2 (7%) 2 (8%) 1 (10%)
No 0 0 0
ADR not listed as a known side Yes 25 (89%) 21 (84%) 8 (80%)
effect in the SPC Not Sure 2 (7%) 2 (8%) 2 (20%)
No 1 (4%) 2 (8%) 0
A newly licensed medicine Yes 26 (93%) 25 (100%) 8 (80%)
Not Sure 1 (4%) 0 1 (10%)
No 1 (4%) 0 1 (10%)
A new combination Yes 16 (57%) 15 (60%) 4 (40%)
Chemotherapy regimen (not Not Sure 6 (21%) 6 (24%) 4 (40%)
necessarily containing a new No 6 (21%) 4 (16%) 2 (20%)
medicine)
Patient hospitalised or Yes 13 (47%) 18 (72%) 6 (60%)
hospitalisation prolonged because ~ Not Sure 8 (29%) 7 (28%) 3 (30%)
of an ADR No 7 (25%) 0 1 (10%)
Significant drug interaction Yes 20 (71%) 20 (80%) 7 (70%)
Not Sure 5 (18%) 3 (12%) 2 (20%)
No 3 (11%) 2 (8%) 1 (10%)
Latent drug induced cancers Yes 17 (61%) 14 (56%) 6 (60%)
Not Sure 6 (21%) 9 (36%) 3 (30%)
No 5 (18%) 2 (8%) 10 (10%)
Adverse events resulting in dose Yes 2 (7%) 4 (16%) 0
delays Not Sure 6 (21%) 7 (28%) 5 (50%)
No 20 (71%) 14 (56%) 5 (50%)
A suspension of chemotherapy Yes 4 (14%) 5 (20%) 1 (10%)
due to an adverse event (toxicity)  Not Sure 8 (29%) 12 (48%) 3 (30%)
No 16 (57%) 8 (32%) 6 (60%)
Grade of adverse event (toxicity) Yes 11 (39%) 8 (32%) 1 (10%)
Not Sure 7 (25%) 11 (44%) 4 (40%)
No 10 (36%) 6 (24%) 5 (50%)
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4.3.3.6.2. Other external factors

Question 16 sought opinions from respondents on possible reasons why oncology healthcare

professional do not make Yellow Card reports. The respondents were asked to give their level

or agreement or disagreement to 20 statements using a scaled response (strongly agree, agree,

disagree or strongly disagree). Of the factors that were listed in this question as possible

reasons why healthcare professionals do not make Yellow Card reports, the majority of the

respondent oncology healthcare professionals were in disagreement with the following:

Really serious ADRs are well documented by the time the medicine is marketed so
do not see any point in reporting.

A single report is not enough to add to medical knowledge

Lack of professional obligation to report

Feeling of being personally liable for ADR

The Yellow Card form is too congested

People prefer to report directly to the pharmaceutical company instead of via the
Yellow Card scheme

Do not know how the information reported in Yellow Cards is utilised

Fear that if I report an ADR via the Yellow Card I will be badgered to provide
more information

Fear of looking stupid to other members of the patient care team (if they were to

see a copy of the report)

Of the factors that were listed in this question as possible reasons why healthcare

professionals did not make Yellow Card reports, the majority of the respondent oncology

healthcare professionals agreed with the following:

Not certain of the causality of an ADR with a specific medicine

Inadequate information sources on ADRs to aid in determining which drug could
be causing an ADR

Not a high priority in everyday clinical practice

Do not know what types of ADRs that should be reported via the Yellow Card
scheme

Sheer volume of ADRs seen in oncology make it impossible to report them all

Reporting is too time-consuming
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e Do not see benefit in reporting well recognised ADRs which are seen routinely in
everyday clinical practice

e Do not view oncology adverse events (toxicities) as an ADR (i.e. expect to see
them and know how to prevent them or reduce their severity with pre-medication)

e Lack of specific guidance on the types and grades of oncology ADRs to report via

the Yellow Card scheme

Of the factors that were listed in this question as possible reasons why healthcare
professionals do not make Yellow Card reports; there was variability between the respondent
oncology healthcare professionals with approximately 50% of respondents agreeing and 50%
disagreeing with the following:
e Inadequate information sources on ADRs to aid in determining which drug could
be causing an ADR
e Lack of feedback on reports received via the Yellow Card scheme

e Lack of adequate access to advice on ADR reporting or the Yellow Card scheme

Table 4.11 shows the agreement with statements given by oncology healthcare professional

group.

Table 4.11. Oncology healthcare professionals groups’ agreement on possible reasons
why healthcare professionals do not make Yellow Card reports.

Possible reasons Number (percentage) in agreement with statement
from each healthcare group

Doctor Pharmacist Nurse
Really serious ADRs are well documented by the time 12 (46%) 7 (28%) 2 (25%)
the medicine is marketed so do not see any point in (n=26) (n=25) (n=8)
reporting
Not certain of the causality of an ADR with a specific 20 (74%) 20 (80%) 6 (67%)
medicine (n=27) (n=25) (n=9)
Inadequate information sources on ADRs to aid in 13 (52%) 12 (48%) 6 (67%)
determining which drug could be causing an ADR (n=25) (n=25) (n=9)
Not a high priority in everyday clinical practice 15 (58%) 13 (52%) 5 (56%)

(n=26) (n=25) (n=9)
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Table 4.11 continued. Oncology healthcare professionals groups’ agreement on possible
reasons why healthcare professionals do not make Yellow Card reports.

Possible reasons Number (percentage) in agreement with statement
from each healthcare group

Doctor Pharmacist Nurse
Do not know what types of ADRs that should be reported 16 (59%) 17 (68%) 7 (78%)
via the Yellow Card scheme (n=27) (n=25) (n=9)
Sheer volume of ADRs seen in oncology make it 18 (69%) 22 (88%) 5 (56%)
impossible to report them all (n=26) (n=25) (n=9)
A single report is not enough to add to medical 3 (11%) 2 (8%) 1 (11%)
knowledge (n=27) (n=25) (n=9)
Reporting is too time-consuming 13 (48%) 18 (75%) 4 (44%)
(n=27) (n=24) (n=9)
Lack of professional obligation to report 6 (22%) 8 (32%) 2 (22%)
(n=27) (n=25) (n=9)
Feeling of being personally liable for ADR 3(11%) 1 (4%) 0
(n=27) (n=25) (n=9)
Do not see benefit in reporting well recognised ADRs 22 (81%) 24 (96%) 5 (56%)
which are seen routinely in everyday clinical practice (n=27) (n=25) (n=9)
Do not view oncology adverse events (toxicities) as an 20 (74%) 23 (92%) 6 (67%)
ADR (i.e. expect to see them and know how to prevent (n=27) (n=25) (n=9)
them or reduce their severity with pre-medication)
Lack of specific guidance on the types and grades of 22 (81%) 24 (96%) 7 (78%)
oncology ADRs to report via the Yellow Card scheme (n=27) (n=25) (n=9)

4.3.3.7.Attitudes and opinions on oncology adverse drug reaction reporting
4.3.3.7.1. Under-reporting of oncology ADRs
Question 17 examined the attitudes of the respondent oncology healthcare professionals to
under-reporting of ADRs. 92% (n= 56) of the respondents were in agreement that oncology
ADRs were under reported, however, only 53% (n=30) were in agreement that the reporting
rate for oncology ADRs was not any less than in other clinical areas. It is interesting to note
that the 54% (n=13) of the respondent oncology pharmacists were in disagreement that the
reporting rate of oncology ADRs is not any less than in other clinical areas; whereas 54%

(n=13) oncology doctors and 75% (n=8) nurses were in agreement with this statement.

80% (n= 48) of the respondents were in agreement that a reporting form that took less time to

complete might help increase reporting in oncology. These forms could utilise more tick
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boxes; less free-format text; pre-populated fields on an electronic report such as patient

details, medicines, past medical history, etc.

There were additional comments given in this question as well. These included: I think

mandatory completion of a Yellow Card with summaries at the completion of chemotherapy

regimens (or death) would help.

‘Probably do not think about reporting if I know it is an expected adverse event.’
‘Don’t know very much about the Yellow Card scheme — was not aware of its
existence.’

‘I have been waiting for ages for someone to re-evaluate the way the Yellow Card
scheme is used! When I started in this hospital, I was very surprised to see that we
reported neutropenic sepsis events on Yellow Cards. I feel this is unnecessary as
neutropenic sepsis is a well recognised and well documented side effect of
chemotherapy. Completing cards for this puts staff off completing for genuine
ADRs which occur.’

‘There is also the issue of the deluge of information which follows after reporting
an ADR and this puts me off completing a Yellow Card. It is particularly bad if
you report an ADR directly to the company as they require information forms to
be completed which is time-consuming.’

‘Another major obstacle to staff reporting on-line is that websites outwith the
hospital intranet are blocked. Could we set up a direct link to the electronic Yellow
Card and send a hospital wide e-mail to publicise it better.’

‘It should form part of the doctors training plan when they come into hospital,
especially in oncology.’

‘The forms are time consuming and unfortunately a low priority on a busy ward.’
‘If there was a quick ‘highlight” method to get someone else to follow-up, it would
catch more patients. We sometimes report possible adverse effects to our ward
pharmacist to follow up.’

‘Oncologists are so use to having to deal with toxicity that they think of their drugs
in a different way to other normal drugs.’

‘Main difficulty will always be conflicting requirements for time. Can be time

consuming filling in reports and undoubtedly filling in reports for all toxicities for
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all patients could be all-consuming and hence impossible. One, therefore, has to be
selective and choose unusual, serious, unexpected ones.’

e ‘We have to report adverse events (AE) and serious adverse events (SAE) in
clinical trials patients; if the MHRA want every AE and SAE on every oncology
patient we can provide, but I don’t think they will cope.’

e ‘More specific guidance for oncology specific ADRs and which to report
required.’

e ‘More information on what is done with the information received.’

e ‘Although time to complete is important, I believe the key issues in oncology is
separating the ‘expected’ from the unexpected and being able to report by regimen

rather than by suspected drugs.’

4.3.3.7.2. Patient reporting of oncology ADRs
In question 18 there were four statements that asked respondent oncology healthcare
professionals their opinions on patient reporting of oncology ADRs. The respondents were
asked to indicate their level of agreement or disagreement by selecting either ‘strongly agree’,
‘agree’, ‘disagree’, or ‘strongly disagree’ in response to the statements. 79% (n=46) of the
healthcare professionals were in agreement that patient reporting of ADRs in oncology would
be beneficial. 77% (n=47) were in agreement that patients are not adequately trained to detect
ADRs so accuracy of grading might be a problem. 77% (n=46) also were in agreement that
patients would not be able to distinguish what ADR was serious enough to report without
education. Also 68% (n=39) were in agreement that patients might under-report ADRs (i.e.
downplay toxicities to avoid having treatment delays). The latter was the only statement that
there was a deviation in opinions between the three healthcare professional groups. In this
case 58% (n=15) of the doctors were in disagreement that patients might under-report ADRs
(i.e. downplay toxicities to avoid having treatment delays), while the greater majority of the
pharmacists (88%, n=22) and nurses (75%, n= 6) were in agreement. However this difference

was not statistically significant (p=0.075).

The following additional comments were also received in response to this question:
e ‘I think a patient report corroborated by managing personnel would be ideal.’
e ‘Patient reports would have to be followed up by professional to assess the grade

of the ADR and likely causative drug.’
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e ‘Patients would need simple language and probably need confirmed by the doctor.’

e ‘Some patients would report a lot of minor, well-recognised stuff (may be dozens
of cards), whilst severe reactions would probably not (largely because they may be
too ill to do so).’

e ‘Patient reporting might bring to light some less serious side effects that the
doctors don’t detect and that the patient may not feel is necessary to report to
his/her doctor. The downside is that it could become a litigants charter triggering
all sorts of potentially spurious claims.’

e ‘Would empower the patient and help identify what the real issues are for the
patients. If in a format that was not linked to treating team then they would not
worry about impact on their care so may be more honest report.’

e ‘A lot of patients are receiving day care, homecare and are receiving therapies for
a longer period and thus they may be at home more for longer periods without
seeing a specialist to whom they could report ADRs. The use of oral therapies is

also increasing which is also an issue.’

4.3.3.7.3. Electronic capture of NCI CTCAE data
The final question in the questionnaire sought the opinions and attitudes of respondent
oncology healthcare professionals on statements pertaining to electronic capture of adverse
events from electronic prescribing systems in oncology across Scotland. The respondents
were asked to indicate their level of agreement or disagreement by selecting either ‘strongly
agree’, ‘agree’, ‘disagree’, or ‘strongly disagree’ in response to the statements. From the
responses received from the oncology healthcare professionals there was a very high
agreement with the statements. That is 98% (n=59) were in agreement that electronic capture
of NCI CTCAE grades in clinical practice will be beneficial. 97% (n=59) were in agreement
that anonymised, aggregate data resulting from electronic capture of NCI CTCAE grades
would be beneficial in monitoring oncology adverse events Scotland wide; and 95% (n=58)
were in agreement that it would be helpful to doctors if the anonymised, aggregate data could
identify adverse event trends (possibly help in making decisions on which medicines or
regimens to use). As well 95% (n=58) were in agreement that they would be interested in any
adverse event trends (if they became available) from aggregate data in oncology; and 93%
(n=55) were in agreement that they would be happy to contribute their patients’ anonymised

NCI CTCAE data for electronic linkage for this purpose. There was not any deviation or
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statistically difference in opinions between the three healthcare professional groups (p=1,

p=0.914, p=0.914, and p=0.920 respectively).

Some additional comments also received in response to this question included:

“This could be most helpful in determining place in therapy of cancer drugs where
there are several that may be used e.g. for 2™ line treatment.”

“This is the way forward!’

‘Good idea and better way of seeing trends in ADRs as nurses would be toxicity
assessing patients anyway and this would save repetition.’

‘Dependent upon how easy to enter data. If linked into an electronic prescribing
system would not be any additional work.’

‘Electronic capture will only be of value if it does not require additional input time
from doctors since if it did, I suspect it would not get done.’

‘Again the problem will be the volume of data, especially the analysis linking in
age, PS, smoking habit, tumour stage and treatment, concomitant medicines,
deprivation category, etc that would be necessary to make sense of the data.’
‘While I agree in principle, I think it is unlikely that the resources will be available
to contribute data for electronic linkage, unless it was done automatically through

current electronic prescribing systems.’

4.4. Discussion

4.4.1. Principle findings

4.4.1.1. Knowledge and awareness of the Yellow Card scheme

In both the one-to-one interviews and the survey questionnaire awareness of the Yellow Card

scheme and its roles was found to be high. Results from the survey questionnaire showed that

89% of the respondents agreed that one of the roles was to ensure public safety; 97% agreed

that one of the roles was to identify potentially serious ADRs that were too rare to be picked

up during clinical trails; 81% agreed that one of the roles was to identify factors that might

predispose to toxicity/ADRs; 75% agreed that one of the roles was to enable ADRs of

medicines in similar classes to be compared; 99% agreed that one of the roles was to identify

any previously unknown reactions to a medicine; and 94% agreed that one of the roles was to

monitor the safety of the medicines throughout its life. This result is in contrast to some
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previous studies that found a lack of knowledge of the purpose of the ADR reporting scheme
(53, 54,105, 111).

The level of knowledge about what ADRs to report was identified as a problem, with 66% of
the oncology healthcare professionals indicating that they did not know what types of ADRs
that should be reported via the Yellow Card scheme. In addition 32% of oncology healthcare
professionals admitted to having seen ADRs in clinical practice but were not sure which ones
the MHRA wanted them to report. Further only 30% of the respondents to the survey
questionnaire were able to correctly identify which oncology ADR scenarios met the criteria

for reporting via the Yellow Card scheme.

4.4.1.2.Difference in Yellow Card reporting behaviour of the oncology
healthcare professionals

26% of the oncology healthcare professionals had never completed a Yellow Card report
previously in their career, with nurses accounting for 58% of this group. This is not surprising
since nurses were one of the last healthcare professional groups to be added as official
reporters to the Yellow Card scheme in 2002. The lack of reporting by nurses is of concern,
considering the vital role that nurses provide in the continuum of care of patients and in the
monitoring of adverse events during cytotoxic chemotherapy. Of those oncology healthcare
professionals who had reported, 70% had submitted between 1 and 10 Yellow Card reports
during their career (with pharmacists and doctors accounting for 47% and 40% respectively of
this group). Considering the number of adverse events that are seen daily in oncology, this

indicates a very low Yellow Card reporting rate.

4.4.1.3.Preference for type of Yellow Card to complete
Almost half of the oncology healthcare professionals did not have any strong preference for
reporting method (paper or electronic). However approximately a third of the oncology
healthcare professionals said that they preferred to complete Yellow Cards electronically
(with pharmacists accounting for almost two-thirds of this group) and one-fifth of the
reporters indicated preference for paper Yellow Cards (doctors and nurses accounted for 54%

and 34% respectively of this group).

The reasons given for a preference for submitting Yellow Card paper reports included that

they found them easier to find and complete; easier to attach additional information (lab
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results); electronic completion takes longer and when completing on the ward access to a
computer can be a problem; and habit/familiarity since only have used paper Yellow Cards.
The reasons given for the electronic Yellow Card reporting preference included that the
Yellow Card can be stored easily; it was more confidential; easier to access; and do not have

to remember to post.

It was, however, noted by one respondent that access to the electronic Yellow Card was an
obstacle to submitting suspected ADRs electronically since websites out with the hospital
intranet was blocked. It is unknown how widespread this problem is but is an issue that must

be kept in mind when assessing preferences for types of Yellow Card.

4.4.1.4.Perception of incidence of adverse events in oncology
Greater than 40% of the oncology healthcare professionals estimated that over 75% of their
patients experience any type of adverse event during treatment with cytotoxic chemotherapy,
and an additional 27% of the oncology healthcare professionals estimated that between 50-
75% of their patients experience any type of adverse event. Conversely 78% of the oncology
healthcare professional estimated that only 5-25% of their patients experienced a serious
adverse event during cytotoxic chemotherapy treatment. However 15% of the oncology
healthcare professionals estimated that less than 1% of their patients experienced a serious
adverse event during cytotoxic chemotherapy treatment. It is difficult to give a definitive
number to the incident rate of serious adverse events during cytotoxic chemotherapy since it
varies greatly with tumour types and cytotoxic chemotherapy regimens given, however, from
the retrospective case review (in chapter 3 of this thesis) the incident rate for serious adverse
events was 97% and 96% in 2001 and 2003 respectively for adjuvant, breast cancer patients.
Another study from France found that 58% of patients experienced serious adverse events
during treatment with cytotoxic chemotherapy within their cancer centre. This suggests that
the oncology healthcare professionals’ perception of the incidence of serious adverse effects

during cytotoxic chemotherapy is biased towards a major underestimate.

4.4.1.5.Perception on under reporting of ADRs
92% of the healthcare professionals were in agreement that oncology adverse drug reactions
were under-reported but 53% were in agreement that the reporting rate for oncology adverse
drug reactions was not less than that of any other clinical area. In chapter 3 of this thesis, it

was demonstrated that an estimated 1% reporting rate existed at the Edinburgh Cancer Centre
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(ECC) for adjuvant, breast cancer patients in 2001 but improved to 6.3% in 2003 after a
pharmacist-led intensive monitoring initiative in 2002. While the Yellow Card reporting rate
in 2003 was closer to the reporting rate of 6.5% (observed in a recent study for two acute
hospitals in Liverpool) (130), it was much less than the unsustainable 800% increase in

reporting seen in 2002 during the pharmacist-led initiative at ECC.

80% of the respondents were in agreement that a reporting form that took less time to
complete might help increase reporting in oncology. These forms could utilise more tick
boxes; less free-format text; pre-populated fields on an electronic report such as patient
details, medicines, past medical history, etc. The electronic Yellow Card addresses the issue
of more tick boxes and having to enter free-format text since there is a drop down menu to
select from for suspected reactions and suspected medicine(s) or concurrent medicines.
However more work is required to develop interfaces between all UK electronic
patient/prescribing records and the electronic Yellow Card to allow for patient-specific pre-

populated fields.

4.4.1.6.Criteria for ADRs that oncology healthcare professionals would

consider reporting
It has always been anecdotally known that oncology healthcare professionals see little benefit
in reporting ADRs that are inevitable consequence of cytotoxic chemotherapy. In the
responses to the survey questionnaire 42% of the oncology healthcare professionals indicated
that they often recognise ADRs in patients receiving cytotoxic chemotherapy but choose not
to report believing that they are inevitable consequence of therapy and little relevance for

reporting.

When the oncology healthcare professionals were given examples of possible ADRs that met
the MHRA criteria for to submit a Yellow Card report, only 30% of the examples were
selected as ones that they would report to the MHRA. A possible reason for this low level of
agreement with reporting a ADR could possibly be attributed to the fact that 80% of the
oncology healthcare professionals did not view oncology adverse events (toxicities) as an
ADR (i.e. expect to see them and know how to prevent them or reduce their severity with pre-

medication)
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The two situations that the oncology healthcare professionals were in agreement that they
would consider completing a Yellow Card report for were: 1) Black triangle status, serious,
not a known side effect of medicine CTCAE Grade 3-4 and 2) Non-black triangle status,
serious, not known side effect of medicine, grade 3-4. However there was no association
between a healthcare professionals’ decision to submit a Yellow Card report and the black
triangle status, the seriousness of an ADR, the grade of toxicity or whether an ADR was
known (expected). The only covariant factor that was associated with an increase in the
decision to report via the Yellow Card scheme was reporter group, with pharmacists being
over three and a half times likely to report then doctor; and nurses half as likely as doctors to

report.

4.4.1.7.Factors that influence a decision to make a Yellow Card report in
oncology

All oncology healthcare professionals indicated agreement that there were factors of high,
medium and low level of importance that had an impact upon their decision to complete a
Yellow Card report. The factors of high importance included seriousness of the reaction;
unusual ADRs not normally seen in oncology; a newly licensed medicine; an ADR not listed
as a known side effect in the SPC for the product; and significant drug interactions. The
factors seen of medium importance included patients being hospitalised or hospitalisation
prolonged because of an ADR; latent drug induced cancers; and any new chemotherapy
regimen(s). The factors deemed to be of low importance were suspension of chemotherapy
due to an adverse event; and any adverse event resulting in dose delays to chemotherapy.
There was no consensus observed from the oncology healthcare professionals on whether the
grade of NCI CTCAE would be of high, medium or low importance in their decision to make
a Yellow Card report since there was a relatively even distribution of responses (32% said
‘Yes’, 35% said ‘Not sure and 33% said ‘No’). For those individuals that said it was

important, 55% indicated that Grades 3 and 4 should be considered for reporting.

As with previous results from other survey questionnaires reported in the literature (33, 52-55,
100, 104-107, 110, 111, 113), the oncology healthcare professionals were in agreement that
the following were factors influenced their decision to report an ADR:

e Not certain of the causality of an ADR with a specific medicine.

e Inadequate information sources on ADRs to aid in determining which drug could

be causing an ADR.
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* Do not know what types of ADRs that should be reported via the Yellow Card
scheme. 32% of oncology healthcare professionals admitted to having seen ADRs
in clinical practice but were not sure which ones the MHRA wanted them to
report.

e Too time-consuming.

e Do not see benefit in reporting well recognised ADRs which are seen routinely in

everyday clinical practice.

Other factors identified in this study by oncology healthcare professionals that influenced
their decision to report an ADR, and which have not previously been described in the
literature, included:
e The volume of ADRs seen in oncology makes it impossible to report them all.
e Lack of specific guidance on the types and grades of oncology ADRs to report via
the Yellow Card scheme.
e Submitting Yellow Card reports are not a high priority in everyday clinical

practice.

In contrast to previous results from other survey questionnaires described in the literature (33,
52, 53), the majority of the oncology healthcare professionals disagreed that the following
factors influenced their decision to report an ADR:

e A single report is not enough to add to medical knowledge

e Lack of professional obligation to report

* Feeling of being personally liable for ADR

e The Yellow Card form is too congested

Another factor that was identified previously as not impacting upon a healthcare professions
decision to report (113), and replicated by the results from this survey is that serious ADRs
are well documented by the time the medicine is marketed so oncology healthcare

professionals do not see any point in reporting.

Other factors identified by the oncology healthcare professionals factors that did not influence

their decision to report an ADR, and not previously described in the literature, included:
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e Do not know how the information reported in Yellow Cards is utilised. This factor
has been previously suggested in the literature as a reason for not reporting an
ADR (52, 105) but was not seen as important by oncology healthcare professionals
in their decision to submit a Yellow Card report in this study.
e Fear that if they report an ADR via the Yellow Card they will be badgered to
provide more information.
e Prefer to report directly to the pharmaceutical company instead of via the Yellow
Card scheme.
The last two factors have not been evaluated previously in the literature but have been
speculated as possible reasons for low-reporting rates via the Yellow Card scheme. The

results from this questionnaire suggest that this may not be valid.

4.4.1.8.Patient reporting of oncology ADRs
More than 75% of the oncology healthcare professionals were in agreement that patient
reporting of ADRs in oncology would be beneficial but accuracy in grading might be a
problem since patients are not adequately trained to detect ADRs, and they would not be able
to distinguish what ADRs were serious enough to report without appropriate education. 68%
of the oncology healthcare professionals, however, were in agreement that patients might
under report ADRs (minimise toxicities to avoid treatment delays). Despite these concerns,
the need for patients to be able to report an adverse event directly is increasing in importance
due to the increasing number of patients receiving cytotoxic chemotherapy treatments at
home; and the use of oral therapies, which could mean that patients could go for a much

longer time before seeing a healthcare professional to detect and report an ADR.

4.4.1.9.Electronic capture of NCI CTCAE grades
In Scotland investment has been given to purchasing a paperless, electronic chemotherapy
programme for all of Scotland. AEs will be recorded within these electronic patient records.
Other than the obvious benefits of a paperless patient record, there is a pharmacovigilance
potential that is undeveloped at present. The suggested potential benefits of aggregate data
from these electronic patient records included monitoring of ‘toxicities’, gathering national
data and identifying trends, and helping doctors decide which chemotherapeutic medicines or

regimens to use.
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Greater than 95% of the oncology healthcare professionals were in agreement that capture of
CTCAE grades in clinical practice would be beneficial; and that anonymised, aggregate data
of these CTCAE would be beneficial in monitoring oncology AEs in Scotland (possibly
inform decision making on which medicines and regimens to use). Also almost all of the
oncology healthcare professionals surveyed would be happy to contribute their patients’
anonymised CTCAE grade data for electronic linkage, and would be interested in any results
from aggregate data on oncology AE trends (if it became available). It was the opinion of
those surveyed that, while it would be feasible to develop such a database in Scotland, it
would only be of value if it did not involve additional input time from healthcare

professionals and it was adequately resourced to ensure quality.

4.4.2. Strengths and weaknesses of the study
Different qualitative methods (one-to-one semi-structures, and in-depth interviews) were used
to collect the data within this study. This increases the validity of the study and reduces the

chance of not identifying or obtaining important and relevant information.

The researcher had no previous experience in conducting one-to-one semi-structured, in-depth
interviews. To minimize the effect of this the questions and schedules were peer reviewed by
the research supervisors and collaborators within the project. The oncology healthcare
professionals were aware that the researcher worked within the Centre for Adverse Reactions
to Drugs (Scotland)/Yellow Card Centre Scotland, introducing a potential bias in the answers
given. An independent researcher may have avoided this bias but may also have had limited
knowledge of oncology adverse events or the Yellow Card scheme and, therefore, would not

have been able to use this experience in interviewing to probe further or stimulate debate.

The interviews were all conducted at the Edinburgh Conference Centre. Different or more
varied responses may have been obtained if a wider geographical spread of oncology
healthcare professionals had been interviewed. However, in interviewing doctors, pharmacists
and nurses the perspective of each profession about oncology adverse events and reporting of

ADRs, a multidisciplinary view was obtained.

The researcher was a specialist in pharmacovigilance with prior experience of working as a
clinical pharmacist in oncology. This aided in identification of themes during the coding

process of the one-to-one semi-structured, in-depth interviews. The independent investigator
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who carried out the validity testing was experienced in coding previous research projects but
had no prior knowledge of oncology. It may have been useful to have had a second validity
check from another individual with an oncology background but resource restrictions did not

allow for this.

The researcher had no previous experience in the design of survey questionnaires but had
attended two, one-day research modules on qualitative methods and questionnaire design
hosted by the Wellcome Trust Clinical Research Facility. The content for each question was
derived from themes/items derived from the one-to-one interviews or previous ADR reporting
questionnaires in the literature. The final questions were peer reviewed by the project

supervisors and another researcher experienced in questionnaire design.

The piloting of the questionnaire was carried out using clinical pharmacists at the base
hospital of the researcher. None of these pharmacists were specialist in oncology so the
critique of the questionnaire may not have highlighted some issues that a specialist in
oncology may have. However, eight of the ten pharmacists had previously worked in
oncology or had undertaken a placement in oncology during their MSc in Clinical Pharmacy

so were not naive to oncology adverse events/ADR issues.

Criterion validity, comparing against a Gold Standard, was not possible since no
questionnaire on obtaining information on attitudes, behaviour and knowledge of ADR
reporting and adverse events specific to oncology was identified in the published literature.
There were, however, a number of questionnaires described in the published literature from
non-oncology generalist areas that was utilized where possible. Face validity was carried out
on the questionnaire, as well as internal consistency during the pilot phase. Internal
consistency was confirmed at 100%. Test-retest reliability was not carried out, however, due

to time and resource restraints.

The study population that the questionnaire was circulated to for self-completion involved
doctors, nurses and pharmacists from two of the cancer networks in Scotland (SCAN and
WOSCAN) but not to the third (NOSCAN) due to lack of response from contacts in that
network. It would have been better to have had a geographical spread across the whole of
Scotland but without the co-operation of the contact in NoSCAN this was not possible to

achieve.
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Within SCAN and WOSCAN, the researcher had to rely on independent, external individuals
to distribute questionnaire (with the exception of Lothian). As a result the total number of
each profession that the questionnaire was sent to is unknown since researcher was only given
the total number from each independent contact. Therefore it was not possible to calculate
response rate by profession. Hence while the nurses only accounted for 17% of the
respondents, it is unknown what the response rate was for this group. It would have been
desirable to have more replies from this healthcare professional group. The response rate
overall was 50% (75 of the 150) after two mailings, which is acceptable. It is unknown if a
better response rate could have been obtained if the questionnaire had been distributed

directly by researcher.

4.4.3. Strengths and weaknesses in comparison to other studies
No other studies were found that evaluated the knowledge, behaviour and attitudes of
oncology healthcare professionals on adverse drug reaction reporting via the Yellow Card
scheme. From the published generalist studies that were carried out using survey
questionnaires the same four areas (demographics, knowledge, attitudes and behaviour) were
assessed in some (54, 104, 113); and two mailings were undertaken (54, 104, 106, 108, 110,
112, 113). The most noteworthy differences were:
e Direct distribution of questionnaire to sample population (104, 106, 108, 109, 110,
112); with one study completing the second follow-up via telephone or in person
(54).
e The sample size was bigger for some studies (54, 104, 106, 108, 110, 112, 113) .
This was dependent upon the population being studied.
e Response rate was lower (37%) (113) for some but higher for others (73-74%)
after two mailings (54, 104).

4.4.4. Implications of findings
The level of awareness of the Yellow Card scheme and its roles was found to be high in
oncology healthcare professionals; however, the level of knowledge on what ADRs to report
was found to be a problem. It was agreed by the oncology healthcare professionals that they
did not know what types of ADRs they should report via the Yellow Card scheme in
oncology; and the lack of specific guidance on the types and grades of oncology ADRs to
report via the Yellow Card scheme was a contributing factor to reasons why they did not

make Yellow Card reports.
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This study has highlighted, in common with previous work reported in the literature, that the
conflicting priorities for a healthcare professionals’ time will always be a factor in preventing
suspected ADRs to be reported via the Yellow Card scheme. The majority view is that it can
be time consuming to complete a Yellow Card report so it is not surprising that it was not
viewed to be a high priority in everyday clinical practice. In addition, the consensus from
oncology healthcare professionals who participated in this study is that the large numbers of
ADRs seen in oncology make it impossible to report them all. The view is that if the oncology
healthcare professionals attempted to report all suspected ADRs in oncology that meet the
Yellow Card criteria for reporting (all suspected reactions for black triangle medicines and all
serious, suspected ADRs for all other medicines), it would be an unachievable goal for the
healthcare professionals; and not necessarily desirable for the MHRA (possibility of ‘noise’).
‘Noise’ in spontaneous reporting databases includes non-serious and/or incidental adverse
events, which detract from the ability of assessors to detect new potential serious ADR signals
(131). As one of the interviewees stated in the one-to-one interviews, ‘There is a great danger
of being swamped with expected toxicities particularly for oncology drugs, where if we
reported every expected event we see’. Therefore more guidance from the MHRA would be

beneficial to avoid this problem; and possibly aid an improvement in reporting rates.

The oncology healthcare professionals identified that not being certain of the causality of an
ADR with a specific medicine; and inadequate access to information sources about ADRs that
would aid in determining which drug could be causing an ADR were possible reasons why
they did not make Yellow Card reports. It is, therefore, important that healthcare professionals
make best use of simple causality assessment nomograms in trying to decide if a medicine
could possibly be implicated in a suspected ADR. In addition, they need to be aware of (and
make best use of) both paper and electronic sources of information available to them during
this process. It must be made clear to healthcare professionals, however, that there is no need
to be 100% certain that an adverse event has been caused by a medicine to make a Yellow

Card report (a suspicion is all that is required).

The only two ADR situations that the majority of the oncology healthcare professionals
would consider completing a Yellow Card report for were: 1) Black triangle status, serious,
not a known side effect of medicine CTCAE Grade 3-4 and 2) Non-black triangle status,
serious, not known side effect of medicine, grade 3-4. These results from the survey

questionnaire were reinforced by the factors seen to be of high importance by oncology
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healthcare professionals in determining whether to submit a Yellow Card report. These
included the seriousness of the reaction; unusual ADRs not normally seen in oncology; a
newly licensed medicine (black triangle); an ADR not listed as a known side effect in the SPC
for the product. The only additionally factor of high importance, not covered within these two

scenarios, was significant drug interactions.

The only covariant factor that was associated with an increase in the decision to report via the
Yellow Card scheme was reporter group, with pharmacists being over three and a half times
likely to report then doctors; and nurses half as likely as doctors to report. None of the factors
that were assessed in the survey questionnaire on why healthcare professionals do not report
ADRs via the Yellow Card scheme showed any noticeable variance in opinion between the
healthcare professional groups to account for this increased tendency for pharmacists to
report. Then the question remains what influences this trend and is it transferable to other

healthcare professional groups.

The key questions that must be addressed before any recommendations can be made to aid
reporting of oncology ADRs are:

1) Is it acceptable to report only ADRs that are not listed as known side effects in the
Summary of Product Characteristics for an oncology medicine, even for medicines
with a black triangle status?

2) Is it acceptable that only certain grades of NCI CTCAE (such as Grades 3 and 4)
of oncology ADRSs should be considered for reporting?

If both healthcare professionals and the MHRA would support such recommendations then it
is possible that steps can be made to improve reporting of ADRs in oncology via the Yellow

Card scheme.

If the ability to electronically capture output data of adverse events for patients undergoing
chemotherapy for pharmacovigilance purposes were achieved in Scotland this could lead to a
significant advancement in oncology signal generation and chemotherapeutic agent(s)
monitoring. The updated CTCAE version 3.0 incorporates the preferred terms from
MedDRA, which means that selected adverse effects could be electronically communicated to
the MHRA (who use the same common terminology for classification of suspected ADRs in
their surveillance database “Sentenil”) if this facility were written into the functionality of the

software. Before this recommendation can be implemented, more work is required to ensure
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that an interface is developed to allow patient-specific pre-populated fields to the electronic
Yellow Card. In addition, the potential for all output data of adverse events for patients
undergoing chemotherapy to be anonymised and captured Scotland wide for other
pharmacovigilance purposes would be a definite benefit. Before the full potential of these
datasets can be realised, data linkage between health boards must be pursued. The potential
use for this anonymised dataset is largely undefined at present, however, possible applications
include:

1) Individual oncology units could use this data for prospective computerised
surveillance of adverse events rather than relying on the traditional ‘voluntary’
reporting systems, which are potentially cumbersome and less effective (132).

2) Cross-linkage to computerised registries such as the Scottish Cancer registry. This
would allow for a more robust means of evaluating the impact of cytotoxic
chemotherapy interventions on cancer outcomes and survival in Scotland.

3) Data mining algorithms (DMAs) to this dataset could be a possibility for
supplementing post-marketing information on oncology medicines from the
Yellow Card scheme. DMAs have been studied in hopes of enhancing the ability to
screen large databases of adverse events with oncology medicines or other
medicines with similar features (i.e. medicines that may be approved on an
accelerated basis, are known to have serious toxicity, are administered to patients
with substantial and complicated co-morbidity illness, are not available to the
general medical community, and may have a high frequency of use out with the

terms of a medicine’s market authorisation or “oft-label” use) (133).

One problem with the process of anonymisation, even after obvious identifying data items
(name, address, postcode, date of birth) are removed from datasets, is the risk of ‘indirect’
identification and the data must be handled securely. In NHS Scotland the debate over the use
and safeguarding of personal information is ongoing. Consensus is arising but doubt remains
over the clarity of professional guidance and how to achieve consensus over its interpretation;
how to inform patients and what to tell them; how to regulate disease and other registries;
whether it is possible to anonymise data in ways which retain their usefulness (134). This
creates a challenge and a definitive answer must be reached before anonymisation of adverse
events in oncology for pharmacovigilance/epidemiological purposes can be pursued. However

if this were pursued through the Information and Statistics Division (ISD), who are
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responsible for collating and holding health-related data across Scotland including the

Scottish Cancer registry, then this is less likely to be an obstacle.

While patient reporting of adverse events in oncology is supported by the healthcare
professionals for the most part, some concerns over a patient’s ability to accurately report
‘toxicities’ remain. Nevertheless Patient reporting must be developed in oncology to better
facilitate monitoring of symptoms during cytotoxic chemotherapy, especially with the
increased uptake of treatment in the home setting. Patients have been officially able to make
Yellow Card reports directly to the MHRA since February 2008. This should be encouraged
by healthcare professionals. However, there is a need to develop an on-line self-reporting of
‘toxicities’ during cytotoxic chemotherapy for completion by patients in the home setting (in
real-time), which will allow doctors to have assess to this information in secondary care for
review and intervention. At present most patients either keep a mental or paper diary of things
they experienced during the chemotherapy cycle (or recall from memory retrospectively if
they have not forgotten) to advise the nurse during assessment prior to receiving the next
cycle of chemotherapy. The reliability of the information is variable, especially if being
recalled from memory, and having a third-party to interpret the information provided. In
symptom research, patients’ reports are the gold standard for assessing symptoms, with
studies consistently showing that doctors and nurses underestimate (or occasionally
overestimate) symptom frequency and severity in comparison to patients (135-139); and a
need for a tool for collecting patient reported adverse event data in chemotherapy was
concluded (135). Hence a prospective means of capturing ‘toxicities’ during treatment would
be beneficial and would eliminate third-party reporting biases. One such web-based system
has been developed (known as STAR) that allows patients to enter and track their own
symptoms based on CTCAE, which generates longitudinal reports that can be available to
staff (140). This is not only beneficial in tracking all symptoms a patient may have during a
given cycle but may also provide early warnings about potentially concerning symptoms to
improve doctor response time in dealing with. The patients who piloted the self-reporting of
symptoms via the internet found it easy to use; and believed it improved discussion and
communication with their doctors (140). Therefore ‘real-time’ collection of ‘toxicities’, from
patients undergoing cytotoxic chemotherapy, is not an unrealistic goal since prior work has
been done in this area. An investment of time and money would be required to achieve a

similar system in Scotland however.
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4.4.5. Unanswered questions and future research

This study has raised questions that indicate further research is required. These include:

1)

2)

3)

4)

S)

What ADR reports do we really want from oncology? What is considered desirable
or practical? If criteria were developed specific to oncology (as indicated by the
respondents in the survey questionnaire) that would deviate from the current
Yellow Card Criteria, would it be endorsed by the oncology profession and the
MHRA? How can oncology healthcare professionals and the MHRA be assured
that deviating from the current Yellow Card criteria would not have an impact
upon patient safety?

Patient reporting via the Yellow Card scheme has been official since February
2008 but no work has been done to date on evaluating information via patient
reporting of ADRs in oncology in comparison to reports received from healthcare
professionals. It would be beneficial to undertake this work.

Electronic prospective recording of adverse events by patients is a development
that may be worth taking forward in order to evaluate patient understanding of NCI
CTCAE; ease/difficulty to do; and comparison to adverse events recorded by
healthcare professionals.

If collection and collation of anonymised data from electronic prescribing systems
in oncology in Scotland is achieved, how would the data be utilised and what
pharmacovigilance benefit would be derived?

Does incorporating ADR training into an oncology doctor’s induction training plan

affect reporting rates of oncology ADRs?

4.5. Conclusion

Awareness of the roles of the Yellow Card scheme in pharmacovigilance is not a problem but

there is still a need for greater training to ensure all oncology healthcare professionals are

aware of which ADRs meet the Yellow Card criteria for reporting . The greatest obstacle to

oncology healthcare professionals is the large volume of ADRs that would require reporting if

the current Yellow Card criteria were adhered to and the resulting time pressures required to

undertake this reporting. Oncology healthcare professionals have indicated that the current

Yellow Card reporting criteria need to be adapted in oncology to provide ‘fit-for-purpose’

reporting criteria. The question remains, however, who will develop ‘fit-for-purpose’ criteria

for oncology ADRs; and how will it be developed. At present, in the absence of greater

guidance on which suspected oncology ADRs should be reported to the MHRA, it is left to
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the judgement of each oncology healthcare professional as to which ADRs they elect to

report. Hence under-reporting is very likely to continue.

With the investment in electronic patient records across Scotland in oncology comes the
unique opportunity to develop a cohesive pharmacovigilance system in oncology. The
potential for the dataset in monitoring and preventing adverse events is largely undefined at
present but limitless with ingenuity. Before such a benefit realisation can be achieved, more
investment of resources and collaboration between health boards, cancer centres, the

Information Services Division and the MHRA is required.
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Chapter 5

Classifying serious ADRs in oncology and developing standards for
reporting via the Yellow Card scheme.

5.1 Introduction

The main function of the post-marketing surveillance of medicines is to identify any
unknown adverse effects from medicines not previously detected during the clinical trial
period. The lack of detection of these ADRs during the clinical trial period may be due to:
1) a lower incident rate which results from the low number of patients exposed to the
medicines during clinical trials; i1) exclusion of specific patient populations; or iii) effects
appearing after long-term use. Medicines regulatory bodies depend upon spontaneous
reporting to aid the detection of these previously undetected ADRs. To encourage
submission of these quality reports, the criteria for reporting to the Yellow Card scheme
includes a request to report all serious ADRs observed with any medicines to be reported,

and all suspected ADRs for black triangle medicines.

In 2004, a review of the Yellow Card scheme was undertaken. One of the findings of the
review was that it was essential that the scheme maintain its focus upon previously
unknown ADRSs that were serious and black triangle products. In addition the review
supported developing clearer guidelines for the definition of serious ADRs (35). To date
no new guidelines of this nature have been issued by the MHRA. No reference could be
found to any work to develop such guidance by any professional body or research group

either.

In Chapter 4, there is discussion of the fact that the large number of ADRs experienced in
oncology practice makes it very challenging to report them all. Even by limiting reporting
to serious ADRs (as defined by the Yellow Card scheme), the large number of serious
ADRs involved and the conflicting requirements on the oncology healthcare
professionals’ time make it an almost impossible goal to report them all. Hence there is a
need to define a subgroup of serious ADRs in oncology which should be considered for

reporting via the Yellow Card scheme.

In oncology practice, patients’ response to cytotoxic chemotherapy is assessed by the

severity of an adverse event on the National Cancer Institute (NCI) Common Terminology
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Criteria for Adverse Events (CTCAE) scale; and it is generally only those events of grade
3 or grade 4 that are of concern to clinicians. In contrast, it is the seriousness (not severity)
that serves as the criterion for reporting suspected ADRs via the Yellow Card scheme. As
a result, there is no direct correlation between CTCAEs and the MHRA reporting criteria.
In Chapter 2, the researcher assigned the preferred terms to the classification of ‘serious’
or ‘not serious’ using the ADROIT dictionary (Appendix 6). These assignments do not
necessarily reflect the opinion of oncology healthcare professionals as to what they would
class as serious in the context of treating oncology patients. The results from the
questionnaire in Chapter 4 showed that the oncology healthcare professionals (surveyed in
Scotland) did not see any benefit to reporting ADRs that are anticipated and well known
to be associated with cytotoxic chemotherapy regimens (e.g. haematological, infusion
related allergic reactions, neutropenic sepsis, etc). Consequently there is likely to be
variation in the definition and selection of serious ADRs for reporting that would be

adopted by oncology healthcare practitioners in their practice.

Furthermore, the results from the questionnaire survey previously reported in Chapter 4
indicated that the oncology healthcare professionals would only consider reporting those
ADRs via the Yellow Card scheme that were serious, unknown and of grade 3-4 severity
for any cytotoxic chemotherapeutic agent/regimen or suspected drug interaction. It was,
therefore, necessary to understand if there was any consensus agreement within a sample
of oncology healthcare professionals on the definition of criteria they consider important

for reporting via the Yellow Card scheme.

The purpose of this study was to develop standards for classification and reporting of
serious ADRs in patients receiving cytotoxic chemotherapy. With the primary objective of
obtaining a list of NCI CTCAEs (mapped to MedDRA Lower Level Terms) that should be
recommended to oncology healthcare professionals as those ADRs which should always
be reported via the Yellow Card scheme. A secondary objective was to define potential
factors and criteria to assist oncology healthcare professionals to identify situations when

serious ADRs should be reported via the Yellow Card scheme.
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5.2 Methods
5.2.1. Nominal group process

To develop a consensus on the standards for classification and reporting of serious
adverse drug reactions in oncology a nominal group process was utilised. The nominal
group process is also known as the ‘expert panel’ method. Within this methodology,
experts who participate in the process are asked to form an independent view before the
meeting. Using a nominal group process participants are normally asked to rank or to
form opinions on given items. Options do not always have to be ranked, but may be
evaluated more subjectively. The results from the nominal group process are summarised
and presented to the participants at a subsequent meeting, sometimes with a review of the
relevant literature (if applicable). At the meeting the participants discuss the rankings and
their differences. They are asked to re-rank the issues in the light of the group’s
discussion. A final analysis of the re-ranking is fed back to the participants. A facilitator is

engaged to conduct the meeting (115).

A letter contained details of the academic background to the research, aim of the study,
the method, the use of the data, and confidentiality of any information received was
written (appendix 25). The letter was sent via e-mail to invite oncology healthcare
professionals (3 medical oncologists, 3 pharmacists and 3 nurses) from NHS Lothian to
participate in the nominal group process. Positive responses to an invitation to participate
in a nominal group were received from 1 medical oncologist, 2 pharmacists and 2 nurses.
After the replies from participants were received a date for the meeting was determined.
Two sets of different dates covering a 2 month period were distributed to obtain a
common date suitable to all participants. Due to workload commitments it was only
possible for 1 medical oncologist, 2 pharmacists and 2 nurses to participate in the
arranged nominal group process meeting. Three weeks before the meeting was due to take
place 1 nurse and 2 pharmacists advised that they would not be able to participate on the
set date (due to conflicting time demands at work). At this juncture it was too late to delay
the meeting any longer; but finding alternate participants was problematic. The researcher
contacted 2 alternate pharmacists with oncology expertise who agreed to participate at late
notice; however, an alternate nurse participant was not obtained. The final nominal group
panel consisted of 2 pharmacists and the researcher due to absence at short notice of the

other two participants. The pre-nominal group assessment of criteria and standards from
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those participants unable to make the meeting was also included in the summary of

information presented at the nominal group meeting for discussion however.

Each participant in the nominal group process was sent items via post to assess prior to the
meeting. These items included: i) a list of criteria for Yellow Card reporting, resultant
from the outcome of the questionnaire in Chapter 4, for ranking using the Likert scale
prior to the nominal group process meeting (Appendix 26) ii) a complete list of NCI
CTCAE mapped to MedDRA Lower Level Terms (LLTs) for participant assessment of
seriousness in oncology and if the term should be considered as for reporting via the
Yellow Card scheme (Appendix 27); iii) cover letter (Appendix 28); and iv) an excerpt of
information contained in Chapter 2 to give essential background to the proposed nominal
group process. The ADROIT classification of seriousness was deliberately not provided to

avoid influencing the participants’ decision on each LLT.

These completed forms were requested to be returned one week before the meeting for
preparation of a summary. The summarised results were presented to the participants at
the subsequent meeting by the researcher, who also acted as the facilitator for the nominal
group process meeting. The agreement and differences on rankings and assessment of
NCI CTCAE mapped MedDRA terms for seriousness in oncology was discussed. At the
end of the process the participants were asked to review the prior assigned rankings and to
re-assess the issues for which there was no prior consensus, taking into consideration the

group discussion.

A final analysis of the reviewed ranking and assessments was summarised by the
researcher after the meeting. Those LLTs that received a consensus agreement as ‘serious;
were accepted as those adverse events that should be considered for reporting by
oncology healthcare professionals if a positive causal analysis is found with a medicine or
cytotoxic chemotherapy regimen in oncology. In addition, those factors and situational
criteria achieving consensus agreement for when oncology healthcare professionals
should submit a Yellow Card report were adopted. These findings were communicated

back to the participants.
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5.2.2. Statistical Analysis
The purpose of using a nominal group process is to establish a prioritisation of ideas and
issues, and the use of numerical voting can assist with this. It is important to avoid the
tendency to over-interpret or to attach greater meaning to the numbers derived from the
nominal group process; and the use of more sophisticated quantitative analysis should be
avoided (141). In this case this was especially true as a result of the small number of
participants involved. No statistical analysis was possible for classification of LLTs. The
median value and inter-quartile range (IQR) would normally be presented for each of the
questions scored using a Likert scale by the nominal group meeting, however, since there
were only four participants in the nominal group process this statistical analysis was not

feasible. A narrative description is provided instead.

5.2.3. Ethics
The Lothian Research and Ethics Committee (LREC) were provided with a protocol and
flow chart (Appendix 29) of the intended study to see if LREC approval was required. The
committee advised that ethics approval was not required. A copy of the reply received is

documented in Appendix 30.

5.3 Narrative analysis of results
5.3.1. Demographics of participants
Three pharmacists and one nurse (all females) returned the pre-nominal group assessments.
Three of these participants had an age range of 31 to 40 years and one participant had an
age range of 41 to 50. The number of years that the participants had been practising within
the oncology speciality was 4, 8, 14 and 16 (median 11 years with an interquartile range of
11).

5.3.2. Pre-nominal group assessment results
A total of 764 MedDRA LLTs (mapped from 1018 NCI CTCAE in version 3) covering 26
System Order Classes (SOC) were circulated for pre-assessment by the participants. Of
these 764, 191 (25%) achieved a consensus agreement that the LLTs were classed as not
serious in patients with cancer receiving cytotoxic chemotherapy and, therefore, should not
be considered for reporting via the Yellow Card scheme; and 174 (23%) were classed as
serious in patients with cancer receiving cytotoxic chemotherapy and, therefore, should be

considered for reporting via the Yellow Card scheme. A copy of these lists of LLTs can be
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seen in appendix 31. Another 30/764 (4%) were classed as serious in patients with cancer
receiving cytotoxic chemotherapy but no consensus on whether the LLT should be
considered for reporting via the Yellow Card scheme was achieved. The remaining
369/764 (48%) had no consensus agreement on whether the LLT should be considered
serious in oncology or if the term should be considered for reporting via the Yellow Card
scheme. Those LLTs not receiving consensus in the pre-nominal group assessments can be

seen in appendix 32.

The participants were asked to score on a Likert scale from 1 to 9 there level of agreement
with factors that should prompt an oncology healthcare professional to submit a Yellow
Card report; and to score situation criteria which should prompt a Yellow Card report to be
submitted. The participants’ Likert scale rankings for the two questions from the pre-
nominal group questionnaire can be seen below in tables 5.1 and 5.2. These results show
that there were only one factor (adverse events resulting in dose delays) that 3 of the 4
nominal group participants disagreed or strongly disagreed with (score of 5 or below).
There were two factors that 1 of the 4 nominal group participants disagreed (score of 3)
but all other participants either agreed or strongly agreed with the factor (score of 7 or
greater). All other factors achieved received a consensus agreement from all 4 participants
in support. Both situational criteria also achieved a consensus agreement from all 4

participants in support.
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Table 5.1. Consensus ratings of factors which should prompt an oncology healthcare

professional to consider submitting a Yellow Card report

Grading on Likert Scale of 1 to 9

Participant
1

Participant 2

Participant
3

Participant
4

An ADR not listed
as a known side
effect in the SPC

8

7

9

Unusual ADRs not
normally seen in
oncology

An ADR
considered serious

A newly licensed
medicine

A new combination
regimen (not
necessarily
containing a new
medicine)

Patient hospitalised
or hospitalisation
prolonged because
of an ADR

Significant drug
interactions

Latent drug induced
cancers

Adverse events
resulting in dose
delays

A suspension of
chemotherapy due
to an adverse event
(toxicity)
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Table 5.2.

Consensus rating on which situation criteria should prompt an oncology healthcare
professional to submit a Yellow Card report

Grading on Likert scale of 1 to 9
Participant | Participant | Participant | Participant

1 2 3 4
Black triangle status medicine, 8 9 9 9
serious reaction, not a known side
effect of the medicine and a Grade
3-4 toxicity
Non-black triangle status medicine, 8 9 9 8
serious reaction, not a known side
effect of the medicine and a Grade
3-4 toxicity

5.3.3. Nominal group meeting results
At the nominal group meeting only the 399 LLTs that did not receive a consensus decision
from the pre-nominal group assessments were discussed (see appendix 32). The LLTs
which had achieved consensus on seriousness and consideration for reporting in the pre-
nominal group assessments were accepted. The participants were supplied with a summary
list of their pre-nominal assessments for the LLTs which had not achieved a consensus
agreement prior to the meeting, along with a summary list of these LLTs that showed the

ADROIT classification of serious for each term.

Each LLT was discussed in turn from the list of those which had not achieved consensus
and a decision was then made by the group whether the term should be classed as serious
and whether it should be considered for reporting via the Yellow Card scheme. Of the 399
terms discussed, 230 (58%) were classed as not serious in patients with cancer receiving
cytotoxic chemotherapy and should, therefore, not be considered for reporting via the
Yellow Card scheme; 155 (39%) were classed as serious in patients with cancer receiving
cytotoxic chemotherapy and, therefore, should be considered for reporting via the Yellow
Card scheme; and 14 (4%) were classed as serious in patients with cancer receiving
cytotoxic chemotherapy but should not be considered for reporting via the Yellow Card

scheme. These summary lists of LLTs can be seen in appendix 33.
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During the meeting the summary results from the pre-meeting rankings on factors which
should prompt reporting via the Yellow Card scheme and the situational criteria which
should prompt reporting in oncology were also discussed. After the discussion the
participants present were asked to rescore the criteria. From the two of the initial four
participants present, the only differences in their re-rankings for the questions are listed
below:

1) Participant 3 revised their pre-meeting scoring of 8 to 9 for ‘a newly licensed
medicine’; from a scoring of 6 to 7 for ‘significant drug interactions’; and from 5
to 6 for ‘adverse events resulting in dose delays.

2) Participant 4 revised their pre-meeting scoring from 8 to 7 for ‘latent drug induced
cancers’.

These revised scores have an insignificant impact upon their original scores and had no

affect upon consensus being achieved for the three outstanding factors.

5.3.4. Final consensus on serious classification and consideration for reporting
via the Yellow Card scheme
Table 5.3 shows the final number of LLTs that received a consensus of serious or not

serious and whether the term should be considered for reporting via the Yellow Card

scheme.

Table 5.3.
Final number of LLTs that received a consensus of serious or not serious and whether
the term should be considered for reporting via the Yellow Card scheme

Number of LLTs that Number of LLTs that
received consensus during received consensus after
pre-nominal group meeting nominal group meeting
scoring (% of total)

Not serious and do not 191 421

report (55%0)

Serious and consider for 174 329

reporting via Yellow (43%)

Card scheme

Serious but do not report 0 14

via Yellow Card scheme (2%)

Total number 365 764
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The compiled lists of LLTs for each of the above categories can be seen in Tables 5.4, 5.5
and 5.6. As discussed in Chapter 2, these LLTs are used for coding adverse events into
aggregate reported terms and will not exactly match all of the NCI CTCAE term that would
be used by a healthcare professional for reporting. Appendix 34 shows the 329 LLTs and
the corresponding 353 NCI CTCAE term(s) for those LLTs that received a consensus

agreement of serious and to consider for reporting via the Yellow Card.

Table 5.4.

Lower Level Terms classed as serious and should be considered for reporting via the

Yellow Card scheme

Autoimmune disorder

Serum sickness

Vasculitis

Hearing loss

Hemolysis

Myelodysplasia

Spleen disorder”

Arrhythmia

Atrioventricular block first degree
Mobitz type |

Mobitz (type) II atrioventricular block
Atrioventricular block complete
Asystole

Conduction disorder

Sick sinus syndrome
Stokes-Adams syndrome
Wolft-Parkinson-White syndrome
Visceral arterial ischemia
Electrocardiogram QTc interval
prolonged

Atrial fibrillation

Atrial tachycardia

Nodal arrhythmia

Sinus arrhythmia
Arrhythmia supraventricular
Supraventricular extrasystoles
Supraventricular tachycardia
Ventricular bigeminy
Rhythm idioventricular
Torsade de pointes
Ventricular trigeminy
Ventricular arrhythmia
Ventricular fibrillation
Ventricular flutter
Ventricular tachycardia
Myocardial ischemia
Cardiac troponin I increased
Cardiac troponin T increased

Colonic perforation
Duodenal perforation
Esophageal perforation
Gallbladder perforation
Ileal perforation

Jejunal perforation
Rectal perforation

Small intestinal perforation
Gastric perforation

Anal stenosis

Bile duct stenosis
Intestinal stenosis
Colonic stenosis
Duodenal stenosis
Esophageal stenosis

Ileal stenosis

Jejunal stenosis
Pancreatic duct stenosis
Pharynx stricture/stenosis

Rectal stenosis

Small intestinal stenosis
Stenosis of gastrointestinal
stoma

Gastric stenosis
Typhlitis

Anal ulcer

Cecal ulcer

Colonic ulcer

Duodenal ulcer
Esophageal ulcer

Ileal ulcer

Jejunal ulcer

Rectal ulcer

Small intestine ulcer
Stomal ulcer

Gastric ulcer

Bone development abnormal

Slipped femoral epiphysis”

Muscle weakness right-sided
Musculoskeletal deformity”
Osteonecrosis

Abdominal soft tissue necrosis”
Soft tissue necrosis lower limb”
Soft tissue necrosis upper limb”
Head soft tissue necrosis”

Neck soft tissue necrosis”
Pelvic soft tissue necrosis®
Chest wall necrosis”
Arachnoiditis

Ataxia

Ischemia cerebrovascular
Central nervous system necrosis
Encephalopathy

Hydrocephalus

Recurrent laryngeal nerve palsy
Cerebrospinal fluid leakage
Leukoencephalopathy

Neurological disorder NOS”
Optic nerve disorder
Oculomotor nerve disorder

Vagus nerve disorder
Accessory nerve disorder
Phrenic nerve paralysis
Psychosis

Pyramidal tract syndrome
Seizure

Depressed level of consciousness
Speech disorder

Optic nerve edema
Retinal detachment
Retinopathy

Vitreous hemorrhage
Cardiac pain”

Chest pain”

Adult respiratory distress
syndrome
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Table 5.4 continued.

Lower Level Terms classed as serious and should be considered for reporting via the

Yellow Card scheme

Cardiopulmonary arrest
Hypertension
Hypotension

Left ventricular failure
Myocarditis

Pericardial effusion
Pericarditis

Pulmonary hypertension
Restrictive cardiomyopathy
Cor pulmonale

Cardiac valve disease
Coagulopathy
Disseminated intravascular coagulation
Adrenal insufficiency
Hypoparathyroidism
Hyperthyroidism
Hypothyroidism

Ascites

Colitis

Gastro-intestinal fistula
Anal fistula

Biliary fistula

Colonic fistula
Duodenal fistula
Acquired tracheo-oesophageal fistula
Gallbladder fistula

Ileal fistula

Jejunal fistula

Oral cavity fistula
Pancreatic fistula
Fistula, Pharynx

Rectal fistula

Salivary gland fistula
Fistula of small intestine
Gastic fistula

Ileus

Anal necrosis

Intestinal necrosis
Duodenal necrosis
Esophageal necrosis
Gallbladder necrosis
Hepatic necrosis

Ileal necrosis

Jejunal necrosis

Mouth necrosis
Pancreatic necrosis
Peritoneal necrosis
Pharyngeal necrosis
Rectal necrosis

Small intestinal necrosis
Gastrointestinal stoma necrosis

Gastric necrosis

Unequal limb length
Kyphosis”

Developmental disturbance
Developmental delay
Delayed puberty”
Precocious puberty

Short stature

Intracranial hemorrhage
Intra-abdominal hemorrhage
Anal hemorrhage
Hemorrhage in bile duct
Cecal hemorrhage

Colonic hemorrhage
Pancreatic hemorrhage
Peritoneal hemorrhage
Rectal hemorrhage

Gastric hemorrhage

Upper gastrointestinal hemorrhage
Esophageal varices hemorrhage
Bladder hemorrhage
Hematosalpinx

Renal hemorrhage

Ovarian hemorrhage
Prostatic hemorrhage
Retroperitoneal hemorrhage
Spermatic cord hemorrhage
Testicular hemorrhage
Ureteric hemorrhage
Urethral hemorrhage
Hemorrhage urinary tract
Uterine hemorrhage
Vaginal hemorrhage

Vas deferens hemorrhage
Bronchopulmonary hemorrhage
Bronchial hemorrhage
Laryngeal hemorrhage
Pulmonary hemorrhage
Mediastinal hemorrhage
Hemorrhage nasal
Pharyngeal hemorrhage
Pleural hemorrhage
Respiratory tract hemorrhage
Tracheal hemorrhage
Hemorrhage

Hepatobiliary disease
Hepatic failure

Pancreatitis

Arteritis infective

Bone infection”
Encephalitis infection
Encephalomyelitis infection

Infectious colitis

Chylothorax

Bronchial fistula
Laryngeal fistula
Pulmonary fistula

Oral cavity fistula
Pharyngeal fistula
Pleural fistula

Tracheal fistula
Laryngeal obstruction
Pharyngeal stenosis
Tracheal obstruction
Pneumonitis
Pneumothorax

Uterine fistula

Vaginal fistula

Bladder obstruction
Fallopian tube obstruction
Prostatic obstruction”
Spermatic cord obstruction
Urostomy obstruction
Testicular obstruction
Ureteric obstruction
Urethral obstruction”
Uterine obstruction
Vaginal obstruction

Vas deferens obstruction
Bladder perforation”
Fallopian tube perforation
Kidney perforation
Ovarian rupture
Prostatic perforation
Spermatic cord perforation
Urostomy perforation
Testicular perforation
Ureteric perforation
Urethral perforation
Uterine perforation
Vaginal perforation

Vas deferens perforation
Renal failure

Bladder stenosis
Fallopian tube stenosis
Spermatic cord stenosis
Urostomy stenosis
Testicular stricture/stenosis
Ureteric stenosis
Urethral stricture”
Uterine stenosis

Vaginal stricture

Vas deferens stenosis
Treatment related 2°
malignancy

Vaginal atresia
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Table 5.4 continued.

Lower Level Terms classed as serious and should be considered for reporting via the

Yellow Card scheme

Cecal obstruction

Endocarditis infective

Retinoic acid syndrome

Colonic obstruction

Joint infection”

Cytokine release syndrome

Duodenal obstruction

Eye infection intraocular

Tumor lysis syndrome

Esophageal obstruction Infectious meningitis Capillary leak syndrome
Gallbladder obstruction Cranial nerve infection Portal hypertension
Ileal obstruction Peripheral nerve infection Thrombosis

Jejunal obstruction

Spinal cord infection

Aortic injury

Rectal obstruction

Viral hepatitis

Injury to carotid artery

Small intestinal obstruction

Visceral edema

Injury to inferior vena cava

Intestinal stoma obstruction

Arthritis

Injury to jugular vein

Obstruction gastric

Scoliosis”

Venous injury

Joint range of motion decreased lumbar
spine

Joint range of motion decreased
cervical spine

Injury to superior vena cava

Perforation bile duct

Fibrosis deep connective tissue”

Venous injury - Viscera

Cecum perforation

Muscle weakness left-sided

Appendicitis perforated”

# These LLTs were classed as ‘not serious’ by ADROIT but ‘serious’ by nominal group consensus.

It should be noted that 26 of these 329 (8%) LLTs that the nominal group consensus agreed

were serious had a ‘not serious’ classification from ADROIT.

Table 5.5.

Lower Level Terms classified as not serious and should not be considered for
reporting via the Yellow Card scheme

Hypersensitivity

Allergic rhinitis

Immune system disorder*
Ear disorder

Hearing test abnormal*
External ear inflammation
Middle ear inflammation
Tinnitus

Bone marrow hypocellular*
CD4 lymphocytes decreased*
Hemoglobin decreased*
Atrial flutter*®

Sinus bradycardia*

Sinus tachycardia*

Syncope vasovagal*
Premature ventricular contractions*
Cardiac disorder*

Diastolic dysfunction*
Fibrinogen decreased

INR increased*

Activated partial thromboplastin time

Corneal infection*
Tooth infection
Duodenal infection
Esophageal infection
Otitis externa

Eye infection*
Salpingitis infection
Device related infection
Gallbladder infection
Ileal infection

Jejunal infection
Kidney infection*
Laryngitis

Lip infection

Hepatic infection*
Pneumonia*

Lymph gland infection
Mediastinal infection*
Otitis media

Mucosal infection
Infective myositis*

Peripheral sensory neuropathy*
Personality change
Syncope*

Tremor

Cataract™

Dry eye syndrome*
Eyelid function disorder
Glaucoma*

Keratitis*

Night blindness*
Nystagmus
Conjunctival disorder
Eye disorder*
Diplopia

Proptosis

Scleral disorder
Uveitis*

Vision blurred
Flashing vision
Photophobia
Watering eyes

prolonged*

Thrombotic microangiopathy* Infection Abdominal pain
Fatigue Rhinitis infective Anal pain
Fever Gingival infection Back pain
Hypothermia* Pancreas infection* Bladder pain
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Table 5.5 continued.

Lower Level Terms classified as not serious and should not be considered for
reporting via the Yellow Card scheme

Insomnia

Obesity

Body odor

Chills

Sweating

Weight gain

Weight loss

Atrophy skin

Fat atrophy

Bruising*

Cheilitis

Skin disorder

Dry skin

Flushing

Alopecia

Skin hyperpigmentation
Skin hypopigmentation
Skin induration
Injection site reaction
Nail disorder

Photosensitivity*
Pruritus

Rash desquamating
Acne

Radiation recall reaction
(dermatologic)
Dermatitis radiation
Decubitus ulcer
Skin striae
Telangiectasia
Urticaria

Wound dehiscence
Cushingoid*
Endocrine disorder
Feminization*

Hot flashes
Masculinization*

Blood gonadotrophin abnormal

Growth hormone abnormal*
Blood prolactin abnormal
ACTH decreased

ADH abnormal

Glucose intolerance*

Anorexia
Constipation
Dehydration

Dental prosthesis user
Periodontal disease
Tooth disorder

Tooth development disorder*

Diarrhea

Paranasal sinus infection
Pelvic infection

Penile infection

Stoma site infection
Peritoneal infection*®
Pharyngitis

Pleural infection*
Prostate infection
Anorectal infection
Salivary gland infection
Scrotal infection
Sinusitis

Skin infection

Small intestine infection
Soft tissue infection
Splenic infection*
Gastric infection
Tracheitis

Nail infection

Upper aerodigestive tract
infection

Upper respiratory infection
Ureteritis

Urethral infection
Urinary tract infection
Uterine infection

Vaginal infection
Phlebitis infective
Vulval infection
Wound infection
Vulvitis

Opportunistic infection
Lymph leakage
Lymphedema
Localized edema
Edema limbs
Palpitations

Lymphatic disorder
Fibrosis

Lymphocele
Lymphangitic streak
Alanine aminotransferase
increased

Aspartate aminotransferase
increased

Acidosis*
Hypoalbuminemia*

Alkaline phosphatase increased

Alkalosis*
Amylase increased

Blood bicarbonate decreased

Hyperbilirubinemia
Creatine phosphokinase
increased*

Bone pain

Breast pain
Buttock pain
Chest wall pain
Toothache
Esophageal pain*
External ear pain
Pain in extremity
Eye pain

Facial pain
Gallbladder pain
Headache
Gastrointestinal pain*
Joint pain*
Kidney pain*
Laryngeal pain
Lip pain

Hepatic pain
Lymph node pain
Ear pain

Myalgia*
Neck pain
Neuralgia
Oral pain
Gingival pain

Ovulation pain
Pain

Pelvic pain
Penile pain
Pericardial pain
Perineal pain
Peritoneal pain
Phantom pain
Pleuritic pain
Prostatic pain
Rectal pain
Scalp pain
Scrotal pain
Sinus pain
Pain of skin
Stomach pain

Testicular pain

Pharyngolaryngeal pain
Tumor pain

Urethral pain

Uterine pain

Vaginal pain
Aspiration™®

Atelectasis
Bronchospasm*
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Table 5.5 continued.

Lower Level Terms classified as not serious and should not be considered for
reporting via the Yellow Card scheme

Abdominal distension

Dry mouth
Dysphagia*
Enteritis
Esophagitis

Flatulence

Gastritis
Gastrointestinal disorder
Dyspepsia

Hemorrhoids

Fecal incontinence®

Biliary anastomotic leak

Esophageal anastomotic leak
Large intestinal anastomotic leak
Anastomotic leak

Pancreatic anastomotic leak
Pharyngeal anastomotic leak
Rectal anastomotic leak

Small intestinal anastomotic leak
Intestinal stoma leak

Gastric anastomotic leak
Malabsorption*

Anal exam abnormal
Oesophagoscopy abnormal
Endoscopy large bowel abnormal
Laryngoscopy abnormal

Ear, nose and throat examination
abnormal

Pharyngeal examination abnormal
Proctoscopy abnormal
Endoscopy  small
abnormal

Gastroscopy abnormal
Tracheoscopy abnormal
Esophageal mucositis
Mucositis oral
Pharyngeal mucositis
Rectal mucositis

Small intestinal mucositis
Gastric mucositis

Tracheal mucositis

Nausea

Proctitis

Prolapse of intestinal stoma
Salivary gland disorder
Taste alteration

Vomiting

Hematoma*

Oral hemorrhage*

Intestinal stoma site bleeding

intestine

Hypercalcemia*

Hypocalcemia*
Hypercholesterolemia
Creatinine increased
Gamma-glutamyltransferase
increased

Glomerular filtration rate
decreased
Hyperglycemia*
Hypoglycemia*
Hemoglobinuria*

Lipase increased
Hypermagnesemia*

Hypomagnesemia*

Laboratory test abnormal
Hypophosphatemia
Hyperkalemia*
Hypokalemia*

Proteinuria*
Hypernatremia*
Hyponatremia*
Hypertriglyceridemia
Hyperuricemia

Exostosis

Gait abnormal*

Upper extremity dysfunction
Superficial soft tissue fibrosis
Fracture

Joint effusion*

Joint disorder
Device complication
Extraocular muscle disorder*

Muscle weakness lower limb*
Muscle weakness upper limb*
Facial muscle weakness*

Eye muscle weakness™

Pelvic floor muscle weakness*
Muscle weakness trunk*
Muscle weakness*
Musculoskeletal disorder
Myositis*

Osteoporosis*

Seroma*

Trismus*

Apnea*

Radiculitis brachial*
Cognitive disturbance*
Confusion*

Dizziness

Extrapyramidal disorder*

Carbon monoxide diffusing capacity
decreased*

Cough

Dyspnea

Laryngeal edema*

Forced expiratory volume decreased

Hiccough

Hypoxia*

Nasal congestion

Bronchial obstruction

Pleural effusion*

Postoperative thoracic procedure
complication

Prolonged intubation after pulmonary
resection (>24 hrs after surgery)
Respiratory disorder

Vital capacity decreased

Voice alteration

Bladder spasm*

Cystitis

Urinary incontinence*

Bladder anastomotic leak
Fallopian tube anastomotic leak
Kidney anastomotic leak
Spermatic cord anastomotic leak
Urostomy leak

Ureteric anastomotic leak
Urethral anastomotic leak
Uterine anastomotic leak
Vaginal anastomotic leak

Vas deferens anastomotic leak
Prolapse of urostomy

Urogenital disorder
Prostatic disorder
Renal tubular disorder*
Urinary frequency
Urinary retention
Urine discoloration
Lactation disorder
Nipple deformity
Breast hypoplasia
Ejaculation disorder
Erectile dysfunction
Gynecomastia
Infertility*

Irregular menstruation
Libido decreased
Orgasm abnormal
Reproductive tract disorder
Vaginal discharge
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Table 5.5 continued.

Lower Level Terms classified as not serious and should not be considered for
reporting via the Yellow Card scheme

Hemorrhoidal hemorrhage*
Urostomy site bleeding
Tracheostomy site bleeding
Postoperative hemorrhage*
Petechiae
Cholecystitis*
Pancreatic
decreased
Abdominal infection*
Anal infection*
Appendicitis

Biliary tract infection*®
Bladder infection

enzymes

Bronchitis*
Catheter related infection
Cecal infection

Cervicitis

Conjunctivitis infective*

Irritability

Memory impairment™
Mental status changes*
Agitation

Anxiety

Depression*®

Euphoria*

Myelitis*

Olfactory nerve disorder

IVth nerve disorder
Glossopharyngeal nerve disorder
Trigeminal nerve disorder

Abducens nerve disorder*
Facial nerve disorder*
Acoustic nerve disorder NOS*

Hypoglossal nerve disorder*

Peripheral motor neuropathy*

Vaginal dryness
Vaginal mucositis
Vaginal inflammation
Alcohol intolerance*
Flu-like symptoms
[1l-defined disorder
Tumor flare*

Peripheral ischemia

Phlebitis superficial*
Vascular access complication
Vascular disorder*

Arterial injury - Extremity-
lower*
Arterial injury - Extremity-
upper*

Arterial injury*
Arterial injury — Visceral*

Venous injury - Extremity-
lower*
Venous injury - Extremity-
upper*

* These LLTs were given classification of serious by ADROIT but not serious by nominal group consensus

126 of the 421 (30%) of the LLTs that were classified as not serious by the nominal group

and, therefore, not for reporting via the Yellow Card scheme had an ADROIT

classification of ‘serious’. The other 295 (70%) LLTs classified by the nominal group were

in agreement with the ADROIT classification of ‘not serious’.

Some of the reasons stated for classifying these LLTs accordingly included:

1) ‘Terms ending in “disorder” are too general of a term to classify’.

2) ‘Anticipate infection due to immunosupression and have treatment protocols to deal

with so not viewed as serious and would not report’.

3) ‘Arterial injury most likely to be an adverse event due to mechanical intervention not

due to the effect of a medicine’.

4) ‘Hypersensitivity reactions and associated symptoms are anticipated with some chemo

regimens and would not report’.

5) “With the psychosomatic type adverse events would be difficult to tell if due to disease

state or the medicine so would not report’.

6) ‘Would not report laboratory test or investigation results in isolation without signs,

symptoms or a formal diagnosis.
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Table 5.6.
Lower Level Terms classed as serious but should not be considered for reporting via
The Yellow Card scheme

Blood disorder Lymphopenia Large intestinal mucositis**
Haptoglobin decreased Neutrophil count decreased Laryngeal mucositis**
Iron increased** Platelet count decreased Colitis, infectious (e.g. Clostridium difficile)
Leukopenia Disease progression Febrile neutropenia
Anal mucositis** Sepsis

** These LLTs were given classification of ‘not serious’ by ADROIT but serious by nominal group consensus.

The reasons given for not reporting these LLTs, even though they are considered serious in
patients receiving cytotoxic chemotherapy, were:

1) Blood disorder (not otherwise specified) the participants agreed could possibly be
serious but it is too general a term to consider for reporting via the Yellow Card
scheme.

2) In the case of leucopenia, lymphopenia, neutrophil count decreased, and platelet
count decreased these are anticipated and common in patients receiving cytotoxic
chemotherapy and, whilst viewed as serious consequences with cytotoxic
chemotherapy, oncology healthcare professionals would not report.

3) In the case of haptoglobin increased, the participants would not report this test result
in isolation but would have to be accompanied by clinical signs and symptoms
(such as jaundice, dark coloured urine) or a diagnosis of hemolytic anaemia.

4) In the case of febrile neutropenia and sepsis these are known consequences of
cytotoxic chemotherapy secondary to the immunosuppression caused and the
participants felt that oncology healthcare professionals would not report these as
ADRs.

5) In the case of laryngeal mucositis, anal mucositis, large intestinal mucositis or
infectious colitis, while considered serious ADRs in patients receiving cytotoxic
chemotherapy, the participants felt that oncology healthcare professionals would not
report as they are not unexpected ADRs.

6) In the case of disease progression the participants agreed that this is considered very
serious in patients being treated for cancer, however, the lack of response to
treatment is an adverse event more regarded as a treatment failure but unlikely to

ever be considered an adverse drug reaction.

151



It should be noted that 4 of these 14 LLTs classified as serious but do not report via the
Yellow Card scheme by the nominal group consensus were classed as ‘not serious’ by

ADROIT.

5.4 Discussion
5.4.1. Principal findings
5.4.1.1. Consensus on classification of serious for MedDRA Lower Level
terms
In total there was agreement with 78% (597/764) of the ADROIT classification of
‘serious/not serious’ for the MedDRA LLTs by the nominal group. Of the 764 possible
LLTs, the nominal group participants considered 343 (45%) to be serious in patients
receiving cytotoxic chemotherapy; of which 9% (31/343) were actually classed as ‘not
serious’ by ADOIT. There were, however, 126 additional LLTs that were classed as

‘serious’ by ADROIT that did not receive a consensus of ‘serious’ by the nominal group.

The terms that received consensus agreement as being ‘serious’ were those adverse effects
that would not commonly be anticipated with cytotoxic chemotherapy. The LLTs mainly
included autoimmune disorders; auditory impairment disorders; cardiac conduction
disorders; endocrine related disorders; neurological disorders; developmental problems;
speech impairment; conditions due to fistula, perforation, rupture, stenosis, ulceration or
necrosis of organs; sight-threatening eye disorders; haemorrhagic conditions; hepatobiliary
disease; joint/motion disorders; gastro-intestinal disorders; secondary malignancy; and some
infections, respiratory disorders and blood disorders. Mucositis (anal, large intestinal and
laryngeal) were considered serious by the nominal group but were not classified as such by
ADROIT. These terms were considered serious with higher grades (3 and 4) since patients
would not be able to hydrate or receive nutrition orally; or could impair respiration in the

case of laryngeal mucositis.

A total of 421 LLTs received consensus agreement as being ‘not serious’. Of these 30%
(126/421) were classed as serious by ADROIT. These exceptions from the ADROIT
classification of ‘serious’ included:

1) Those LLTs which were considered too general of a term to classify.
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2) Biochemical or investigative test results. These were viewed by the nominal group as

clinically not important or ‘serious’ in isolation without any other accompanying signs,

symptoms or diagnosis of disease.

3) Any LLTs that were more likely to be an adverse event which were due to mechanical

intervention or disease instead of a result of the effect of a medicine (such as arterial

injury, pleural effusion and postoperative haemorrhage).

4) Expected reactions in patients receiving cytotoxic chemotherapy:

a.

Hypersensitivity reactions and associated sequelae such as bronchospasm,
syncope. Acute hypersensitivity reactions are associated with a number of
cytotoxic chemotherapy regimens. The time to onset of the reaction can occur
anytime from the start of the infusion (alemtuzumab, carboplatin, cetuximab,
docetaxel, paclitaxel, etoposide, asparginase) to the entire duration of the
infusion (oxaliplatin and trastuzumab) (142). As a result guidelines for
preventing and managing these ADRs when they do occur are the norm in
oncology; and are regarded as part of the treatment.

Some eye disorders such keratitis and infective conjunctivitis which are seen as
treatable conditions and not clinically severe.

Some haematopoietic disorders such as bone marrow hypocellular and
haemoglobin decreased. Myelosuppression is a common and anticipated adverse
effect of cytotoxic chemotherapy, which is routinely managed by G-CSF
administration or blood transfusions if required (88).

Tumour flare — this is often anticipated in certain types of cancers when
hormonal therapy is commenced such as in prostate cancer when a GnRH
agonist or a LHRH agonist is commenced and an anti-androgen must be given in
the first few weeks of treatment to prevent (143-145); or in breast cancer when
patients are initially started on an oestrogen receptor antagonist such as
tamoxifen (145).

The majority of the LLTs pertaining to infections because infections secondary
to immunosuppression are expected consequences of cytotoxic chemotherapy
and, as such, patients are given supportive treatment to help prevent and treat
infection.

Dysphagia.

Photosensitivity.

Skin reactions such as phlebitis.
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5) Unexpected but viewed as ‘not serious’ from a clinical perspective

a. Some types of muscle weakness and neurological disorders including
neuropathy.

b. Some cardiac disorders such as bradycardia and tachycardia.
Urinary and faecal incontinence.

d. Malabsorption.

e. Psychological related disorders such as depression, euphoria, confusion, mental
status changes and memory impairment.

f. Pain.

g. Infertility, masculisation and feminisation.

However the majority of these unexpected adverse effects, as well as some of the expected
adverse effects, classified as ‘not serious’ would impact greatly upon a patient’s quality of
life (QoL). The four factors known to contribute the most to a patient’s QoL include
physical and occupational function (strength, energy, ability to carry on expected normal
activities); psychological state (depression, anxiety, fear, wellbeing, cognition); social
interaction; and somatic sensations (symptoms due to the disease or the treatment toxicity)
(146). In one quality of life study patients with lung cancer the most frequently reported
general symptoms that impacted upon QoL included fatigue, pain, appetite loss, sleep
disturbance and pain (147). There is then an obvious difference in what is perceived to be
serious from a patient and healthcare perspective. Recognition and understanding of this
discrepancy that exists between clinically serious and patient-perceived seriousness of
ADRs would then suggest that these LLTs that received consensus in agreement from the
nominal group has being ‘not serious’ would not be applicable to patient reporting of ADRs

in oncology via the Yellow Card scheme.

5.4.1.2. Consensus on reporting of serious of MedDRA Lower Level terms
All 421 LLTs that received a consensus agreement of a ‘not serious’ classification from the
nominal group were also achieved agreement that they should not be considered for
reporting via the Yellow Card scheme. 30% (126/421) of these LLTs would have been
considered serious by ADROIT and would normally be considered for reporting via the
Yellow Card scheme. From the 343 LLTs that achieved a consensus agreement of a

‘serious’ classification from the nominal group all except 14 (4%) of these were achieved
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agreement that they should be considered for reporting via the Yellow Card scheme. These

LLTs and reasons for not reporting included:

1y

2)

3)

4)

)

Febrile neutropenia, leucopenia, lymphopenia, neutrophil count decreased, platelet
count decreased and sepsis. These are clinically important in the treatment of patients
receiving cytotoxic chemotherapy but they should not be considered for reporting via
the Yellow Card scheme since they are such common and expected adverse effects.
Blood disorder (not otherwise specified), which the participants agreed could possibly
be serious but it is too general a term to consider for reporting via the Yellow Card
scheme.

Haptoglobin increased, which the participants would not report in isolation without
clinical signs and symptoms (such as jaundice, dark coloured urine) or a diagnosis of
hemolytic anaemia.

Laryngeal mucositis, anal mucositis, large intestinal mucositis or infectious colitis,
which the nominal group considered serious ADRs in patients receiving cytotoxic
chemotherapy but felt that oncology healthcare professionals would not report.

Disease progression, which the participants agreed is considered very serious in patients
being treated for cancer but the lack of response to treatment is an adverse event and

unlikely to ever be considered an adverse drug reaction.

Therefore, in total, 34% less of the LLTs would be considered for reporting via the Yellow

Card scheme than by ADROIT criteria for serious alone.

5.4.1.3.Consensus on factors that should prompt an oncology healthcare

professional to consider submitting a Yellow Card report

A consensus agreement, either unanimous or unanimity minus one, was achieved in favour

of all factors presented that should act as a prompt for oncology healthcare professionals to

consider submitting a Yellow Card report with the exception of one. These factors

included:

1) An ADR not listed as a known side effect in the Summary of Product
Characteristics.

2) Unusual ADRs not normally seen in oncology.

3) An ADR considered serious

4) A newly licensed medicine

5) A new combination regimen (not necessarily containing a new medicine)

6) A patient hospitalised or hospitalisation prolonged due to an ADR.
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7) Significant drug interactions.
8) Latent drug induced cancers.

9) A suspension of chemotherapy due to an adverse event (toxicity).

The only factor that a consensus was not reached on was that of adverse events resulting in

dose delays.

5.4.1.4. Consensus on situation criteria when an oncology healthcare
professional should submit a Yellow Card report

There was a very high level of agreement that any suspected adverse effect with a new or

older medicine (or cytotoxic chemotherapy regimen) that met the criteria of being serious,

unknown and Grade 3 to 4 in severity level should be reported via the Yellow Card

scheme by oncology healthcare professionals. This would be the minimal acceptable level

of reporting in oncology to aid in the detection of any potential safety issues with a

cytotoxic chemotherapy agent or regimen.

5.4.2. Strengths and weaknesses of study
All consensus methods can have problems with selection bias (115) (those experts willing
to participate may not be representative of the total population targeted). This is especially
of concern in this study since two participants came from the Edinburgh Cancer Centre,
where a previous pharmacist-led ADR reporting initiative and standard operating
procedure for reporting of serious ADRs via the Yellow Card scheme had been employed.
In addition, only 4 oncology healthcare professionals were involved in the pre-nominal
group process; and only 2 oncology healthcare professionals participated in the nominal
group meeting and subsequent rescoring and re-assessments. Therefore the number
involved would be too small to except the criteria and standards for serious ADRs to report
via the Yellow Card scheme without further validation from the wider oncology healthcare

community.

The nominal group process (otherwise known as the expert panel) had representation from
pharmacists and a nurse but there was no representation from medical oncologists or an
‘expert’ in adverse drug reaction reporting. The facilitator had seven years experience in
ADR reporting but acted as an independent facilitator during this process and took no part

in influencing the consensus discussions. One of the pharmacists who participated (in both
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the nominal group pre-assessment and the meeting) had worked in pharmacovigilance
within the pharmaceutical industry prior to their current post and had also gained oncology

expertise.

5.4.3. Strengths and weaknesses in comparison to other studies
No other published studies could be found on developing standards for ‘serious’ ADRs in

general or in specific clinical specialities and no comparison is possible.

5.4.4. Implications of findings
The resultant NCI CTCAEs for the mapped LLTs that obtained consensus from the
nominal group as ‘serious’ for consideration for reporting via the Yellow Card scheme
mainly includes adverse effects that would not commonly be anticipated with cytotoxic
chemotherapy with approximately one-third less possible terms eligible for reporting. None
of the common and expected ADRs associated with chemotherapy regimens would be
considered for reporting. This would then provide a more focused approach to Yellow Card
reporting; and would allow oncology healthcare professionals to concentrate on adverse
events that would be unexpected or unknown with a chemotherapy agent or regimen. If a
positive causal analysis of the adverse event for the medicine(s) in question was obtained
then it could be considered for reporting via the Yellow Card scheme. Limiting the focus of
reporting via the Yellow Card scheme in oncology could also have a positive impact on the
demands for time on oncology healthcare professionals since there would be fewer ADRs

expected to be reported.

The factors that received consensus agreement in thus study that should act as a prompts
for oncology healthcare professionals may also be beneficial in helping them decide
whether a Yellow Card report should be made for a possible serious ADR. This may assist
in reducing indecision for reporting ADRs. The very high consensus level for the
situational criteria indicate that all oncology healthcare professionals should report any
suspected serious, unknown ADRs that are Grade 3 to 4 in severity for any cytotoxic
chemotherapy agents or regimens, regardless if it contains a new or established medicine.
This could provide a good practice guide for oncology healthcare professionals as to the
minimum acceptable level of reporting that is expected from. These results reiterate the

results obtained from the questionnaire reported in Chapter 4 of this thesis.
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5.4.5. Unanswered questions and future research
The areas of further research that may be a beneficial follow up to this study are:

1) Wider consultation with oncology healthcare professionals across the UK to obtain
their level of agreement with the serious ADRs which require spontaneous ADR
reporting in oncology patients receiving cytotoxic chemotherapy and the criteria
agreed by this nominal group could be used to validate these results.

2) It is recommended that the summary classifications of LLTs that received
consensus agreement during this nominal group process are reviewed by the
Medicines and Healthcare products Regulatory Agency (MHRA) to ensure that the
terms selected for as ‘serious’ and ‘not serious’ or reportability would be
considered acceptable. The agreed LLTs classified as serious in oncology and to
consider for reporting via the Yellow Card scheme could then be circulated to the
wider oncology healthcare professional population. This consultation could
include the Scottish Oncology Pharmacy Practice Group (SOPPG), British
Oncology Pharmacy Association (BOPA), United Kingdom Oncology Nursing
Society (UKONS) and the Joint Council for Clinical Oncology (JCCO).

3) If these standards were supported and implemented in oncology it would be
important to evaluate whether they helped to facilitate an increase in the ADR

reporting rate in oncology.

5.5 Conclusions

The results from this study provide a list of factors that should prompt oncology healthcare
professionals to consider reporting ADRs via a Yellow Card report; and provide a
minimum standard for when an ADR should be reported via the Yellow Card scheme.
Further validation and support from the Medicines and Healthcare products Regulatory
Agency and the professional oncology associations across the UK for the agreed ‘serious’
terms and reporting criteria is required before any recommendations for changes to current
practice of reporting of serious adverse drug reactions can be made. Ultimately it is hoped
that this work may act as a platform for progressing further work on deriving a definitive
list of serious ADRs in patients receiving cytotoxic chemotherapy; and agreement of any

subsequent standards/criteria for reporting via the Yellow Card scheme.
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Chapter 6

Key findings and recommendations

6.1 Summary of key findings

The aim of this work was to produce guidelines to support reporting of serious adverse
drug reactions as appropriate to cancer chemotherapy; and to derive recommendations for
improvements in pharmacovigilance practice in oncology. Specific objectives were to:

1) Quantify the potential for improvement in spontaneous ADR reporting before
and after a pharmacist led ADR reporting initiative by a retrospective survey of
case notes.

i) Examine attitudes of oncology healthcare professionals on the need for
improving reporting of ADRs in oncology.

1i1) Develop standards for classification and reporting of serious ADRs in patients
receiving cytotoxic chemotherapy based on NCI CTCAE.

In the process of carrying out these studies a number of key findings were identified

which are described in section 6.1.1 to 6.1.8.

6.1.1 Incidence of adverse drug reactions in oncology
In the retrospective case note review of patients receiving adjuvant chemotherapy for
breast cancer, a total of 911 serious ADRs spread over 717 cycles occurred in 97% of the
patients in 2001; and 1133 serious ADRs spread over 778 cycles occurred in 96% of the
patients in 2003. This gave an average incident rate of 1.3 and 1.5 ADRs per cycle in 2001
and 2003 respectively. The Epi/CMF chemotherapy regimen caused 61% of these serious
ADRs in 2003 but only contributed 30% in 2001, however, the doubling in number of
patients receiving this regimen in 2003 from 2001 may account for this proportionate
increase in observed serious ADRs. This observation is in agreement with the NEAT trial,
which showed that the overall incidence of adverse effects was significantly higher for

epirubicin plus CMF than with CMF alone (83).

Serious haematological ADRs accounted for 73% and 72% of the total observed ADRs in
the study populations in 2001 and 2003 respectively. Grade 3 and 4 haematological ADRs
accounted for only 13% and 15% of the serious haematological adverse drug reactions

respectively in 2001 and 2003.
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Serious, non-haematological ADRs accounted for 27% of the total ADRs in both 2001
and 2003. Oncology healthcare professionals often anticipate the majority of
haematological ADRs seen in oncology; and best supportive care is given to prevent or
treat (such as G-CSF to treat neutropenia; or erythopoiesis-stimulating agents or blood
transfusions to treat anaemia) (88). The main system organ class to which the non-
haematological serious ADRs belonged was eye disorders (67% and 74% in 2001 and
2003 respectively) due to the high number of episodes of conjunctivitis seen in the
patients receiving 5-fluorouracil. Conjunctivitis is an anticipated side effect of treatment
and patients are managed with symptomatic care. Infections accounted for 14% and 13%
of the total non-haematological serious ADRs in 2001 and 2003 respectively. Neutropenic
sepsis, specifically, accounted for a very small percentage of the total non-haematological

serious ADRs seen in 2001 and 2003 (2% and 6% respectively).

Psychiatric ADRs (including depression, mood swings, and anxiety) accounted for 10%
and 3% of the total non-haematological serious ADRs seen in 2001 and 2003.
Psychological stress is frequently seen in cancer patients and factors such as pain, fatigue,
nausea, vomiting and poor performance status are considered to be associated with, and
intricately related to psychiatric disorders during cancer treatment. All of these factors are
directly attributable to chemotherapy. Further studies, however, are needed to clarify

causal links between QOL and psychiatric disorders (84, 85).

6.1.2 Hospitalisation in patients with breast cancer due to ADRs from cytotoxic
chemotherapy

There were twice as many patients admitted to hospital in the study populations in 2003
than in 2001 due to an ADR as observed from the retrospective case review (24% versus
13%). In 2003, the percentage of admissions to hospital with an ADR following treatment
with Epi/CMF was almost double that observed in 2001 (71% versus 38%). There were
also proportionally more occupied bed days as a result of an ADR in 2003 than in 2001
with a total of 226 and 87 inpatient bed days in 2003 and 2001 respectively. This increase
was mainly due to Epi/CMF but the total number of patients in 2003 receiving Epi/CMF
was double that of 2001 (62 versus 31). In 2001 the unit cost for medical inpatient care
was £359.00 per day in Scotland (82), it can be calculated therefore, that a total cost of
approximately £112,000 (£81,000 for 2003 and £31,000 in 2001) was the result of ADRs
in the study populations for 2001 and 2003.
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6.1.3 Consequence to chemotherapy treatment regimen due to ADRs

There was very little observed difference between the study populations in 2001 and 2003
in the retrospective case note review for consequences from ADRs, which included dose
delays, regimen changes, treatment cessation, or patients recovering between treatment
cycles requiring no dose change. There were, however, over twice as many dose reductions
before the next cycle of treatment in 2003 than in 2001, which can be mainly attributed to
Epi/CMF. This data is in contrast to the National Epirubicin Adjuvant Trial (NEAT) that
showed that the excess treatment-related adverse effects with EPI/CMF did not affect
delivered-dose intensity (83). 83% (10 of 12) of these required dose reductions in 2003 in
patients who were hospitalised due to an ADR, compared to 50% (3 of 6) in 2001.

It should be noted, however, that 60% of the treatments which were stopped in 2003 were
observed in patients who were hospitalised with an ADR; compared to only 25% in 2001.
This suggested that more severe adverse events and intolerance to treatment were prevalent

in the 2003 patient population due to more aggressive treatment.

6.1.4 Pharmacist-led intensive monitoring initiative in oncology
The retrospective case note review showed that there was only an increase of 5 Yellow
Card reports (1 versus 6) from 2001 to 2003, which was statistically non-significant.
Therefore the substantial increase in the number of Yellow Cards (13 versus 118)
submitted during the audit year in 2002 compared to 2001 at the Edinburgh Cancer Centre
was not sustainable. As a result, even though this initiative encouraged good reporting
practice, and shows the potential of Yellow Card reporting in oncology it cannot be
adopted as a means for sustaining increased ADR reporting in oncology via the Yellow
Card scheme; and other non-labour intensive means of improving oncology ADR reporting
must be pursued in addition to this model of good practice to improve pharmacovigilance

in oncology.

It must be noted that pharmacists were the only oncology healthcare professional group
submitting these reports in both 2001 and 2003. In addition it was found from analysis of
the questionnaire responses that the only covariant factor that was associated with an

increase in the decision to report via the Yellow Card scheme was reporter group, with
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pharmacists being over three and a half times more likely to report then doctors; and nurses
were half as likely as doctors to report. None of the factors that were assessed in the survey
questionnaire on why healthcare professionals do not report ADRs via the Yellow Card
scheme showed any noticeable variance in opinion between the healthcare professional
groups to account for this increased tendency for pharmacists to report more. So the
question remains what influences this trend and could it be transferable to other healthcare

professional groups.

6.1.5 Knowledge, attitude and opinions of oncology healthcare professionals to
spontaneous reporting of oncology ADRs via the Yellow Card Scheme

The level of awareness of the Yellow Card scheme and its roles was found to be high in
oncology healthcare professionals in both the one-to-one interviews and the survey
questionnaire. The level of knowledge on what ADRs to report was found to be a problem
with two-thirds of the oncology healthcare professionals responding to the questionnaire
indicating that they were unsure of what types of ADRs that should be reported via the
Yellow Card; and reporting that the lack of specific guidance on the types and grades of
oncology ADRs to report was a contributing factor to reasons why they did not make more
Yellow Card reports. In addition one third of oncology healthcare professionals admitted to
having seen ADRs in clinical practice but were not sure which ones the MHRA wanted

them to report.

Approximately one quarter of the oncology healthcare professionals had never completed a
Yellow Card report previously in their career, with nurses accounting for 58% of this
group. The lack of reporting by nurses is of concern, considering the vital role that nurses
provide in the continuum of care of patients and in the monitoring of adverse events during
chemotherapy. Of those oncology healthcare professionals who had reported, 70% had
submitted between 1 and 10 Yellow Card reports during their career (with pharmacists and
doctors accounting for 47% and 40% respectively of this group). Considering the number
of adverse events that are seen daily in oncology, this indicates a very low Yellow Card
reporting rate. From the questionnaire 92% of the healthcare professionals were in
agreement that oncology adverse drug reactions were under-reported via the Yellow Card
scheme but 53% were in agreement in perceiving that the reporting rate for oncology

adverse drug reactions was not less than that in any other clinical specialty.
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When the oncology healthcare professionals were given examples in the questionnaire of
possible ADRs that met the MHRA criteria for to submit a Yellow Card report, only 30% of
the examples were selected as ones that they would report to the MHRA. A possible reason
for this low level of agreement with reporting a ADR could possibly be attributed to the fact
that 80% of the oncology healthcare professionals did not view oncology adverse events
(toxicities) as an ADR (i.e. they expect to see them and know how to prevent them or
reduce their severity with pre-medication and, therefore, management of ADRs are regarded
as part of the treatment process). In addition, 42% of the oncology healthcare professionals
in the questionnaire indicated that they often recognise ADRs in patients receiving
chemotherapy but choose not to report believing that they are an inevitable consequence of

therapy and of little relevance for reporting.

In the study populations in 2001 and 2003, all the haematological ADRs seen were known
and expected. These attitudes and opinions reflected in the questionnaire possibly account
for why the oncology healthcare professionals would not consider reporting these ADRs via
the Yellow Card scheme, even though they do meet the Yellow Card criteria for reporting.
Similarly with non-haematological serious ADRs, the majority of those ADRs seen in the
patient populations in 2001 and 2003 are those that would be anticipated (infections
secondary to immunosuppression, eye problems with 5-fluorouracil regimens, allergic
reactions and psychiatric related ADRs). Patients are either pre-medicated or are treated as
per treatment protocol when they do occur. As a result, reporting of any of these expected
ADRs with chemotherapy regimens is unlikely to be considered by oncology healthcare

professionals for reporting via the Yellow Card scheme.

The questionnaire also highlighted, in common with previous work reported in the
literature, that the conflicting priorities for healthcare professionals’ time will always be a
factor in reducing suspected ADRs reporting via the Yellow Card scheme. The majority
view is that it can be time consuming to complete a Yellow Card report in everyday clinical
practice so it is not surprising that it was not perceived to be a high priority. To compound
this, the consensus from oncology healthcare professionals who participated in this study is
that the large numbers of ADRs seen in oncology make it impossible to report them all and,
therefore, there is a degree of tolerance probably not seen in other clinical specialities. The
consensus view is that if the oncology healthcare professionals attempted to report all

suspected ADRs in oncology that meet the Yellow Card criteria for reporting (all suspected
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reactions for black triangle medicines and all serious, suspected ADRs for all other
medicines), it would be an unachievable goal for the healthcare professionals; and not
necessarily desirable for the MHRA (possibility of ‘noise’). ‘Noise’ in spontaneous
reporting databases includes non-serious and/or incidental adverse events, which detract
from the ability of assessors to detect new potentially serious ADR signals (131). As one of
the interviewees observed in the one-to-one interviews, ‘There is a great danger of being
swamped with expected toxicities particularly for oncology drugs, where if we reported
every expected event we see’. Therefore it does then bring into question whether the current
Yellow Card criteria are realistic or achievable in oncology practice. The need then exists
for oncology oriented guidelines for ADR reporting, which highlight clinical relevance, to

be developed to address this issue.

The oncology healthcare professionals responding to the questionnaire identified that not
being certain of the causality of an ADR with a specific medicine; and inadequate access to
information sources about ADRs that would aid in determining which drug could be causing

an ADR were possible reasons why they did not make Yellow Card reports.

All oncology healthcare professionals responding to the questionnaire indicated agreement
that there were factors of high, medium and low level of importance that had an impact
upon their decision to complete a Yellow Card report. The factors of high importance
included seriousness of the reaction; unusual ADRs not normally seen in oncology; a newly
licensed medicine; an ADR not listed as a known side effect in the SPC for the product; and
significant drug interactions. The factors seen of medium importance included patients
being hospitalised or hospitalisation prolonged because of an ADR; latent drug induced
cancers; and any new chemotherapy regimen(s). The factors deemed to be of low
importance were suspension of chemotherapy due to an adverse event; and any adverse
event resulting in dose delays to chemotherapy. There was no consensus observed from the
oncology healthcare professionals on whether the grade of NCI CTCAE would be of high,
medium or low importance in their decision to make a Yellow Card report since there was a
relatively even distribution of responses (32% said ‘Yes’, 35% said ‘Not sure and 33% said
‘No’). For those individuals that said it was important, 55% indicated that Grades 3 and 4

should be considered for reporting.
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As with previous results from other survey questionnaires reported in the literature (33, 52-
55, 100, 104-107, 110, 111, 113), the oncology healthcare professionals were in agreement
that the following were factors influencing their decision to report an ADR:

e Not certain of the causality of an ADR with a specific medicine.

e Inadequate information sources on ADRs to aid in determining which drug could
be causing an ADR.

e Do not know what types of ADRs that should be reported via the Yellow Card
scheme. 32% of oncology healthcare professionals admitted to having seen ADRs
in clinical practice but were not sure which ones the MHRA wanted them to
report.

e Too time-consuming.

* Do not see benefit in reporting well recognised ADRs which are seen routinely in
everyday clinical practice.

Other factors identified in this study by oncology healthcare professionals that influenced
their decision to report an ADR, and which have not previously been described in the
literature, included:

e The volume of ADRs seen in oncology makes it impossible to report them all.

e Lack of specific guidance on the types and grades of oncology ADRs to report via
the Yellow Card Scheme.

e Submitting Yellow Card reports are not a high priority in everyday clinical
practice.

In contrast to previous results from other survey questionnaires described in the literature
(33, 52, 53), the majority of the oncology healthcare professionals disagreed that the
following factors influenced their decision to report an ADR:

e A ssingle report is not enough to add to medical knowledge

e Lack of professional obligation to report

e Feeling of being personally liable for ADR

e The Yellow Card form is too congested

Another factor that was identified previously as not impacting upon a healthcare

professional’s decision to report (113), and replicated by the results from this survey is that
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serious ADRs are well documented by the time the medicine is marketed so oncology

healthcare professionals do not see any point in reporting.

Other factors that have previously been shown to affect ADR reporting in other professional
groups but not identified by the oncology healthcare professionals as factors that influenced
their decision to report an ADR, and have not previously been well described in the literature
included:

e Do not know how the information reported in Yellow Cards is utilised. This factor
has been previously suggested in the literature as a reason for not reporting an
ADR (52, 105) but was not seen as important by oncology healthcare professionals
in their decision to submit a Yellow Card report in this study.

e Fear that if they report an ADR via the Yellow Card they will be pressurised to
provide more information.

e Prefer to report directly to the pharmaceutical company instead of via the Yellow
Card scheme.
The last two factors have not been formally evaluated previously in the literature but have

been speculated as possible reasons for low-reporting rates via the Yellow Card scheme. The
results from this questionnaire suggest that these conclusions may not apply to oncology

healthcare professionals.

Almost half of the oncology healthcare professionals did not have any strong preference for
reporting method (paper or electronic). However approximately a third of the oncology
healthcare professionals said that they preferred to complete Yellow Cards electronically
(with pharmacists accounting for almost two-thirds of this group) and one-fifth of the
reporters indicated preference for paper Yellow Cards (doctors and nurses accounted for 54%
and 34% respectively of this group). Some 80% of the respondents were in agreement that a
reporting form that took less time to complete might help increase reporting in oncology.
These forms could utilise more tick boxes; less free-format text; pre-populated fields on an
electronic report such as patient details, medicines, past medical history, etc. The electronic
Yellow Card addresses the issue of more tick boxes and having to enter free-format text since
there is a drop down menu to select from for suspected reactions and suspected medicine(s)
or concurrent medicines. It was, however, noted that access to the electronic Yellow Card
was an obstacle to submitting suspected ADRs electronically since websites out with the
hospital intranet was blocked. It is unknown how widespread this problem is but is an issue

which may be important and worth resolving.
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6.1.6 Developing standards for reporting of serious ADRs in oncology
In total there was a consensus agreement with 78% (597/764) of the ADROIT classification
of ‘serious/not serious’ for the MedDRA Lower Level Terms (mapped from the NCI CTCAE
scale) by the nominal group. Of the 764 possible LLTs, the nominal group participants
considered 343 (45%) to be serious in patients receiving cytotoxic chemotherapy; of which
9% (31/343) were actually classed as ‘not serious’ by ADOIT. There were, however, 126
additional LLTs that were classed as ‘serious’ by ADROIT that did not receive a consensus of

‘serious’ by the nominal group.

The terms that received consensus agreement as being ‘serious’ were those adverse effects
that would not commonly be anticipated with cytotoxic chemotherapy. The LLTs mainly
included autoimmune disorders, auditory impairment disorders, cardiac conduction disorders,
endocrine related disorders, neurological disorders, developmental problems, speech
impairment, conditions due to fistula/ perforation/ rupture/ stenosis/ ulceration or necrosis of
organs, sight-threatening eye disorders, haemorrhagic conditions, hepatobiliary disease,
joint/motion disorders, gastro-intestinal disorders, secondary malignancy; and some
infections, respiratory disorders and blood disorders. Interestingly mucositis (anal, large
intestinal and laryngeal) were considered serious by the nominal group but were not classified
as such by ADROIT. These terms were considered serious with higher grades of toxicity
(Grades 3 and 4) since patients would not be able to hydrate or receive nutrition orally; or

could impair respiration in the case of laryngeal mucositis.

A total of 421 LLTs received consensus agreement as being ‘not serious’. Of these 30%
(126/421) were classed as serious by ADROIT. These exceptions from the ADROIT
classification of ‘serious’ included:
1) Those LLTs which were too general of a term to classify.
i1) Biochemical or investigative test results that were viewed by the nominal group as
clinically not important or ‘serious’ in isolation without any other accompanying
signs, symptoms or diagnosis of disease.
i) Any LLTs that were more likely to be an adverse event due to mechanical
intervention or disease instead of the result of an effect of a medicine (such as arterial
injury, pleural effusion and postoperative haemorrhage); iv) expected reactions in

patients receiving cytotoxic chemotherapy (such as hypersensitivity reactions,
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infective conjunctivitis, some haematopoietic disorders, tumour flare, dysphagia, skin
reactions and the majority of the LLTs pertaining to infections).

v) those not viewed as serious from a clinical perspective (such as neuropathy,
bradycardia, tachycardia, incontinence, malabsorption, pain, infertility, masculisation,

feminisation, and psychological related disorders).

The majority of these unexpected adverse effects, as well as some of the expected adverse
effects, classified as ‘not serious’ may impact greatly upon a patient’s quality of life (QoL).
The four factors known to contribute the most to a patient’s QoL include physical and
occupational function (strength, energy, ability to carry on expected normal activities),
psychological state (depression, anxiety, fear, wellbeing, cognition), social interaction and
somatic sensations (symptoms due to the disease or the treatment toxicity) (146). Recognition
and understanding of this discrepancy that exists between clinically serious and patient-
perceived seriousness of ADRs would then suggest that these LLTs that received consensus in
agreement from the nominal group has being ‘not serious’ would not be applicable to patient

reporting of ADRs in oncology via the Yellow Card Scheme.

All 421 LLTs that received a consensus agreement of a ‘not serious’ classification from the
nominal group were also those which were agreed that should not be considered for reporting
via the Yellow Card Scheme. 30% (126/421) of these LLTs would have been considered
serious by ADROIT and, otherwise, would normally be considered for reporting via the
Yellow Card Scheme. From the 343 LLTs that received a consensus agreement of a ‘serious’
classification from the nominal group all except 14 (4%) of these were agreed that they
should be considered for reporting via the Yellow Card scheme. These LLTs and reasons for

not reporting included:

. Febrile neutropenia, leucopenia, lymphopenia, neutrophil count decreased, platelet
count decreased and sepsis, which are clinically important in the treatment of patients
receiving cytotoxic chemotherapy but should not be considered for reporting via the
Yellow Card scheme since they are such common and expected adverse effects.

. Blood disorder (not otherwise specified), which the participants agreed could possibly

be serious but it is too general a term to consider for reporting via the Yellow Card
scheme.
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. Haptoglobin increased, which the participants would not report in isolation without
clinical signs and symptoms (such as jaundice, dark coloured urine) or a diagnosis of
hemolytic anaemia.

. Laryngeal mucositis, anal mucositis, large intestinal mucositis or infectious colitis,
which the nominal group considered serious ADRs in patients receiving cytotoxic
chemotherapy but felt that oncology healthcare professionals would not report.

. Disease progression, which the participants agreed is considered very serious in
patients being treated for cancer but the lack of response to treatment is an adverse
event and unlikely to ever be considered an adverse drug reaction.

Therefore, in total, 34% less of the LLTs would be considered for reporting via the Yellow

Card scheme than by ADROIT criteria for serious alone.

The results from the survey questionnaire for factors seen to be of high or medium importance
by oncology healthcare professionals in determining whether to submit a Yellow Card report
included:

. The seriousness of the reaction.

. Unusual ADRs not normally seen in oncology.

. A newly licensed medicine (black triangle); an ADR not listed as a known side effect

in the SPC for the product.

. Significant drug interactions.

. Patient hospitalised or hospitalisation prolonged due to an ADR

. Latent drug induced cancers.

. A new chemotherapy regimen (not necessarily containing a new medicine).
As well, the respondents to the questionnaire indicated that two factors that did not affect
their decision to submit a Yellow Card included the suspension of treatment due to an ADR

and adverse events resulting in dose delays to chemotherapy treatment.

The nominal group were also asked to indicate their level of agreement in support of these
findings for factors that should act as a prompt for oncology healthcare professionals to
consider submitting a Yellow Card report. A consensus agreement was achieved in favour of
all factors posed with the exception of three. These factors included:
e An ADR not listed as a known side effect in the Summary of Product Characteristics.
e Unusual ADRs not normally seen in oncology.

e An ADR considered serious
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e A newly licensed medicine

e A new combination regimen (not necessarily containing a new medicine)
e A patient hospitalised or hospitalisation prolonged due to an ADR.

e Significant drug interactions.

e Latent drug induced cancers.

e A suspension of chemotherapy due to an adverse event (toxicity).

The only factor that a nominal group consensus was not reached on was that of adverse events

resulting in dose delays.

The results from the questionnaire indicated that there are only two ADR situations that the
majority of the oncology healthcare professionals would always consider completing a
Yellow Card report for were: 1) Black triangle status, serious, not a known side effect of
medicine CTCAE Grade 3-4 and 2) Non-black triangle status, serious, not known side effect
of medicine, grade 3-4. These results were supported by a very high nominal group consensus
level for these situational criteria. This would be considered to be the minimal acceptable
level of reporting in oncology to aid in the detection of any potential safety issues with a

cytotoxic chemotherapy agent or regimen.

The key questions that must be addressed before any recommendations can be made to aid
reporting of oncology ADRs are:

e Is it acceptable to report only ADRs that are not listed as known side effects in the
Summary of Product Characteristics for an oncology medicine, even for medicines
with a black triangle status?

e Is it acceptable that only certain grades of NCI CTCAE (such as Grades 3 and 4) of
oncology ADRs should be considered for reporting?

If both healthcare professionals and the MHRA would support such recommendations then
it is possible that steps can be taken to improve reporting of ADRs in oncology via the

Yellow Card scheme.
6.1.7 Patient reporting of adverse events/ADRs in oncology

More than 75% of the oncology healthcare professionals were in agreement that patient

reporting of ADRs in oncology would be beneficial but accuracy in grading might be a
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problem since patients are not adequately informed to detect ADRs, and they would not be
able to distinguish what ADRs were serious enough to report without appropriate
education. 68% of the oncology healthcare professionals, however, were in agreement that
patients might under report ADRs (minimise toxicities to avoid treatment delays). Despite
these concerns, the need for patients to be able to report an adverse event directly is
increasing in importance due to the increasing number of patients receiving chemotherapy
treatments at home; and the use of oral therapies, which could mean that patients could go

for a much longer time before seeing a healthcare professional to detect and report an ADR.

There is also a need to develop an on-line self-reporting of ‘toxicities’ during
chemotherapy for completion by patients in the home setting (in real-time), which will
allow doctors to have access to this information in secondary care for review and
intervention. At present most patients either keep a mental or paper diary of events they
have experienced during the chemotherapy cycle (or recall from memory retrospectively if
they have not forgotten) to advise the nurse during assessment prior to receiving the next
cycle of chemotherapy. The reliability of the information is variable, especially if being
recalled from memory, and having a third-party to interpret the information provided. In
symptom research, patients’ reports are the gold standard for assessing symptoms, with
studies consistently showing that doctors and nurses underestimate (or occasionally
overestimate) symptom frequency and severity in comparison to patients (135-139); and a
need for a tool for collecting patient reported adverse event data in chemotherapy was
concluded (135). A prospective means of capturing ‘toxicities’ during treatment may be

beneficial and would eliminate third-party reporting biases.

6.1.8 Active surveillance
In Scotland investment has been given to purchasing a paperless, electronic chemotherapy
management system for all of Scotland. Adverse events will be recorded within these
electronic patient records. Other than the obvious benefits of a paperless patient record,
there is a pharmacovigilance potential that is under developed at present. The suggested
potential benefits of aggregate data from these electronic patient records included
monitoring of ‘toxicities’, gathering national data and identifying trends, and helping
doctors decide which cytotoxic chemotherapeutic medicines or regimens to use based on
their clinical effectiveness and safety profile. Greater than 95% of the oncology healthcare

professionals were in agreement that capture of CTCAE grades in clinical practice would
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be beneficial; and that anonymised, aggregate data of these CTCAE would be beneficial
in monitoring oncology adverse events in Scotland (possibly inform decision making on
which medicines and regimens to use). Almost all of the oncology healthcare professionals
surveyed would be happy to contribute their patients’ anonymised CTCAE grade data for
electronic linkage, and would be interested in any results from aggregate data on oncology
adverse event trends. It was the opinion of those surveyed that, while it would be feasible
to develop such a database in Scotland, it would only be of value if it did not involve
additional input time from healthcare professionals and it was adequately resourced to

ensure quality and reliability.

6.2 Recommendations
In the 41 years since the WHO committed to developing the necessary scientific and
clinical infrastructure to provide for surveillance and monitoring of the safety of medicines
(or pharmacovigilance as the discipline as come to be known) much has been achieved
(32). There is, however, room for improvement and much work on encouraging continued
vigilance in the post-marketing monitoring of the safety of medicines exists. Based on the
results of the studies presented in this thesis, the following recommendations specific to
oncology (where patients receive cytotoxic chemotherapy) are made with the aim to
improve pharmacovigilance practice in oncology:
1) Engage oncology healthcare professionals in the process

The success or failure of any spontaneous reporting system depends upon active
participation of reporters (31). It is then essential that oncology healthcare professionals
become engaged in the process; and the MHRA should foster this relationship by providing
feedback on ADRs received and by specifying the subgroups of the ones they would

particularly like to receive; and encouraging feedback in return from this reporter group.

2) Education and training
Greater education and training to support ADR reporting by oncology healthcare
professionals is required to highlight the importance of the Yellow Card Scheme and post-
marketing monitoring of medicines. It is also important that healthcare professionals make
best use of simple causality assessment nomograms and be aware of (and make best use of)
both paper and electronic sources of information available to them in trying to decide if a

medicine could possibly be implicated in a suspected ADR.

172



It must also be made clear to healthcare professionals that there is no need to be 100%
certain that an adverse event has been caused by a medicine in order to make a Yellow Card
report; and that a suspicion is all that is required.

3) Encourage pharmacists good practice ADR reporting example
Oncology pharmacists are the professional group in oncology that are more likely to report
via the Yellow Card and this good practice should continue to be encouraged. At present the
reason for this increased tendency of pharmacist to report via the Yellow Card scheme is

undefined but should be explored.

4) Suggestions for change to definition of ‘serious’ ADR reporting criteria in
Oncology

The greatest obstacle to oncology healthcare professionals is the large volume of ADRs that
would require reporting if the current Yellow Card criteria were adhered to and the resulting
time pressures required to undertake this reporting. Oncology healthcare professionals have
developed a tolerance to ADRs that are anticipated and managed as part of the treatment
protocol of cytotoxic chemotherapy regimens; and have indicated that the current Yellow
Card reporting criteria need to be adapted in oncology to provide ‘fit-for-purpose’ reporting

criteria.

The resultant MedDRA Lower Level Terms that obtained consensus from the nominal group
as ‘serious’ for consideration for reporting via the Yellow Card Scheme is an attempt to
address this issue. The LLTs mainly include adverse effects that would not commonly be
anticipated with cytotoxic chemotherapy with approximately one-third less possible terms
eligible for reporting. None of the common and expected ADRs associated with
chemotherapy regimens would be considered for reporting. This would then provide a more
focused approach to Yellow Card reporting; and would allow oncology healthcare
professionals to concentrate on adverse events that would be unexpected or unknown with a
chemotherapy agent or regimen. If a positive causal analysis of the adverse event for the
medicine(s) in question was obtained then it could be considered for reporting via the Yellow
Card Scheme. Limiting the focus of reporting via the Yellow Card Scheme in oncology could
also have a positive impact on the demands for time on oncology healthcare professionals

since there would be fewer ADRs expected to be reported.
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It is essential that the summary classifications of LLTs that received consensus agreement
during this nominal group process are validated and accepted by the Medicines and
Healthcare products Regulatory Agency (MHRA) and the wider oncology healthcare
community before any adoption of these classifications derived during the nominal group
process can occur. The MHRA must first assess to ensure that the terms selected for as
‘serious’ and ‘not serious’ or reportability would be considered acceptable. The agreed LLTs
classified as serious in oncology and to consider for reporting via the Yellow Card Scheme
could then be circulated to the wider oncology healthcare professional population for
consultation. This consultation should include, as a minimum, the Scottish Oncology
Pharmacy Practice Group (SOPPG), British Oncology Pharmacy Association (BOPA), United
Kingdom Oncology Nursing Society (UKONS) and the Joint Council for Clinical Oncology
(JCCO).

Any sharpening of the reporting criteria to exclude those common ADRs that are anticipated
in oncology might increase reporting and should be encouraged. It is, however, necessary that
oncology healthcare professionals continue to have a high threshold of suspicion for any
ADRs that would be unexpected regardless if included in the list of serious LLTs. The list of
factors in number 4 below would be essential prompts to aid oncology healthcare

professionals in this process.

5) Factors that should prompt oncology healthcare professionals to consider
submitting a Yellow Card report

The factors that received consensus agreement in this study that should be considered as
prompts for oncology healthcare professionals in helping them decide whether a Yellow Card
report should be made for a possible serious ADR. This would aid in taking indecision out of

the reporting process. These factors included:

1) An ADR not listed as a known side effect in the Summary of Product
Characteristics.
i1) Unusual ADRs not normally seen in oncology.

1) An ADR considered serious.

iv) A newly licensed medicine.

V) A new combination regimen (not necessarily containing a new medicine).
vi) A patient hospitalised or hospitalisation prolonged due to an ADR.

vii)  Significant drug interactions.
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viii)  Latent drug induced cancers.

1X) A suspension of chemotherapy due to an adverse event (toxicity).

6) Minimum acceptable level of reporting via the Yellow Card Scheme
All oncology healthcare professionals should be expected to report any suspected serious,
unknown ADRs that are Grade 3 to 4 in severity for any chemotherapy agents or regimens,
regardless if a new or old medicine as the minimum acceptable level of reporting that is

expected from an oncology healthcare professional.

7) Develop and encourage patient reporting of adverse effects during treatment
with cytotoxic chemotherapy

Patients may be in a better position than healthcare professionals to assess the actual benefit
and harm of a medicine taken. Observations and reports made by healthcare professionals will
be an interpretation of a description provided by a patient, together with objective
measurements sometimes. Some believe that direct patient participation in ADR reporting
will increase the efficiency of a pharmacovigilance system by compensating for some of the
shortcomings of healthcare professionals’ reporting (31). Patient reporting of ADRs must be
developed in oncology to better facilitate monitoring of symptoms during chemotherapy,
especially with the increased uptake of treatment in the home setting. Patients have been
officially able to make Yellow Card reports directly to the MHRA since February 2008. This

should be encouraged by oncology healthcare professionals.

8) Access to electronic Yellow Card within all hospitals
To facilitate electronic ADR reporting via the Yellow Card Scheme all healthcare
professionals should have access to the internet. At present this does not appear to be the

standard or hospital IT firewalls actively block access.

9) Develop interfaces between all UK electronic patient/prescribing records and
the electronic Yellow Card to allow for patient-specific pre-populated fields
The updated CTCAE version 3.0 incorporates the preferred terms from MedDRA, which

means that selected adverse effects could possibly be electronically communicated to the
MHRA (who use the same common terminology for classification of suspected ADRs in their
surveillance database “Sentenil”) if this facility were written into the functionality of the
software. Work is currently ongoing between the MHRA and providers of GP electronic

paperless systems to achieve this interface of computer systems in primary care, however,
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more work is required to develop interfaces between all secondary electronic
patient/prescribing records and the electronic Yellow Card to allow for patient-specific pre-

populated fields.

10) Invest in and develop the active surveillance potential available in Scotland
However much spontaneous reporting can be improved, it is unlikely to identify all important,
unrecognised safety issues with medicines so alternative methods for capturing possible
ADRs should be pursued to provide more systematic data collection methods (36). With the
investment in electronic patient records across Scotland in oncology comes the unique
opportunity to develop a cohesive pharmacovigilance system in oncology. The potential use
for this anonymised dataset is largely undefined at present, however, possible applications
include:

. Individual oncology units could use this data for prospective computerised
surveillance of adverse events rather than relying on the traditional ‘voluntary’
reporting systems, which are potentially cumbersome and less effective (132).

. Cross-linkage to computerised registries such as the Scottish Cancer registry. This
would allow for a more robust means of evaluating the impact of chemotherapy
interventions on cancer outcomes and survival in Scotland.

. Signal generation and monitoring of chemotherapeutic agent(s)/regimens. By
applying data mining algorithms (DMAs) to this dataset there could be a
possibility for supplementing post-marketing information on oncology medicines
from the Yellow Card Scheme. DMAs have been studied in hopes of enhancing
the ability to screen large databases of adverse events with oncology medicines or
other medicines with similar features (i.e. medicines that may be approved on an
accelerated basis, are known to have serious toxicity, are administered to patients
with substantial and complicated co-morbidity illness, are not available to the
general medical community, and may have a high frequency of use out with the
terms of a medicine’s market authorisation or “off-label” use) (133).

Before such a benefit realisation can be achieved, more investment of resources and
collaboration between health boards, cancer centres, the Information Services Division and
the MHRA is required. In addition the following problems would need to be addressed:

1) In NHS Scotland the debate over the use and safeguarding of personal information is
ongoing. Consensus is arising but doubt remains over the clarity of professional guidance
and how to achieve consensus over its interpretation; how to inform patients and what to tell
them; how to regulate disease and other registries; whether it is possible to anonymise data
in ways which retain their usefulness (134). This creates a challenge and a definitive answer

must be reached before anonymisation of adverse events in oncology for
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pharmacovigilance/epidemiological purposes can be pursued. If this were pursued through
the Information and Statistics Division (ISD), who are responsible for collating and holding
health-related data across Scotland including the Scottish Cancer registry, then this is less
likely to be an obstacle.

1i1) Data linkage between health boards needs to be pursued.

In conclusion, in a clinical speciality that has a high threshold of acceptance for ADRs, it is
necessary to agree reporting criteria specific to oncology that can lead to improvements in
voluntary reporting of adverse drug reactions via the Yellow Card scheme to ensure that
safety concerns with cytotoxic chemotherapeutic agents do not go undetected in the future.
As Cluff wrote in 1971 (148) but still remains true today:

‘Voluntary reporting of adverse drug reactions usually reveals only the “tip of the
iceberg” rather than the full dimension of the problem. However, the ship captain
navigating waters where icebergs are known to exist must rely upon lookouts to watch
for them. Without more sophisticated devices, such as radar, reports of visual
detection of floating ice are essential to avoid catastrophe. Once a sighting has been
made, further investigation may be necessary to determine the size of the berg.
Similarly, lacking more sophisticated devices than are available, spontaneous reports
of suspected adverse drug reactions are required as the initial step in identifying
potentially serious problems. Recognition of errors and inadequacies in spontaneous
reporting does not justify abandoning the method. Spontaneous reporting programmes,
not as an ends in themselves, or the only system of study, increase the probability of
detecting hazards requiring further study and needing characterisation by detailed
investigation. Perhaps the day will come when more certain methods will replace
spontaneous reporting of adverse reactions. Until then, we have no meaningful
substitute.’

So until the potential for electronic, active surveillance of ADRs in oncology within
Scotland can be realised and shared with the MHRA, oncology healthcare professionals
must continue to have a high degree of suspicion for unknown ADRs; and consciously

make every attempt to utilise the Yellow Card to report any safety concerns.

177



10.

1.

12.

13.
14.

15.

16.

17.

18.

19.

Bibliography

. Lenhard R E, Osteen R T, Gansler T. The American Cancer Society’s Clincial

Oncology. Atlanta: The American Cancer Society, Inc; 2001.

Lapeyre-Mestre M, Machelard-Roumagnac M, Bonhomme C, Bugat R, Montastruc
JL. Incidence and cost of adverse drug reactions in a French institute. Eur J Clin
Pharmacol 1997;53: pp. 12-22.

Couffignal AL, Lapayre-Mestre M, Bonhomme C, Bugat R, Montastuc JL. Adverse
effects of anticancer drugs: a propos of a pharmacovigilance study at a specialised
oncology institution. Therapie 2000;55: pp. 635-641.

Nicolson M, Warrington P. Cancer Chemotherapy. Pharm J 1992;June 20: pp. 804-
806.

Stanley A. Breast cancer — treatment of early disease. Hosp Pharm 2004;11: pp. 415-
420.

Robertson S. Principles of chemotherapy. Eur J Can Care 1993;2: pp. 55-65.
Chintamani, Singhal V, Singh JP, Lyall A, Saxena S, Banal A. Is drug induced toxicity
a good predictor of response to neoadjuvant chemotherapy in breast cancer? — A
prospective clinical study. BMC Cancer [Online] 2004;4(48) Available from:
http://www.biomedical.com/1471-2407/4/48 [Accessed 15 November 2006].
Pharmacia Limited. Cyclophosphamide Summary of Products Characteristics.
[Online]. Available from:
http://emc.medicines.org.uk/emc/industry/default.asp?page=displaydoc.asp&documen
tid=3709 [Accessed 17 Nov 2006].

Edwards IR, Biriell C. Harmonisation in pharmacovigilance. Drug Safety 1994;10(2):
pp- 93-102.

Edwards I R, Aronson J K. Adverse drug reactions: definition, diagnosis and
management. Lancet 2000;356: pp. 1255-1259.

Aronson JK, Ferner RE. Classification of terminology in drug safety. Drug Safety
2005;28(10): pp. 851-870.

Upsalla Monitoring Centre, World Health Organisation. World Health Organisation
International Drug Monitoring Centre agreed definitions and terminology. [On-line].
Available from: http://www.who-umc.org [Accessed 31 October 2006].

Alghabban A. Dictionary of Pharmacovigilance. London: Pharmaceutical Press; 2004.
Abraham J, Davis C. Testing times: the emergence of practolol disaster and its
challenge to British drug regulation in the modern period. Soc Hist Med 2006;19(1):
pp. 127-147.

National Cancer Institute Cancer Therapy Evaluation Program. Common Toxicity
Criteria Manual version 2 (1999). [Online]. Available from
http://www.ctep.cancer.gov [Accessed May 2006].

Meyborn RHB, Lindquist M, Egberts ACG, Edwards IR. Signal selection and follow-
up in pharmacovigilance. Drug Safety 2002;25(6): pp. 459-465.

National Cancer Institute Cancer Therapy Evaluation Program. Common Terminology
Criteria for Adverse Events Version 3 (12 Dec 2003). [Online]. Available from
http://www.asco.org.ac [Accessed 23 April 2003].

Brown EG. Using MedDRA — implications for risk management. Drug Safety
2004;27(8): pp. 591-602.

MedDRA/ Maintence Support Services Organisation, Northrop Grumman
Corporation. MedDRA FAQs: What is MedDRA? [Online]. Available from:
http://www.meddramsso.com/MSSOWeb/fag/meddra.htm#What is MedDRA
[Accessed 19 December 2006].

178


http://www.biomedical.com/1471-2407/4/48
http://emc.medicines.org.uk/emc/industry/default.asp?page=displaydoc.asp&documentid=3709
http://emc.medicines.org.uk/emc/industry/default.asp?page=displaydoc.asp&documentid=3709
http://www.who-umc.org/
http://www.ctep.cancer.gov/
http://www.asco.org.ac/
http://www.meddramsso.com/MSSOWeb/faq/meddra.htm#What_is_MedDRA

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Brown EG, Wood L, Wood S. The Medical Dictionary for Regulatory Activiteis
(MedDRA). Drug Safety 1999;20(2): pp. 109-117.

Roberts P. Adverse Drug Reactions (ADRs): A distance learning course for
pharmacists. East Sussex: Outset Publishing Ltd; 2000.

Talbot J, Waller P (eds). Stephens’ Detection of New Adverse Drug Reactions. 5™ ed.
Chichester, England: John Wiley & Sons Ltd; 2004.

Student BMJ. Managing a suspected adverse drug reaction. [Online]. Available from:
http://www.studentbmj.com/issues/01/08/education/274.php [Accessed 15 November
2006].

Management Sciences for Health. Summary of a review of a Department of Health-
designed therapeutics committee manual. Available from:
http://erc.msh.org/hsr/LinkSites/dms/reviewTCmanual.pdf [Accessed 15 November
2006].

Wills S, Brown D. A proposed new means of classifying adverse reactions to
medicines. Pharm J 1999;262: pp. 163-165.

Brundage MD, Pater ZL, Zee B. Assessing the reliability of two toxicity scales:
implications for interpreting toxicity data. J Nat Cancer Inst 1993;85(14): pp. 1138-
1148.

World Health Organisation. The WHO Toxicity Criteria. [Online]. Available from:
http://www.accessdata.fda.gov/scripts/cder/onctools/whotox.cfm [Accessed 17 Nov
2006].

Baldwin J. Terminology for reporting adverse events updated. J Nat Can Inst
2003;95(15): pp. 1103-1104.

Perrone F, De Maio E, Di Maione P, Ottaiano A, Pensabene M, Di Lorenzo G et al.
Survey of modalities of toxicity assessment and reporting in noncomparative
prospective studies of chemotherapy in breast cancer. J Clin Onc 2002;20(1): pp. 52-
57.

World Health Organisation. Pharmacovigilance: ensuring the safe use of medicines
(2004). [Online]. Available from:
http://apps.who.int/medicinedocs/collect/edmweb/pdf/s6164e/s6164e.pdf [Accessed
21 November 2006].

. World Health Organisation. The importance of pharmacovigilance: safety monitoring

of medicinal products (2002). [Online]. Available from:
http://apps.who.int/medicinedocs/en/d/Js4893¢/ [Accessed 21 November 2006].
World Health Organisation. The Safety of Medicines in Public Health Programmes:
Pharmacovigilance an essential tool (2006). [Online]. Available from:
http://www.who.int/medicines/areas/quality_safety/safety efficacy/Pharmacovigilance
_B.pdf [Accessed 21 November 2006].

BMA Board of Science. Reporting adverse drug reactions. A guide for healthcare
professionals. London: British Medical Association; 2006.

Edwards IR. The accelerated need for pharmacovigilance. J Royal Col Phys London
2000;34(1): pp. 48-51.

Medicines and Healthcare Products Regulatory Agency. Report of an Independent
Review of Access to the Yellow Card Scheme. London: TSO (The Stationary Office);
2004.

Waller PC. Making the most of spontaneous adverse drug reaction reporting. Basic &
Clin Pharm & Toxicol 2006;98: pp. 320-323.

Wong ICK. Pharmacovigilance resources in the United Kingdom. Pharm J
1999;263(7059): pp. 285-288.

179


http://www.studentbmj.com/issues/01/08/education/274.php
http://erc.msh.org/hsr/LinkSites/dms/reviewTCmanual.pdf
http://www.accessdata.fda.gov/scripts/cder/onctools/whotox.cfm
http://apps.who.int/medicinedocs/collect/edmweb/pdf/s6164e/s6164e.pdf
http://apps.who.int/medicinedocs/en/d/Js4893e/
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/Pharmacovigilance_B.pdf
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/Pharmacovigilance_B.pdf

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

Brewer T, Colditz GA. Postmarketing surveillance and adverse drug reactions.
Current Perspectives and future needs. JAMA 1999;281(9): pp. 824-829.

Trontell A. Expecting the unexpected — drug safety, pharmacovigilance, and the
prepared mind. NEJM 2004;351(14): pp. 1385-1387.

Denman Scott H, Thacher-Renshaw A, Rosenbaum SE, Waters WJ, Green M,
Andrews LG et al. Physician reporting of adverse drug reactions: results of the Rhode
Island Adverse Drug Reaction Reporting Project. JAMA 1990;263(13): pp. 1785-
1788.

Ladewski LA, Belknap SM, Nebeker JR, Sartor O, Lyons A, Kuzel TC et al.
Dissemination of information on potentially fatal adverse drug reactions for cancer
drugs from 2000 to 2002: first results from the research on adverse drug events and
reports project. J Clin Oncol 2003;21(20): pp. 3859-3866.

Hedge S, Gogtay NJ, Kshirsagar NA. Postmarketing surveillance an overview from
India. Int J Pharm Med 2005;19(3): pp. 141-151.

Stephens T, Bryner R. Dark remedy: The impact of thalidomide and its revival as a
vital medicine. Massachusetts: Perseus Publishing; 2001.

Meyboom RHB, Antoine CG, Gribnau FWJ, Hekster YA. Pharmacovigilance in
perspective. Drug Safety 1999;21(6): pp. 429-447.

Pirmohamed M, Breckenbridge A M, Kittering NR, Park BK. Fortnightly review
adverse drug reactions. BMJ 1998;316: pp. 1295-1298.

Martin M, Pienkowski MD, Mackey J, Pawlicki M, Guastalla JP, Weaver C et al.
TAC improves disease free survival and overall survival over FAC in node positive
breast cancer patients, BCIRG 001: 55 months follow-up. 26™ Annual San Antonio
Breast Cancer Symposium: (plus oral presentation) abstr. 43, 3 Dec 2003. [Online].
Available from: http://www.sabcs.org [Accessed 14 April 2004].

Poole SG, Dooley MJ. Establishing a baseline incidence of adverse drug reactions in
hospitalised oncology patients. J Oncol Pharm Practice 2000;6(2): pp. 55-59.
Lannigan N. An opportunity for pharmacy in Scotland. Hosp Pharm 2002;9: p. 28.
Hazell L, Shakir SAW. Under-reporting of adverse drug reactions. Drug Safety
2006;29(5): pp. 385-396.

Koch-Weser J, Sidel VW, Sweet RH. Factors determining physician reporting of
adverse drug reactions. NEJM 1969;280: pp. 20-26.

Rogers AS et al. Physician knowledge, attitudes and behaviour related to reporting
adverse drug events. Arch Int Med 1988;148: pp. 1596-1600.

Herdeiro MT, Figueiras A, Polonia J, Gestral-Otero JJ. Physicians’ attitutudes and
adverse drug reaction reporting. Drug Safety 2005;28(9): pp. 825-833.

Figueiras A, Fernando T, Takkouche B, Gestral-Otero JJ. Physicians’ attitudes
towards voluntary reporting of adverse drug reactions. J Eval Clin Pract 2001,7(4):
pp. 347-354.

Bateman DN, Sanders GLS, Rawlins MD. Attitudes to adverse drug reaction
reporting in Northern Region. Br J Clin Pharmac 992;34: pp. 421-426.

Herdeiro MT, Figueiras A, Polonia J, Gestral-Otero JJ. Influence of
pharmacists’attitudes on adverse drug reaction reporting — a case control study in
Portugal. Drug Safety 2006; 29(4): pp. 331-340.

Committee on Safety of Medicines. ADROIT Data. London: CSM; 2003.
Macintyre JL, Cuthbert JAM, Moulsdale H. Adverse drug reaction reporting and the
oncology pharmacist — the Edinburgh Cancer Centre Experience. Poster presented at
British Oncology Pharmacists Association Annual Meeting, Wales. October 2003.
Macintyre J, Cuthbert M, Moulsdale H. How pharmacists report adverse drug
reactions at the Edinburgh Cancer Centre. Pharm J 2004;273: pp. 227-229.

180


http://www.sabcs.org/

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72

73.

74.

75.

76.

ISD Cancer Information Programme, Information Services Division, Edinburgh.
Scottish Health Statistics. [Online]. Available from:
http://www.isdscotland.org/isd/info3.jsp?p_applic=CCCé&p_service=Content.show&p
ContentID=338 [Accessed 21 Nov 2006].

Evans JMM, MacDonald TM. Record-linkage for pharmacovigilance in Scotland. J
Clin Pharmacol 1999;47: pp. 105-110.

NHS HDL (2003) 37 - The use of personal health information in NHS Scotland to
support patient care. Edinburgh: Scottish Executive Health Department; 2003.
National Cancer Institute Cancer Therapy Evaluation Program. Common Terminology
Criteria for Adverse Events (version 3) Protocol Development. [Online]. Available
from: http://ctep.cancer.gov/reporting/ctctutorial.html [Accessed 26 March 2008].
Green T. Mapping and migration of the ADROIT Medical Dictionary to the medical
Dictionary for Regulatory Activities (MedDRA). London: Medicines and Healthcare
products Regulatory Agency; March 2004.

Trotti A, Lee H, Soren M. The need for adverse effects reporting standards in
oncology clinic trials. J Clin Oncol 2004;22(1): pp. 12-22.

National Cancer Institute Cancer Therapy Evaluation Program. Common Terminology
Criteria for Adverse Events v4.0 (CTCAE) Protocol Development. [Online]. Available
from:
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_v40
[Accessed 25 June 2009].

International Federation of Pharmaceutical Manufacturers and Associations. MedDRA
Term Selection: points to consider (release 3.12, based on MedDRA version 12.0).
[Online]. Available from: www.meddramsso.com [Accessed 25 June 2009].

National Cancer Institute Cancer Therapy Evaluation Program. Common Terminology
Criteria for Adverse Events version 4 (28 May 2009). Available from:
http://ctep.cancer.gov [Accessed 25 June 2009].

Bousquet C, Lagier G, Lillo Le Louet A, Le Beller C, Venot A, Jaulent M. Appraisal
of the MedDRA conceptual structure for describing and grouping adverse drug
reactions. Drug Safety 2005; 28(1): pp. 19-34.

PSI International INC. MedDRA Version 12 Update. [Online]. Available from:
http://www.meddrahelp.com/MedDRA_12_0.pdf [Accessed 18 August 2009].
Nebeker JR, Barach P, Samore MH. Clarifying adverse drug events: a clinician’s
guide to terminology, documentation and reporting. Ann Intern Med 2004;140: pp.
795-801.

Agbabiaka TB, Savovic J, Ernst E. Methods for causality assessment of adverse drug
reactions: a systematic review. Drug Safety 2008;31(1): pp. 21-37.

. Edwards IR. General issues in pharmacovigilance. Bratisl Lek Listy 1998;99S: pp. 6-

10.

Hong AlJ, Fisher MJ, Georgopoulos CH, Bennet CL. Identifying and reporting adverse
drug events in oncology. Commun Oncol 2008;5: pp. 255-256.

Public Technology. MHRA’s Sentenil programme for licensing, inspection and
surveillance of medicines. Public Technology [Online] 11 May 2009. Available from:
http://publictechnology.net/print.php?sid=19286 [Accessed 02 September 2009].
World Health Organisation. The Safety of Medicines: a guide to detecting and
reporting adverse drug reactions. Why healthcare professionals need to take action.
[Online]. Available from: http://apps.who.int/medicinedocs/en/d/Jh2992e/2.html
[Accessed 26 March 2008].

Brock N. Oxazaphosphorine cytostatics: Past-present-future. Seventh Cain Memorial
Award Lecture. Cancer Research 1989;49: pp. 1-7.

181


http://www.isdscotland.org/isd/info3.jsp?p_applic=CCC&p_service=Content.show&pContentID=338
http://www.isdscotland.org/isd/info3.jsp?p_applic=CCC&p_service=Content.show&pContentID=338
http://ctep.cancer.gov/reporting/ctctutorial.html
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_v40
http://www.meddramsso.com/
http://ctep.cancer.gov/
http://www.meddrahelp.com/MedDRA_12_0.pdf
http://publictechnology.net/print.php?sid=19286
http://apps.who.int/medicinedocs/en/d/Jh2992e/2.html

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88

90.

91

92.

93.

Cancer Research UK. Cancer statistics — Breast Cancer (2009). [Online]. Available
from:
http://publications.cancerresearchuk.org/WebRoot/crukstoredb/CRUK PDFs/CSBRE
A09.pdf [Accessed 25 August 2009].

The Globocan 2002 Database. Cancer incidence, mortality and prevelance worldwide
2002 estimates. [Online]. Available from: http:/www-
dep.iarc.fr/globocan/database.htm [Accessed 07 September 2009].

Stanley A. Breast Cancer — an overview of the disease. Hosp Pharm 2004;11: pp. 409-
413.

Xiaglin L, Osbourne C, Goodwin JS. Population-based assessment of hospitalization
for toxicity from chemotherapy in older women with breast cancer. J Clin Oncol
2002;20: pp. 4636-4642.

Lau PM, Stewart K, Dooley M. The ten most common adverse drug reactions (ADRS)
in oncology patients: do they matter to you? Supp Care Cancer 2004;12(9): pp. 626-
633.

Graham BJM. The cost of cancer care in Scotland 2002. Edinburgh: Information and
Statistics Division Cancer Information Group, September 2002.

Poole CJ, Earl HM, Hillier L, Dunn JA, Bathers S, Grieve RJ et al. Epirubicin and
cyclophosphamide, methotrexate and fluorouracil as adjuvant therapy for early breast
cancer. NEJM 2006;355(18): pp. 1851-1862.

Okamura M, Yamawaki S, Akechi T, Taniguchi K, Uchitomi Y. Psychiatric disorders
following first breast cancer recurrence: prevalence, associated factors and
relationship to QOL. Jpn J Clin Oncol 2005;35(6): pp. 302-309.

Hartvig P,Aulin J, Hugerth M, Wallenberg S, Wagenius G. Fatigue in cancer patients
treated with cytotoxic drugs. J Oncol Pharm Practice 2006; 12(3):155-164.

Sari AB, Sheldon TA, Cracknell A, Turnbull A. Sensitivity of routine system for
reporting patient safety incidents in an NHS hospital: retrospective patient case note
review. BMJ 2007;334: pp. 79-81.

Brown C, Hofer T, Johal A, Thomson R, Franklin BD, Lilford RJ. An epistemology of
patient safety research for study design and interpretation. Part 3. End points and
measurement. Qual Saf Health Care 2008;17:170-177.

. Carey PJ. Drug-induced myelosuppression. Drug Safety 2003;26(10): pp. 691-706.
89.

Bohlius J, Schmidlin K, Brillant C, Schwarzer G, Trelle S, Seidenfeld J, et al.
Erythropoietin or Darbepoetin for patients with cancer - meta-analysis based on
individual patient data. Cochrane Database of Systematic Reviews [Online] 2009,
Issue 3. Available from: http://www.nelm.nhs.uk/en/NeLM-Area/Evidence/Disease-
Focused-Reviews/Erythropoietin-or-Darbepoetin-for-patients-with-cancer---meta-
analysis-based-on-individual-patient-data/?query=erythropoietin&rank=3 [Accessed
06 August 2009].

Rizzo DJ, Somerfield MR, Hagerty KL, Siedenfield J, Bohlius J, Bennet CL, et al.
American Society of Clinical Oncology/American Society of Haematology 2007
Clinical Practice Guideline Update on the use of Epoetin and darbepoetin. J Clin
Oncol 2007;25(34): pp. 1-17.

. Steensma DP. Erythropoesis stimulating agents — may not be safe in people with

cancer. BMJ 2007;334: pp. 648-649.

Ward S, Simpson E, Davis S, Hind D, Rees A, Wilkinson A. Taxanes for the adjuvant
treatment of early breast cancer: systematic review and economic evaluation. Health
Technol Assess 2007;11(40): pp. 1-144.

Tubiana-Hulin M. How to maximise the efficacy of taxanes in breast cancer. Cancer
Treatment Reviews 2005;31(Suppl 4): pp. S3-S9.

182


http://publications.cancerresearchuk.org/WebRoot/crukstoredb/CRUK_PDFs/CSBREA09.pdf
http://publications.cancerresearchuk.org/WebRoot/crukstoredb/CRUK_PDFs/CSBREA09.pdf
http://www-dep.iarc.fr/globocan/database.htm
http://www-dep.iarc.fr/globocan/database.htm
http://www.nelm.nhs.uk/en/NeLM-Area/Evidence/Disease-Focused-Reviews/Erythropoietin-or-Darbepoetin-for-patients-with-cancer---meta-analysis-based-on-individual-patient-data/?query=erythropoietin&rank=3
http://www.nelm.nhs.uk/en/NeLM-Area/Evidence/Disease-Focused-Reviews/Erythropoietin-or-Darbepoetin-for-patients-with-cancer---meta-analysis-based-on-individual-patient-data/?query=erythropoietin&rank=3
http://www.nelm.nhs.uk/en/NeLM-Area/Evidence/Disease-Focused-Reviews/Erythropoietin-or-Darbepoetin-for-patients-with-cancer---meta-analysis-based-on-individual-patient-data/?query=erythropoietin&rank=3

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

I11.

Campone M, Fumoleau P, Bourbouloux E, Kerbrat P, Roche H. Taxanes in adjuvant
breast cancer setting: which standard in Europe? Critical Reviews in
Oncology/Haematology 2005;55: pp. 167-175.

Hospira UK Ltd. Paclitaxel 6mg/ml concentrate for solution for infusion - Summary of
Product Characteristics. [Online]. Available from:
http://emc.medicines.org.uk/medicine [Accessed 25 August 2009].

Sanofi Aventis. Taxotere 20mg and 80mg concentrate and solvent for infusion —
Summary of Product Characteristics. [Online]. Available from:
http://emc.medicines.org.uk/medicine [Accessed 25 August 2009].

Roche Products Ltd. Herceptin —Summary of Product Characteristics. [Online].
Available from: http://emc.medicines.org.uk/medicine [Accessed 25 August 2009].
Hospira UK Ltd. Gemcitabine powder for solution for infusion —Summary of Product
Characteristics. [Online]. Available from: http://emc.medicines.org.uk/medicine
[Accessed 25 August 2009].

Hallquist P, Moore S. Postmarketing surveillance for oncology drugs. Clin J Oncol
Nurs 2008;12(6): pp. 877-886.

Smith CC, Bennett PM, Pearce HM, Harrison PI, Reynolds DJM, Aronson JK,
Grahame-Smith DG. Adverse drug reactions in a hospital general medical unit
meriting notification to the Committee on Safety of Medicines. Br J Clin Pharmac
1996;42: pp. 423-429.

Rawlins MD. Pharmacovigilance: paradise lost, regained or postponed? The William
Withering Lecture 1994. J R Coll Physicians Lond 1995;29: pp. 41-49.

Scharf O, Colevas AD. Adverse event reporting in publications compared with
sponsor database for cancer clinical trials. J Clin Oncol 2006;24(20): pp. 3933-3938.
Wyosowski DK, Swartz L. Adverse drug event surveillance and drug withdrawals in
the United States 1969-2002. The importance of reporting suspected reactions. Arch
Int Med 2005;165(12): pp. 1363-1369.

Eland IA, Belton KJ, Van Grootheest AC, Meiners AP, Rawlins MD, Stricker BH.
Attitudinal survey of voluntary reporting of adverse drug reactions. Br J Clin Pharmac
1999;48(4): pp. 623-627.

Vallano A, Cereza G, Pedros C, Agusti A, Danes C, Aguilera C, Arnau JM. Obstacles
and solutions for spontaneous reporting of adverse drug reactions in the hospital. Br J
Clin Pharmac 2005;60(6): pp. 653-658.

Backstrom M, Mjorndal T, Dahlqvist R, Nordkvist-Olsson T. Attitudes to reporting
adverse drug reactions in northern Sweden. Eur J Clin Pharmacol 2000;56: pp. 729-
732.

Chatterjee S, Nazmum L, Ghosh S. A survey of the knowledge, attitude and practice
of adverse drug reaction reporting by clinicians in Eastern India. Drug Safety
2006;29(7): pp. 641-642.

Belton KJ, European Pharmacovigilance Research Group. Attitude survey of adverse
drug-reaction reporting by health care professionals across European Union. Eur J
Clin Pharmacol 1997;52: pp. 423-427.

McGettigan P, Golden J, Conroy RM, Arthur N, Feely J. Reporting of adverse drug
reactions by hospital doctors and the response to intervention. Br J Clin Pharmac
1997;44(1): pp. 98-100.

Green C, Mottram DR, Rowe PH, Pirmohamed M. Attitudes and knowledge of
hospital pharmacists to adverse drug reaction reporting. Br J Clin Pharmac
2001;51(1): pp. 81-86.

Perlik F, Slanar O, Smid M, Patracek J. Attitude of Czech physicians to adverse drug
reaction reporting. Eur J Clin Pharmacol 2002;58: pp. 367-369.

183


http://emc.medicines.org.uk/medicine
http://emc.medicines.org.uk/medicine
http://emc.medicines.org.uk/medicine
http://emc.medicines.org.uk/medicine

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Belton KJ, Lewis SC, Payne S, Rawlins MD. Attitudinal survey of adverse drug
reaction reporting by medical practitioners in the United Kingdom. Br J Clin Pharmac
1995:39: pp. 223-226.

Rogers AS, Ebenezer I, Smith CR, Levine D, McBean AM, Valente C, Faich G.
Physician knowledge, attitudes and behaviour related to reporting adverse drug
events. Arch Intern Med 1988;148: pp. 1596-1600.

Ranganathan SS, Houghton JE, Davies DP, Routledge PA. The involvement of nurses
in reporting suspected adverse drug reactions: experience with the meningococcal
vaccination scheme. Br J Clin Pharmac 2003;56(6): pp. 658-663.

Bowling A. Research methods in health 2" edition. Maidenhead, England: Open
University Press; 2002.

Barbour RS, Featherstone VA. Acquiring qualitative skills for primary care research.
Review and reflections on a three-stage workshop. Part 1: using interviews to
generate data. Fam Pract 2000; 17: pp. 76-82.

Smith F. Research Methods in Pharmacy Practice. London: Pharmaceutical Press;
2002.

Samuels T, Guerreiro M, Tully M. Focus groups and in-depth interviews are useful
tools for qualitative research. Pharm Pract 2005; 15: pp. 190-194.

Dicicco-Bloom B, Crabtree BF. The qualitative research interview. Med Educ 2006;
40: pp. 314-321.

Pope C, Ziebland S, Mays N. Qualitative research in health care: Analysing
qualitative data. BMJ 2000; 320: pp. 114-116.

Boynton PM, Greenhalgh. Selecting, designing and developing your questionnaire.
BMJ 2004; 328: pp. 1312-1315.

Kendall J, Tully MP. Questionnaires must be designed carefully to gain the most
useful information from them. Pharm Pract 2005; 15: pp. 142-146.

Robson C. Real World Research 2™ Edition. Oxford, UK: Blackwell Publishing;
2002.

Williams A. How to ...Write and analyse a questionnaire. J Orthodont 2003;30: pp.
245-252.

Duncombe A. Clinical Review - ABC of clinical haematology: bone marrow and stem
cell transplantation. BMJ 1997;314: p. 1179.

LeBlanc DC. Statistics — Concepts and Applications for Science. Chapter 12: Tests for
comparing two or more sample populations in [Online]. Mississauga, Canada: Jones
and Bartlett Publishing International; 2009. Available from:
http://books.google.co.uk/books?id=gtaw VU0oZFMC&pg=PA277&Ipg=PA277&dq=
type+1+error+%2B-+multiple+chi-square+calculations&source=bl&ots=K3-
ByODbD2&sig=Y2PCJiGp7Ai5SUB7uylLhjhyxbO8&hl=en&ei=POhySpibI8POjAely
uinBg&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
[Accessed 31 July 2009].

Garson DG. Logistic Regression — Stats notes from North Carolina State University.
[Online]. North Carolina, USA: University of North Carolina; 2009. Available from:
http://faculty.chass.ncsu.edu/garson/PA765/logistic.htm [Accessed 31 July 2009].

The National Extravasation Information Service. Green Card Reporting Scheme.
[Online]. Available from: http://www.extravasation.org.uk/Greenmenu.htm [Accessed
05 September 2009].

Wikipedia — the Free Encyclopedia. Chemotherapy-induced acral erythema. [Online].
Available from: http://en.wikipedia.org/wiki/Chemotherapy-induced acral erythema
[Accessed 05 September 2009].

184


http://books.google.co.uk/books?id=gtawVU0oZFMC&pg=PA277&lpg=PA277&dq=type+1+error+%2B+multiple+chi-square+calculations&source=bl&ots=K3-ByODbD2&sig=Y2PCJiGp7Ai5UB7uylLhjhyxbO8&hl=en&ei=POhySpjbI8POjAeJyuinBg&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
http://books.google.co.uk/books?id=gtawVU0oZFMC&pg=PA277&lpg=PA277&dq=type+1+error+%2B+multiple+chi-square+calculations&source=bl&ots=K3-ByODbD2&sig=Y2PCJiGp7Ai5UB7uylLhjhyxbO8&hl=en&ei=POhySpjbI8POjAeJyuinBg&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
http://books.google.co.uk/books?id=gtawVU0oZFMC&pg=PA277&lpg=PA277&dq=type+1+error+%2B+multiple+chi-square+calculations&source=bl&ots=K3-ByODbD2&sig=Y2PCJiGp7Ai5UB7uylLhjhyxbO8&hl=en&ei=POhySpjbI8POjAeJyuinBg&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
http://books.google.co.uk/books?id=gtawVU0oZFMC&pg=PA277&lpg=PA277&dq=type+1+error+%2B+multiple+chi-square+calculations&source=bl&ots=K3-ByODbD2&sig=Y2PCJiGp7Ai5UB7uylLhjhyxbO8&hl=en&ei=POhySpjbI8POjAeJyuinBg&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
http://faculty.chass.ncsu.edu/garson/PA765/logistic.htm
http://www.extravasation.org.uk/Greenmenu.htm
http://en.wikipedia.org/wiki/Chemotherapy-induced_acral_erythema

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Pirmohamed M, James S, Meakin S, Green C, Scott AK, Walley TJ et al. Adverse
drug reactions as cause of admission to hospital: prospective analysis of 18 820
patients. BMJ 2004;329: pp. 15-19.

Walsh L. Incidental events in spontaneous reports — a proposal for filtering noise. Br
J Clin Pharmacol 2005;61(1): pp. 118-119.

Classen DC, Pestotnik SL, Evans RS, Burke JP. Computerised surveillance of adverse
drug events in hospital patients. Qual Saf Health Care 2005;14: pp. 221-226.

Hauben M, Reich L, Chung S. Postmarketing surveillance of potentially fatal
reactions to oncology drugs: potential utility of two signal-detection algorithms. Eur J
Clin Pharmacol 2004;60: pp. 747-750.

Muir R. Patient confidentiality in Scotland: an overview. Information and Statistics
Division, NHS Scotland: Edinburgh; 21 June 2004. [Online]. Available from:
http://www.law.ed.ac.uk/ahrc/files/38 muirpatientconfidentialitypaperjul05.pdf
[Accessed 25 June 2007].

Fromme EK, Eilers KM, Mori M, Hsieh Y, Beer TM. How accurate is clinician
reporting of chemotherapy adverse effects? A comparison with patient-reported
symptoms from qualiy-of-life questionnaire C30. J Clin Oncol 2004;22(17): pp. 3485-
3490.

Sprangers MA, Aaronson NK. The role of health care providers and significant others
in evaluating quality of life of patients with chronic disease: a review. J Clin
Epidemiol 1992;45: pp. 743-760.

Litwin MS, Lubeck DP, Henning JM, Carroll PR. Differences in urologist and patient
assessments of health related quality of life in men with prostate cancer: results of the
CaPSURE database. J Urol 1998;159: pp. 1988-1992.

Grossman SA, Sheidler VR, Swedeen K, Mucenski J, Piantadosi S. Correlation of
patient and caregiver ratings of cancer pain. J Pain Symptom Manage 1991:6(2): pp.
53-57.

Vogelzang NJ, Breitbart W, Cella D, Curt GA, Groopman JE, Horning SJ et al.
Patient, caregiver and oncologist perceptions of cancer-related fatigue: results of a
tripart assessment survey — the Fatigue Coalition. Semin Hematol 1997; 34(3 Suppl
2): pp- 4-12.

Basch E, Artz D, Dulko D, Scher K, Sabbatini P, Hensley M et al. Patient online self-
reporting of toxicity symptoms during chemotherapy. J Clin Oncol 2005;23(15): pp.
3552-3561.

Hagyard A, Keenan C. Nominal group technique — a brief guide. Pedagogic Research
Methods Workshop. [Online]. Available from:
http://www.learnhigher.ac.uk/index2.php?option=com_docman&task=doc_view&gid
=737&Itemid=244 [ Accessed 30 August 2009].

De Lemos, ML. Acute reactions to chemotherapy agents. J Oncol Pharm Pract 2006;
12: pp. 127-129.

Prostate Cancer Treatment Guide. Tumour flare in prostate cancer hormone therapy.
[Online]. Available from: http://www.prostate-cancer.com/prostate-cancer-
glossary/Tumor-Flare.html [Accessed 25 September 2009].

Cancer Research UK. Tumour flare. [Online]. Available from:
http://www.cancerhelp.org.uk/help/default.asp?page=2355 [Accessed 25 September
2009].

MacMillan Cancer Suport. Tamoxifen. [Online]. Available from:
http://www.macmillan.org.uk/Treatments/Hormonaltherapies/Individualhormonalther
apies/Tamoxifen [Accessed 25 September 2009].

185


http://www.law.ed.ac.uk/ahrc/files/38_muirpatientconfidentialitypaperjul05.pdf
http://www.learnhigher.ac.uk/index2.php?option=com_docman&task=doc_view&gid=737&Itemid=244
http://www.learnhigher.ac.uk/index2.php?option=com_docman&task=doc_view&gid=737&Itemid=244
http://www.prostate-cancer.com/prostate-cancer-glossary/Tumor-Flare.html
http://www.prostate-cancer.com/prostate-cancer-glossary/Tumor-Flare.html
http://www.cancerhelp.org.uk/help/default.asp?page=2355
http://www.macmillan.org.uk/Treatments/Hormonaltherapies/Individualhormonaltherapies/Tamoxifen
http://www.macmillan.org.uk/Treatments/Hormonaltherapies/Individualhormonaltherapies/Tamoxifen

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

Roila F, Cortesi E. Quality of life as a primary end point in oncology. Annals of Oncol
2001;12(Suppl. 3): pp. S3-S6.

Zhang XT, Li L, Wang S, Wang M, Song W. Improvements in quality of life and
disease-related symptoms in patients with advanced non-small cell lung cancer
treated with gefitinib. CMJ 2005;118(19): pp. 1661-1664.

Cluff LE. Adverse drug reactions: the need for detection and control. American
Journal Epidemiol 1971; 94(5): pp. 405-406.

Stanley A. Management of symptoms associated with cancer treatment. Pharm J 1992;
249: pp. 50-53.

Nicolson M, Warrington PS. Cancer Chemotherapy. Pharm J 1992;June 20: pp. 804-
806.

ICH Topic E 2 A: Clinical safety data management definitions and standards for
expedited reporting. London: The European Agency for the Evaluation of Medicinal
Products; Nov 1994.

Ring AE, Ellis PA. Taxanes in the treatment of early breast cancer. Cancer Treatment
Reviews 2005; 31: pp. 618-627.

Klein DF, O’Brien CP. Improving detection of adverse effects of marketed drugs.
JAMA 2007;298(3): pp. 333-334.

Hauben M, Bate A. Decision support methods for the detection of adverse events in
post-marketing data. Drug Discovery Today 2009;14(7/8): pp. 343-357.

Harmark L, Van Grootheest AC. Pharmacovigilance: methods, recent developments
and future perspectives. Eur J Clin Pharmacil 2008;64: pp. 743-752.

Wagner LI, Lacouture ME. Dermatological toxicities associated with EGFR
inhibitors: the clinical psychologist’s perspective. Impact on health-related quality of
life and implications for clinical management of psychological sequelae. Oncology
2007;21(11 Suppl 5): pp. 34-36.

Brewster D. Improving the quality of cancer registration data. J R Soc Med 1995;88:
pp. 268-271.

Waller P, Heeley E, Moseley J. Impact analysis of signals detected from spontaneous
adverse drug reaction reporting data. Drug Safety 2005;28(10): pp. 843-850.
Mulders M, Vingerhoets A, Breed W. The impact of cancer and chemotherapy:
perceptual similarities and differences between cancer patients, nurses and
physicians. Eur J Onc Nursing 2008;12: pp. 97-102.

Bongard V, Menard-Tache S, Bagheri K, Lapeyre-Mestre M, Monstastruc JL.
Perception of the risk of adverse drug reactions: differences between health
professionals and non health professionals. Br J Clin Pharmacol 2002;54: pp. 433-
436.

Weingart SN, Price J, Duncombe D, Connor M, Sommer K, Conley KA et al. Patient
reported safety and quality of care in outpatient oncology. J Quality Patient Safety
2007;33(2): pp. 83-94.

186



