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Drug safety

Anecdotes that provide definitive evidence

Jeffrey K Aronson, Manfred Hauben

When a criminal is caught in the act, other evidence is unnecessary. Should the same be true for

adverse drug reactions?

Many adverse drug reactions are first reported
anecdotally. Anecdotal reports, by which we mean
either individual cases or small case series, are
generally regarded as providing poor quality evidence.
They therefore usually require formal verification
through robust epidemiological studies or clinical
trials, although a minority are actually verified.’
However, we propose that some adverse drug reactions
are so convincing, even without traditional chronologi-
cal causal criteria such as challenge tests, that a well
documented anecdotal report can provide convincing
evidence of a causal association and further verifica-
tion is not needed. Such reactions could serve as gold
standards for use, for example, when validating
pharmacovigilance systems or assessing the quality of
systematic reviews of adverse drug reactions and the
methods used to perform them. Specificity of an
adverse drug reaction has previously been discussed as
a concept® but to our knowledge has never been fully
developed.

Definitive adverse events

We have identified four types of spontaneously
reported adverse events for which causal or contribu-
tory attribution to the drug is either irrefutable or
demonstrable with a high level of confidence (table):

e Extracellular or intracellular tissue deposition of the
drug or a metabolite

® Specific anatomical location or pattern of injury

® Physiological dysfunction or direct tissue damage
that can be proved by physicochemical testing

® Infection as a result of administration of a
potentially infective agent or because of demonstrable
contamination.

In each case the diagnosis can be established
definitively, or with a high degree of certainty, in the
individual patient. In some cases the diagnostic value
of the event can be enhanced by further investigation,
but the conclusion will always be related to the person
affected.

This analysis introduces a new perspective on
anecdotal reports of adverse drug reactions. Our crite-
ria are predicated on concepts that are not included in
traditional procedures for assessing causality, which
tend to emphasise chronological characteristics of
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reported associations, such as time courses of
challenge, dechallenge, and rechallenge.” However, no
criticism of these traditional procedures is intended.
Indeed, they may provide extremely cogent evidence
for causation—for example, for reactions that occur
immediately after the injection of a drug.

Extracellular or intracellular tissue deposition
The first group of definitive adverse events are those in
which objective physicochemical testing shows that a
pathological lesion is composed of the drug or
metabolite. The lesion has to be accessible for biopsy
or some form of in situ examination, and the event
must not have been possible in the absence of the drug.
It is important to recognise the distinction between
a lesion that is caused by the compound and one in
which the compound is an innocent bystander. For
example, calculi that are composed predominantly or
exclusively of triamterene (that is, exceeding the
solubility product in urine) qualify as definitive adverse
events, but calculi in which triamterene is a minor
component may reflect coprecipitation in the presence
of pre-existing calculus disease and would not qualify
as a definitive event.” In well documented cases in
which the calculus is composed entirely or predomi-
nantly of drug or metabolite, we can exclude
confounding and infer either that an adverse drug
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Examples of definitive anecdotal adverse drug reactions

Category Example events Drug examples Crime scene analogy
. Urinary calculi Aciclovir, amoxicillin, Culprit caught at scene
Ta Extrapgllular ephedrine/guaifenesin, indinavir,  of the crime
deposition of drug L
or metabolite methotrexate, primidone,
sulfasalazine, triamterene®
1b: Intracellular Crystal storing Aluminium containing vaccines*  Culprit caught at scene
deposition of drug histiocytosis of the crime
or metabolite
2: Specific location or  Extravasation Cancer chemotherapy drugs® Culprit seen committing
pattern of injury reactions the crime

3: Physicochemical
dysfunction or
tissue damage

Photosensitivity

Carbamazepine, dapsone,
fenofibrate, flutamide,
non-steroidal anti-inflammatory
drugs®

Culprit incriminated by
recreating the crime
scene

4: Infection related

Sepsis

BCG and mumps vaccine’ ® Culprit's DNA found at

scene of crime
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reaction has occurred or at least that the drug had a
major contributory role.

Specific anatomical location or pattern of injury

In the second category the location or pattern of injury
is sufficiently specific to attribute the effect to the drug
without the need for implicit judgment or formal
investigation. The mechanism of injury can be related
to physicochemical or pharmacological properties of
the drug. Examples include extravasation reactions to
cytostatic drugs and oral ulceration due to topical
aspirin.

In some cases experimental evidence supports a
multifactorial mechanism. For example, Nicolau’s syn-
drome, a rare, necrotic, livedoid dermatitis reported
with intramuscular injection of various drugs,”"" is due
to structural or functional vascular occlusion arising
from inadvertent intra-arterial or paravascular injec-
tion, but the relative contributions of needle injury,
volume effect, and physicochemical characteristics of
the drug (such as fat emulsion or microcrystal deposi-
tion) have not been conclusively determined. Similarly,
reports of injection site reactions with intramuscular
and subcutaneous injections of drugs that are
contained in bottles or cartridges with latex plungers
and diaphragms may reflect latex allergy rather than a
reaction to the drug.” In these cases the event could be
classified as a definitive adverse reaction to the whole
formulation rather than to the drug itself.

Demonstrable physiological dysfunction or tissue
damage

The third group includes adverse events that involve
physiological dysfunction or tissue damage for which
documentation by physicochemical testing is ethically
and scientifically feasible. Some of the confirmatory
test procedures may be operator or situation
dependent. However, when properly done and
interpreted, the tests can be confidently used to inform
decision making in pharmacovigilance. An example is
photopatch testing for photoallergy. False negative
results are problematic, and positive results could
theoretically reflect a local irritant effect of the drug
interacting additively with a subclinical effect of the
ultraviolet light source. Nevertheless, when drug versus
vehicle and irradiated versus non-irradiated controls
are properly used these tests have been reported as
diagnostic in individual cases.

Infection
Adverse drug reactions related to infections can be due
to contamination of the treatment or to a product that

consists of live microbes. The infecting organism has to
be proved to be the same as the organism contained in
the product or contaminating the batch of product.

These four types of definitive adverse event are not
mutually exclusive. For example, injection site reac-
tions to vaccines that contain aluminium" have
characteristics that are consistent with more than one
category, since they can show obvious anatomical con-
tiguity (type 2) and electron microprobe analysis has
shown features of aluminium crystal-storing histio-
cytosis (type 1). Fixed drug eruptions add an additional
element of physical specificity that can further
strengthen associations demonstrated with traditional
provocative rechallenge.

Discussion

‘We have proposed a framework of types of associations
between drugs and events that can be considered to be
definitive adverse effects. We are not proposing a new
classification of adverse drug reactions; we have merely
described categories of reaction that can be regarded
as definitive when described anecdotally. Our list is
probably not exhaustive. In addition, although we have
identified adverse effects that would not need
confirmation in formal studies, studies with independ-
ent data sets would still be necessary to quantify the
risk.

This framework can be conveniently expressed
using a crime scene metaphor (table). Type 1 events
involve catching the suspect “red handed” at the scene
of the crime (although sometimes the suspect may be
an innocent bystander). With type 2 events the suspect
is actually seen to have committed the crime. With type
3 events the association is substantiated by recreating
the crime scene and showing that only the suspect
could have committed the crime. With type 4 events
the suspect’s (DNA) fingerprints are all over the scene.
In each case the proof is definitive. Other crime
scenarios could suggest other categories of definitive
adverse reactions that we have not described.

In all cases additional evidence—for example, a
convincing time course—could be adduced to boost
the strength of an association. Positive rechallenge can
also contribute, in which case blinding and the use of
placebo can further increase the evidentiary value of a
single case. For example, the value of a positive rechal-
lenge result is enhanced when the patient is unaware of
the readministration”” or when placebo controlled
rechallenge is used." The traditional methods of iden-
tification are thus independent but complementary.

Implications

The tenets of evidence based medicine include a hier-
archy of evidence with systematic reviews of ran-
domised clinical trials at the top and anecdotes near
the bottom. Our observations show that anecdotes can,
under the right circumstances, be of high quality and
can serve as powerful evidence. In some cases other
types of evidence may be more useful than a
randomised controlled trial.” And combining ran-
domised trials with observational studies,”® or with
observational studies and case series,"” can sometimes
yield information that is not available from ran-
domised trials alone.
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Summary points

Anecdotal reports of adverse drug reactions are
generally regarded as providing poor evidence

Some anecdotal reports can be considered to
describe definitive adverse reactions that do not
need formal verification

Four categories of such adverse reactions are
defined

These definitive adverse effects, which do not
depend on time course, have important
implications for pharmacovigilance

Pharmacovigilance involves looking at single
reports and heterogeneous case series of a wide variety
of events and assessing the likelihood of there being
adverse reactions. Definitive adverse reactions, such as
we have described, could contribute to methods for
testing the sensitivity of pharmacovigilance systems
and tools by serving as “positive controls” They could
also be used to assess the quality of systematic reviews
of adverse drug reactions and the methods used to
perform them, by determining whether particular
methods yield results that are consonant with this type
of evidence. This is in the spirit of others who have dis-
cussed the tendency to undervalue observations from
case reports."
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Why not “acidically”?

I remember this from one of my exams. I had prepared
very well and consulted various textbooks. I had
developed in my own thoughts pretty strong concepts
on various topics, which I believed would astonish my
examiners and show how sound my grip was on the
subject.

The big day arrived, and I went for my viva smiling
to myself, imagining the examiners being dazzled by
my answers. Two very feared examiners sat in front of
me and fired the first question, to which I knew the
answer very well.

I took a pause and uttered just the word, “Basically,”
to begin my reply, intending to show how much
in-depth analysis this answer was coming from.

But to my total fright, I was stopped right there on
my very first word: “Why not ‘acidically’> Why do you

have to use this nonsense word every time you answer
a question? Who told all of you to say that word?”

All my confidence and train of thoughts were
completely shattered. It seemed that, for some
unknown reason, many of us had used “Basically” as
an opening word to our replies, which left a deep
mark on many of us, as well as on the examiners,

I am sure.

Somehow I coped with this stumble and passed the
exam as well, but I learnt not to be a philosopher at the
time of final exams. Don’t try anything to irritate the
examiner.

Imran Zakria senior house officer, Dewsbury District
Hospital, Dewsbury (izakria@hotmail.com)
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