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Abstract

Therapeutic ineffectiveness is a frequent drug-rel ated problem that can occur

inavariety of different situations and be caused by different mechanisms. Exam-
ples are inappropriate use, interactions or metabolic abnormalities. Observations
in patients of unexpected i neffectiveness can provide important information with
regard to such situations. Therefore, ineffectiveness—especia ly when unexpected or
unexplained —is a potentially important reportable event in pharmacovigilance.
Theterms regarding i neffectivenessin the WHO Adverse Reaction Terminology
(WHOART) have been recently revised in order to enable optimal coding of such

case reports.

Obviously there are limitations to the therapeu-
tic power of medical drugs. For many diseases there
isstill no cure available and many people die when
thefailure of oneor morevital function can nolonger
be redressed by therapeutic measures. An adverse
reaction is defined as ‘aresponse to a drug that is
noxious and unintended and occurs at doses nor-
mally used in man’.[1 Although from the pharma-
cological point of view perhaps not a true adverse
effect, therapeutic failure may well be noxiousand
unintended, and is probably one of the most frequent
drug-related problems. In a study of drug-related
hospital admissions (internal medicine and inten-
sive care) drug-related problems accounted for
16% of admissions, of which more than half (55%)
referred to therapeutic failure.[?

The early detection of unforeseen adverse drug
reactions and interactionsis the major objective of

pharmacovigilance. In a recent guideline for the
running of a pharmacovigilance centre produced by
the World Health Organization, the ‘estimation of
quantitative aspects of risks and benefits of drugs’
is specifically mentioned as one of the goals.l¥

In this paper we review the phenomenon of in-
sufficient therapeutic effect in the context of phar-
macovigilance.

1. Efficacy and Effectiveness

The controlled clinical trial is the method of
choice to demonstrate — qualitatively and quantita-
tively —the efficacy of amedicine. In adiscussion
on what society wants from medicines, a distinc-
tion was drawn between the way in which amedi-
cine works under clinical trial conditions and how
it may work in everyday use.[*l The ‘efficacy’ of a
medicine concerns the level of improvement and
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Table |. Reasons for reporting ineffectiveness in pharmacovigilance

Pharmaceutical defects
counterfeit drug
generic or magistral drug with low bioavailability
mishandling of drug (storage, transportation)
Interactions (inhibition of reported drug)
decreased absorption
enzyme induction
stopping of enzyme inhibiting drug
Inappropriate use (hon-compliance)
wrong dose
wrong duration
wrong indication
Resistance
infectious diseases
disease transmitting vector
tumour cells
ineffective batch (for vaccines)
genetic alteration (for vaccines)
pharmacogenetic resistance (e.g. rapid metabolism, coumarin
resistance)
Tolerance and tachyphylaxis (e.g. enzyme induction, opioid
tolerance)
Early effectiveness monitoring (e.g. disappointing response rate
in patients after marketing)
Long term effectiveness monitoring (e.g. waning of effect during
prolonged use)

the proportion of respondersin awell-defined and
selected population, whereas ‘ effectiveness’ refers
to the performance of thedrug in a‘real-life’ popu-
lation. Using these terms defined in thisway, an effi-
cacious drug can for several reasons be ineffective
in agiven patient.

2. Ineffectiveness

Theanecdotal reporting of ineffectivenessisun-
likely toinfluencethe body of knowledge produced
by theclinical trialswith thedrug. Whenineffective-
nessisalikely natural occurrencein the context of
the disease treated, the type of medicine used, or
the clinical status of the patient, its reporting to a
pharmacovigilance centre may make little sense
and may be awaste of time. However, the unexpec-
ted occurrence of the absence, decrease or change
of effect may beindicative of avariety of interest-
ing and important underlying problems or pro-
cesses, relevant to pharmacovigilance (table1).
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2.1 Pharmaceutical Defects

Unexpected ineffectiveness may be secondary
to poor pharmaceutical quality of the drug, e.g. in
the case of magistral production (i.e. in adispensing
pharmacy), a generic product with low bioavaila-
bility or a counterfeit drug. The possibility of the
latter is nowadays a reality and occursin al parts
of the world.[9 Also inappropriate handling of a
drug, e.g. during storage or transportation, may ex-
plain unexpected therapeutic failure.

2.2 Interactions

Likewise, the unexpected decrease or absence of
atherapeutic effect may beindicative of an interac-
tion with another medicine, occupational chemical,
food or *social drug’. In thisway both enzyme in-
duction or enzyme inhibition (leading to increased
breakdown of the drug in question after discontin-
uation of the interacting drug) may be discovered.
In addition, several drugs impair the absorption of
other drugs. Also the use of acohol, smoking or
dietary habits may change the absorption or effect
of medical drugs.

2.3 Inappropriate Use

A common cause of therapeutic ineffectivenessis
theinappropriateuseof adrug, e.g.  non-compliance’
with the instructions for use. A wrong indication,
use for too short atime, use of too low a dose, or
unrealistic expectations may all explain for the ab-
sence of the expected effect.

2.4 Resistance

Resistance against the action of a drug can be
pre-existing or acquired and be partial or total.
There are many drugsthat areless effectivein peo-
ple who are genetically determined ‘fast metabo-
lisers . Sometimes the unexpected absence of effect
of an otherwise strong acting drug can be explained
by arare genetic abnormality (e.g. familial couma-
rin resistance).

I neffectiveness may be caused by the devel op-
ment of resistance of a micro-organism or tumour to
the actions of the drug. Also, resistance of disease
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spreading vectors (e.g. mosquito) against repel-
lents may occur. The detection of the development
of resistance of malaria, retrovirus, bacterial strains
or carcinoma of the prostate are major concerns of
pharmacovigilance. | nefficacy of vaccines may take
different forms, e.g. insufficient immunogenicity
(ineffective batch), antigenic ateration of the micro-
organism (virus) or programmatic error (storage,
dose, administration), and needs specid attention to
be detected and evaluated.

2.5 Tolerance and Tachyphylaxis

For several drugsit is known that, due to adap-
tive processesin the body of therecipient, their effect
decreases over time (several days to weeks). This
is known as tolerance. Tolerance may be pharmaco-
kinetic (e.g. enzymeinduction), pharmacodynamic
or ‘learned’ .[%l To maintain theleve of effect, asteady
increasein dose of thesedrugsisneeded. Tolerance
isknown to particularly occur with drugs of addic-
tion (notably opioids), and cessation of the drug
may be followed by a withdrawal reaction. In the
literature the words resistance and tolerance are
sometimes used as synonyms, and it may not always
be easy to differentiate between them. Enzymein-
duction by alcohol use, for example, may explain
relative resistance to thiopental anaesthesia.

Tachyphylaxis refers to the situation where the
repeated administration of adrug for ashort period
of timeisfollowed by atemporary insensitivity of

therecipient to its effect. It may have different un-
derlying mechanisms.

In addition, there are other possible situations
where the reporting of ineffectiveness may be im-
portant.

2.6 Early Effectiveness Evaluation

New drugs are studied in selected patients and
under controlled conditions. Sometimes, follow-
ing launch, a drug is found to be effective in a
smaller proportion of users than was predicted in
theorigina trials, or to beineffectivein certain sub-
populations. Dose finding studies may have been
insufficient or the selected trial patients may have
been comparatively easy to treat. Case reports of
ineffectiveness may be helpful in the early detec-
tion of such problems.

2.7 Long Term Effectiveness Evaluation

Clinical triadlsare, asarule, of limited duration.
Therefore, there may be some uncertainty with re-
gard to the sustainability of effect over long periods
of time. Spontaneous reporting may detect a pos-
sible decrease in effectiveness after the prolonged
use of adrug.

3. Reporting Ineffectiveness

A therapeutic response may be weak or absent,
have a delayed onset, be of short duration or may
decrease or disappear after aperiod of satisfactory

Table Il. WHO Adverse Reaction Terminology (WHOART) terms regarding ineffectiveness (1998 version)!]

System organ class High level term

Preferred term Included term

Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Reproductive disorders, female

Reproductive disorders, female

Therapeutic response decreased
Therapeutic response decreased
Therapeutic response decreased
Therapeutic response decreased
Therapeutic response decreased

Therapeutic response decreased

Pregnancy unintended

Pregnancy unintended

Therapeutic response decreased
Therapeutic response decreased
Therapeutic response decreased
Tolerance increased

Therapeutic response decreased
Tolerance

Tolerance increased

Tolerance

Pregnancy unintended

Pregnancy unintended

Bacterial resistance
Efficacy, lack of
Light anaesthesia
Tachyphylaxis

Tolerance development
Tolerance increased

Pregnancy while
receiving oral
contraceptives

Pregnancy with lUD

IUD = intrauterine device.
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Table Ill. Revised WHO Adverse Reaction Terminology (WHOART) terminology for the coding of therapeutic ineffectiveness

System organ class

High level term

Preferred term

Included term

Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole

Body as a whole
Body as a whole
Body as a whole
Body as a whole
Body as a whole

Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective

Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective

Reproductive disorders, female Pregnancy unintended

Reproductive disorders, female Pregnancy unintended

Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective
Medicine ineffective unexpected

Resistance

Resistance

Tachyphylaxis

Therapeutic response decreased
Tolerance

Pregnancy unintended

Pregnancy unintended

Anaesthesia insufficient

Drug ineffective

Effect, lack of

Inefficacy

Ineffectiveness

Therapeutic failure
Therapeutic response delayed

Medicine ineffective
unexpected

Resistance, infectious agent
Resistance, metabolic

Pregnancy while receiving
oral contraceptives

Pregnancy with lUD

IUD = intrauterine device.

use. The notions of inefficacy, lack of effect, inef-
fectiveness, tachyphylaxis, tolerance, resistance,
therapeutic response decreased or therapeutic fail-
ure may refer to more or less different situations.
In table Il the terms referring to various forms of
ineffectiveness are listed as they are used in the
1998 version of WHO Adverse Reaction Terminol-
ogy (WHOART),!] the adverse event terminol ogy
used by the Uppsala Monitoring Centre (UMC) in
the World Health Organization’sprogrammefor in-
ternational drug monitoring. Pregnancy that occurs
despite contraceptive treatment is a distinct form
of ineffectivenessfor which special preferredterms
have been included (table Il and II1). In addition,
there are a number of preferred terms referring to
the aggravation of apre-existing disease, e.g. depres-
sion, diabetesmellitusor epilepsy (e.g. ‘ depression
aggravated’), that also may indicate a therapeutic
failure. These latter terms are not reviewed in this
paper. Such reports sometimesrefer to thesituation
where a second drug has interfered with the origi-
nal treatment of the disease, i.e. to drug-drug inter-
actions. In the case of an interaction, the suspected
drugsshould be coded assuch, i.e. asl (interaction)
instead of S (suspected) or O (other), accordingtothe
instructions provided by the UMC.[8]
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In order to ease the coding of the various situa-
tions that may occur, we have revised this part of
WHOART, asshown in tablelll. In addition, we
recommend that National Pharmacovigilance Cen-
tres add a clear ‘free text’ description of what has
happened to the patient.

4. Implications

As a method, spontaneous reporting is of little
use in the study of the efficacy of medical drugs.
Anecdotal reports of ineffectivenessare unlikely to
ater the body of evidence produced by clinical tri-
als. Observationsin patients regarding unexpected
ineffectiveness, on the other hand, may be of great
importance in pharmacovigilance, particularly in
situations when (at first sight) the mechanism is
obscure. |neffectiveness may be an early warning
of avariety situations, shownintablel, which may
lead to decreased therapeutic usefulness of adrug.
A good understanding of these situationsis needed
to ensure effectiveness of and adherence to treat-
ment. Whether it isatrue adverse effect or not, unex-
pected therapeutic ineffectiveness is an important
event to be reported in pharmacovigilance.
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