ORIGINAL RESEARCH ARTICLE

Drug Safety 2009; 32 (5): 429-440
0114-5916/09/0005-0429/$49.95/0

ª 2009 Adis Data Information BV. All rights reserved.

Avoidability of Adverse Drug Reactions
Spontaneously Reported to a French
Regional Drug Monitoring Centre
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Abstract

Background: Adverse drug reactions (ADRs) are now recognized as a major
category of iatrogenic illness in terms of morbidity and mortality.
Objective: To describe the type and frequency of avoidable ADRs spontaneously reported to a regional drug monitoring centre following inappropriate prescribing, as a basis for preventive actions.
Methods: A prospective, observational study of ADRs reported to the
Regional Drug Monitoring Centre of Tours, France, between 26 November
2002 and 28 November 2003. The outcome measure was ADRs secondary to
inappropriate prescribing that were defined as entirely or partly avoidable,
i.e. at least one of the recommendations in various sections of the summary of
product characteristics (SPC; indication, route of administration, dose,
duration of treatment, dose adaptation, precautions for use, monitoring of
treatment, absolute contraindications and contraindicated interactions) had
not been respected. The link between the lack of conformity of the drug
prescription with the SPC and occurrence of the ADR was evaluated by a
working group using two criteria: (i) is nonconformity of the prescription of
this drug a known and validated risk factor for this ADR?; and (ii) are there
other aetiologies or other risk factors for this ADR?
Results: Three hundred and sixty ADRs in 294 adults and 66 children were analysed. The prescription was considered inappropriate for 213 of the 659 (32%)
drugs implicated in ADRs, corresponding to 161 patients (45%). The ADR was
adjudged entirely avoidable for 32 (9%) patients, partly avoidable for 28 (8%)
patients and unavoidable for 300 (83%) patients. Not taking into account a history of allergy or altered renal function and not respecting the recommended
dose were the most frequent causes of entirely avoidable ADRs. Allopurinol and
lamotrigine were the drugs most frequently involved in serious avoidable ADRs.
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Conclusions: Preventive actions should focus on more systematic allergy
checks when prescribing drugs and on dose adaptation in cases of altered
renal function.

Background
Adverse drug reactions (ADRs) are one of the
most important categories of iatrogenic illness in
terms of morbidity and mortality. In France, between 32% and 80% of ADRs may be considered
avoidable, depending on the site and criteria used
to define the avoidability of ADRs (including
whether the prescription was actually needed and
administration errors).[1-4] As a consequence,
reducing the number of avoidable undesirable
effects of care, and ADRs in particular, was
identified as a priority by the French national
health conference in 2004.[5]
Avoidable ADRs may result from several
levels of error during the process of drug treatment, i.e. prescribing, transcription/interpretation,
dispensing and administration errors, with the
last three of these types of errors considered distribution errors. Detailed analysis of medication
errors reveals that the most serious ADRs are
associated with prescriptions made by physicians.[6] These ADRs may be classified as avoidable if there was an alternative therapy at least as
effective as the prescribed medication but with
lower toxicity, or if the prescription did not
meet the recommendations given in the product’s
authorization for market release (i.e. ‘off label’
drug use). The first of these two issues involves
the pertinence of drug choice (appropriateness)
with respect to other possible treatments and
drugs and on the basis of the most favourable
benefit/risk ratio. This aspect can be analysed
only by detailed discussion with the prescriber.
The second situation is easier to analyse if the
prescription conditions are known and can be
compared with the summary of product characteristics (SPC). The SPC is an appendix of
the product’s authorization for market release
specifying the indications, contraindications,
modes of use (dose, route of administration,
duration of treatment, precautions for use, etc.)
and undesirable effects of the drug.
ª 2009 Adis Data Information BV. All rights reserved.

According to French law, physicians must
report ‘serious’ ADRs (those resulting in death,
requiring inpatient hospitalization or prolongation of existing hospitalization, resulting
in persistent or significant disability/incapacity
or that are life-threatening) or ‘unexpected’ ADRs
to their regional drug monitoring centre (RDMC).
The 31 RDMCs collect ADR reports on a standard form. These ADR reports are analysed by
the RDMC – using the French method for assessing imputability[7] to evaluate the relationships between ADRs and drugs – and are then
transmitted to the French health authorities.
In a previous study[8] of 182 ADRs reported to
the RDMC of Tours, drugs for which one or several of the recommendations in the SPC (drug interactions, contraindication, indication not listed
in the authorization for market release, inappropriate dose or treatment duration) had not been
respected were found to be more frequently involved in ADRs than drugs correctly prescribed
(76% vs 57%; p < 0.0001). These findings led us to
conduct a second, prospective study, based on the
nonconformity of a drug prescription with SPC
recommendations (or inappropriate prescribing)
as an indicator of the avoidability of ADRs. The
identification of such ADRs is important for the
guidance of educational programmes aiming to
decrease the number of avoidable ADRs.
The aim of this study was to identify and
describe avoidable ADRs secondary to inappropriate prescribing (nonconformity of drug
prescription with SPC recommendations).
Methods
Setting

We carried out a prospective study to define a
basis for preventive action in our region that includes a large region around Tours, France, with
a population of 1 854 000 people. All the ADRs
reported to the RDMC of Tours over a 1-year
Drug Safety 2009; 32 (5)
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period (from 26 November 2002 to 28 November
2003) were included.

sections of the SPC dealing with indications,
route of administration, dose, duration of treatment, dose adaptation, precautions, treatment
monitoring, absolute contraindications and contraindicated interactions. The drug was defined
as inappropriately prescribed if the recommendations in one or more of these sections had not
been respected.
The extent to which the ADR was avoidable –
the link between the lack of conformity of the
drug prescription with the SPC and occurrence of
the ADR – was evaluated by a working group
consisting of two pharmacologists and a clinician
(EAL, APJB, HS), using predefined criteria. We
classified an ADR as avoidable only if the nonconformity of the prescription with the SPC was
a known and validated risk factor for this ADR
(figure 1). For example, the development of a
rash in a child treated with a drug with no
approved paediatric indication was not classified
as avoidable. ADRs for which no other risk factors and no other possible aetiology could be
identified were classified as entirely avoidable and
ADRs for which another risk factor or another
possible aetiology could be identified were classified as partly avoidable.

Data Collection

ADRs for which causality was considered
certain, probable/likely or possible were included
in the study. We excluded ADRs for which too
little information was available to assess the
conformity of the prescription to the SPC, ADRs
declared more than 1 year after their occurrence
and ADRs following errors in drug administration or self-medication.
For each ADR, we compiled a file including
information about patient characteristics (age,
sex and medical history), the ADR (description,
differential diagnoses, severity, outcome), clinical
investigations and drugs taken by the patients at
the time of or just before the occurrence of the
ADR (indication, dose, dates of start and end of
treatment). In addition to the information routinely collected, information was collected to estimate the conformity of the prescription to the
recommendations of the SPC. This additional
information was collected via telephone at the
time the initial ADR report was made, followed
by a telephone call to the prescriber of the drug if
any information was missing. Information collected included the characteristics of the patient
(age, renal function, hepatic function, medical
history, including previous occurrence of similar
adverse events) and whether dose adaptation
and/or particular monitoring procedures recommended by the SPC (e.g. platelet counts, hepatic function tests, etc.) had been followed.

Was the drug involved in the ADR
prescribed in accordance1 with the SPC?
Yes

Is the nonconformity of the prescription of this drug
a known and validated risk factor for this ADR?
No

Data Analysis

For each ADR, the role of each drug taken by
the patient was classified as ‘likely’, ‘unlikely’,
‘unclear’ or ‘excluded’, using the French method
for determining imputability,[7] plus, for certain
ADRs, criteria defined by published consensus
conferences.[9-14]
Only drugs for which involvement in the ADR
was not classified as ‘excluded’ were retained for
the analysis of conformity of drug prescription
with the SPC. For these drugs, we analysed the
ª 2009 Adis Data Information BV. All rights reserved.

ADR 'unavoidable'

No

ADR 'unavoidable'

Yes
Are there other aetiologies
or other risk factors for this ADR?
Yes
No

ADR 'partly avoidable'
ADR 'entirely avoidable'

Fig. 1. Criteria used to evaluate the avoidability of each adverse
drug reaction (ADR). 1 In accordance with the sections of SPC: indication, route of administration, dose, treatment duration, dose
adaptation, precautions for use, treatment monitoring, absolute
contraindications and contraindicated interactions. SPC = summary
of product characteristics (in the Vidal Dictionary 2002.[15])
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Results
In the 1-year period studied, 440 ADRs were
reported to the RDMC of Tours. Eighty of these
ADRs were not included in the study because the
time between the ADR and submission of the
report was too long (n = 29), information required for estimating the conformity of the prescription to the SPC was lacking (n = 26), or
because they were secondary to self-medication
(n = 13), secondary to use of a drug without product authorization for market release (n = 7) or
secondary to an administration error (n = 5).
Thus, 360 ADRs, in 360 patients, were included
in the analysis.
Characteristics of the Adverse Drug
Reactions

ADRs were reported to the RDMC by a
healthcare professional from the regional university hospital in 182 cases (51%), from another
hospital in 81 cases (23%), by a doctor in private
practice in 93 cases (26%) and by someone else in
4 cases (1%). The person reporting the ADR was
a specialist in 278 cases (77%), a general practitioner in 59 cases (16%) and another healthcare
professional in 23 cases (6%).

ADRs were reported in 294 adults (82%), with
a mean age of 55.2 – 19.2 years and in 66 children.
The age distribution of the affected children was
as follows: 12 neonates (<28 days; 18%), 19 infants (1 month to 2 years; 29%) and 35 children
(>2 years; 53%). The mean age of the children
was 8.5 – 4.5 years. In total, 167 of the patients
were male (46.4%).
The most frequently reported ADRs were cutaneous (22%), haematological (10%), hepatic
(9%), digestive (7%), cardiovascular (7%), osteomuscular (5%), neurological (5%), respiratory
(4%), urogenital (4%) and endocrine (4%).
For the 358 ADRs for which information was
available, 174 (49%) were considered serious. The
outcome, which was known for 291 patients, was
cure in 265 patients (74%), sequelae in 11 patients
(3%) and death in 15 cases (4%), 13 of which were
linked to the ADR.
Analysis of the Conformity of Drug Prescription
with Summary of Product Characteristics
Recommendations

At the time of the ADR, the 360 patients were
taking a total of 1430 drugs (median of three
drugs per patient; range 1–17). The involvement

Table I. Therapeutic classes of drugs involved in adverse drug reactions and not prescribed in accordance with the summary of product
characteristics (SPC)
Therapeutic class

Total no. of drugs (n = 659)

Infectious/parasitic diseases

164

44 (27)

61

15 (25)

Cardiology/angiology

Drugs not prescribed in accordance
with the SPC (n = 213) [no. (%)]

Psychiatry

59

13 (22)

Oncology/haematology

50

19 (38)

Anti-inflammatory drugs

48

22 (46)

Neurology

38

18 (47)

Analgesics, antipyretics

34

4 (1)

Gastroenterohepatology

32

12 (38)

Rheumatology

23

16 (70)

Haemostasis

22

8 (36)

Metabolism/diabetes/nutrition

17

9 (53)

Blood products

16

9 (56)

Pneumology

15

8 (53)

Gynaecology/obstetrics

13

3 (23)

Other

38

13 (34)

ª 2009 Adis Data Information BV. All rights reserved.
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Table II. Type of inappropriate prescribing of the 213 drugs not prescribed in accordance with the summary of product characteristics (SPC)
Type of inappropriate prescribing

No. of instances of inappropriate
prescribing (%) [n = 278a]

Main reasons implicated (no.)

Indication not approved

85 (30)

Indication not listed in product’s authorization (64)
Preventive rather than curative treatment (16)
First-line rather than second-line treatment (3)
Not prescribed in association with the recommended drug (2)

Precaution for use not respected

65 (23)

Continuation of treatment after the occurrence of the ADR (12)
Recommended supplementation not given (9)
Combination of drugs that should not be given together (8)
Recommendations for administration not respected (6)
Examinations not carried out before treatment (6)

Dose not respected

42 (15)

Dose too high (23); dose too low (5)
Dose schedule not respected (13)
No loading dose given (1)

Dose not adapted

24 (9)

Dose not appropriate for renal function (22)
Dose not modified despite combination with another drug (2)

Absolute contraindication not
respected

27 (10)

History of allergy to the drug (8)
Contraindicated for reasons of age (5)
Contraindicated due to severe renal insufficiency (5)
Contraindicated due to the context (infection etc.) (4)

Treatment duration not respected

18 (7)

Duration of treatment longer than recommended (18)

Recommended monitoring not
carried out

13 (5)

No haematological monitoring (4)
No hepatic monitoring (4)
No renal monitoring (3)
No clinical monitoring (2)

Administration route not respected
a

4 (1)

Subcutaneous rather than intravenous administration (4)

Two hundred and thirteen drug treatments were not prescribed in accordance with the SPC. For 161 drugs, only one section of the SPC was
not respected, for 40 drugs two sections were not respected, for 11 drugs three sections were not respected and for 1 drug four sections
were not respected. Therefore, 278 instances of nonconformity with the SPC were detected.

ADR = adverse drug reaction.

of the drug in the ADR was excluded (not related)
for 771 drugs (54%), considered unclear for 204
drugs (14%), unlikely for 159 drugs (11%) and likely
for 296 drugs (21%). The analysis of the conformity
of drug prescription with the recommendations
of the SPC focused on these last three groups,
corresponding to 659 drug treatments.
Of these 659 drug treatments, 213 (32%), corresponding to 161 patients (45%), were not prescribed in accordance with the SPC. For 161 drugs
only one section of the SPC was not respected, for
40 drugs two sections were not respected, for 11
drugs three sections were not respected and for 1
drug four sections of the SPC were not respected.
Therefore for 213 drugs, 278 instances of nonconformity to the SPC were detected. The number
of drugs taken at the time of the ADR (median of
five) was greater in these 161 patients than in the
199 patients for whom all drugs were prescribed in
ª 2009 Adis Data Information BV. All rights reserved.

accordance with the recommendations of the SPC
(median of three drugs; Wilcoxon’s rank sum test
p < 0.001). The proportion of patients for whom at
least one drug was not prescribed in accordance
with the SPC was lower for neonates (25%) than
for infants (42%), children (49%) and adults (45%).
Therapeutic classes of drugs involved in ADRs (i.e.
not classified as excluded) and inappropriately
prescribed are presented in table I.
The most frequent types of inappropriate prescribing were ‘indications not approved’ and ‘precautions for use not being respected’ (table II).
Analysis of Avoidable ADRs

The ADR was considered entirely avoidable
in 32 cases (9% of patients), partly avoidable in
28 cases (8% of patients) and unavoidable in
300 cases (83% of patients) [figure 2]. The entirely
Drug Safety 2009; 32 (5)
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360 patients with an ADR
1430 drugs taken at time of ADR

771 drugs (54%) 'excluded' from a role in the ADR

659 drugs (46%) classified as 'likely', 'unlikely' or 'unclear' role in the ADR

446 drugs (68%) prescribed in accordance with the SPC
199 patients (55%)

147 drugs (70%) for which the
inappropriate prescription does not
account for the ADR
101 patients (28%) with unavoidable
ADR

213 drugs (32%) not prescribed in accordance with the SPC
161 patients (45%)

33 drugs (15%) for which the
inappropriate prescription accounts
entirely for the ADR
32 patients (9%) with entirely
avoidable ADR

33 drugs (15%) for which the
inappropriate prescription accounts
partly for the ADR
28 patients (8%) with partly
avoidable ADR

Fig. 2. Analysis of avoidability of adverse drug reaction (ADR). SPC = summary of product characteristics (in the Vidal Dictionary 2002[15]).

avoidable ADRs, 16 (50%) of which were serious,
involved 22 adults and 10 children. Their outcome was known in 29 cases: cure (26 cases), sequelae (2 cases: pulmonary fibrosis secondary to
continuous nitrofurantoin treatment in one case
and abnormal ossification of the skull and anamnios in a neonate exposed in utero to candesartan until 31 weeks of gestation in the other)
and death (a drug reaction with eosinophilia and
systemic symptoms [DRESS] syndrome secondary to treatment with an inappropriate dose of
allopurinol in a patient with renal insufficiency)
in one case. The partly avoidable ADRs involved
22 adults and 6 children. Their outcome was
known in 24 cases: cure (22 cases) and death
(lactic acidosis during metformin treatment in a
context of infection and renal insufficiency; severe infectious complication in a patient treated
with adalimumab) in two cases. The most frequent types of inappropriate prescribing of the
drugs responsible for an entirely avoidable ADR
were a contraindication or a precaution for use
not being respected (table III). These causes include not taking into account a history of allergy
to the specific drug (19% of entirely avoidable
ADRs) or altered renal function (16%). Allopurinol was the drug most frequently implicated
among those involved in more than one entirely
or partly avoidable ADR (table IV).
ª 2009 Adis Data Information BV. All rights reserved.

Discussion
In our study, 32% of the drugs implicated in
ADRs were inappropriately prescribed, as defined by drug use beyond the recommendations
of the SPC. This incorrect drug use was implicated in the occurrence of the ADR in 9% of
patients. Not taking into account a history of
allergy to the specific drug or altered renal function and not respecting the recommended dose
were frequently responsible for entirely avoidable
ADRs. Avoidable ADRs of iatrogenic origin
should be the subject of preventive actions. This
would involve an analysis of the circumstances
favouring the occurrence of the ADR, so as to
identify situations associated with higher risk. As
our ultimate aim was to improve the training of
doctors concerning prescription practice, we deliberately excluded drug delivery and administration conditions from our analysis. We also
included no consideration of the pertinence of the
prescription (appropriateness of choice of treatment or drug) in this analysis of medical interventions, because such analyses are based on less
objective criteria.
There is currently no consensus definition of
an ‘avoidable’ ADR and no internationally validated tool for measuring avoidability. In the principal studies carried out, in which the proportion
Drug Safety 2009; 32 (5)
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of avoidable ADRs varies between 13% and
83%,[16,17] the avoidability or preventability of
ADRs is evaluated by two methods: subjective
analysis by one or several experts of the conditions in which the ADR occurred (implicit

criteria),[18-22] or the use of predefined criteria
(explicit criteria).[23-28] These predefined criteria
often take into account the appropriateness of
the prescription, respect of conditions for use
(particularly as a function of age, weight and

Table III. Type of inappropriate prescribing of the 32 drugs involved in adverse drug reactions (ADRs) classified as entirely avoidable; serious
ADRs are shown in italics
Type of inappropriate prescribing (no.)

Drug

ADR

Reason the prescription was inappropriate

Absolute contraindication (10)

Colchicine

Medullary aplasia

Severe renal insufficiency

Candesartan cilexetil

Anamnios

Continuation of treatment until wk 31 of
pregnancy

Precautions for use (7)

Dose not respected (5)

Levonorgestrel implant

Late miscarriage

Implantation on day + 8 of the cycle

Cefotaxime

Quinke’s oedema

History of allergy to cefotaxime

Tiaprofenic acid

Anaphylactic shock

History of allergy to aspirin (acetylsalicylic
acid)

Amoxicillin

Massive urticaria

History of allergy to amoxicillin

Fluindione

Maculous rash

History of skin rash

Imatinib

Photosensitive reaction

History of photosensitivity on imatinib

Infliximab

Malaise, shivering

Clinical manifestations during previous
treatments

Ketoprofen gel

Photosensitivity

Exposure to sunlight

Oxaliplatin

Quinke’s oedema

Signs of allergy during previous treatment

Zoledronic acid

Hypocalcaemia

Non-monitoring of calcaemia despite renal
insufficiency

Immunoglobulins

Fever

Perfusion flow rate too fast

Immunoglobulins

Lumbar pain

Perfusion flow rate too fast

Escitalopram

Hyperglycaemia

No adjustment of insulin treatment

Carbamazepine

Diplopia, dizziness

Combination with dextropropoxyphene

Indinavir

Inefficacy in interaction

Combination with an enzyme inducer
(bosentan)

Pyrimethamine

Pancytopenia

Dose too high with no folinic acid
supplementation

Metoclopramide

Methaemoglobinaemia

Dose too high

Lamotrigine

Facial oedema

Initial dose too high

Salbutamol

Ventricular extrasystole

Dose too high

Pimozide

Extrapyramidal syndrome

Dose too high

Administration route not respected (4)

Ceftriaxone

Pain at the site of injection

Subcutaneous rather than intravenous
administration

Lack of dose adaptation (4)

Allopurinol

No adaptation for renal function
DRESS syndrome
No adaptation for renal function
Medullary aplasia
Stevens-Johnson syndrome No adaptation for renal function

Lamotrigine

Skin rash

High dose and combination with valproic
acid

Nitrofurantoin

Pulmonary fibrosis

Continuous treatment for 3 years

Niflumic acid

Bleeding, digestive ulcer

Prolonged treatment (10 days rather than
5 days)

Methylprednisolone

Anaphylactic shock

Injection for a wasp sting without clinical
signs

Inappropriate duration of treatment (2)

Indication not listed in SPC (1)

DRESS = drug rash with eosinophilia and systemic symptoms; SPC = summary of product characteristics.

ª 2009 Adis Data Information BV. All rights reserved.
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Table IV. Drugs involved in more than one entirely or partially avoidable adverse drug reaction (ADR; n = 60)
Drug involved in the ADR

No. of cases

Type of inappropriate prescription (no.)

Allopurinol

6

No adaptation for renal function (5)
Treatment continued after occurrence of ADR (1)

Ceftriaxone

5

Incorrect administration route (4)
Treatment continued after occurrence of ADR (1)

Lamotrigine

3

Initial dose too high (2)
Dose schedule not respected (1)

Polyvalent immunoglobulins

3

Perfusion flow rate too fast (3)

Metformin

2

Contraindication not respected (2)

Fluindione

2

History of allergy (1)
Not recommended in cases of renal insufficiency (1)

Vancomycin

2

High dose (1)
Dose not adapted for renal function (1)

Isotretinoin

2

Recommendations for administration not respected (2)

associated diseases), respect of the recommended
clinical and/or biological monitoring procedures,
history of allergy or drug intolerance, excessively
high plasma concentrations and patient compliance. Other studies have also taken into account a lack of patient information,[29] respect
of the SPC[30] and mode of administration.[31]
The first French scale, based on a critical analysis
of pharmacovigilance experiences, proposes a
scheme to evaluate the degree of avoidability of
adverse drug effects.[32] This scheme contains
three groups of items concerning the drug, the patient and the prescription. It assesses the prescription and the therapeutic approach used for a
specific patient within the context of medical knowledge as well as the risk factors presented by the
patient. This scale has been developed further,
but additional improvements are required to meet
all the criteria of validity for a measurement scale.[33]
In this study, the most frequent causes of
entirely avoidable adverse drug reactions were
failure to take into account a history of allergy to
the specific drug, and the prescription of too high
a dose. Such errors are also known as medication
errors. According to the definition accepted by
the US National Coordinating Council for
Medication Error and Prevention: ‘‘A medication error is any preventable event that may
cause or lead to inappropriate medication use or
patient harm while the medication is in the control of the healthcare professional, patient or
consumer. Such events may be related to profesª 2009 Adis Data Information BV. All rights reserved.

sional practice, healthcare products, procedures,
and systems, including prescribing, order communication, product labelling, packaging and
nomenclature, compounding, dispensing, distribution, administration, education, monitoring
and use.’’[34] Under this definition, all ADRs that
can be explained by the use of the drug without
following the recommendations of the SPC (as
defined in our study) may be considered medication errors, because they are preventable (i.e. they
would not have occurred if the prescriber had
prescribed the drug in accordance with the SPC).[34]
As claimed by Bates et al.,[21] ‘‘all unprevented
adverse events are errors’’. In other words, it
may be considered erroneous not to prevent an
adverse effect if that event could be prevented.
In French studies focusing on iatrogenic effects, the proportion of ADRs adjudged avoidable has been estimated at between 9% and
73%.[1-4,35-38] It is difficult to compare the proportion of avoidable ADRs in our study with
those in other studies because, to our knowledge,
no other study with a similar design (i.e. based on
spontaneously reported cases) has been reported,
and because only the conformity of the prescription of the drug implicated was taken into account. However, this incidence is higher than that
reported in another French study assessing the
prevalence of ADRs on a given day in a representative sample of 2132 patients hospitalized
in France.[39] On the day of the survey, 221 patients had an ADR (10.3% prevalence) and the
Drug Safety 2009; 32 (5)
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drug had not been prescribed in accordance with
the SPC in 13 of these patients (5.3%)
Entirely avoidable ADRs did not differ from
partly avoidable and unavoidable ADRs in terms
of their severity (53% vs 48% serious ADRs; 3%
vs 4% resulting in death) or the age of the patients
affected (mean of 61 vs 55 years). Due to differences in data sources and methodology, we cannot compare this finding with previous reports, in
which the incidence of avoidable ADRs was
greater in subjects aged >65 years.[40-43] This
greater incidence of avoidable ADRs in older
patients was observed despite greater attention
on the part of prescribers: a previous study reported that general practitioners collect more
data if there are risk factors for undesirable
effects when dealing with the elderly, to ensure
that the prescription is appropriate.[44] In children, the incidence of avoidable ADRs in our
study was higher than that in adults (10/66 [15%]
vs 22/294 [7%]) and was similar to that reported
by Temple et al.[45]
Our finding that the two most frequent causes
of entirely avoidable ADRs were failure to take a
history of allergy to the specific drug into account
and the prescription of too high a dose as a consequence of the absence of dose adaptation in
cases of altered renal function, is consistent with
previous studies.[3,27,40] Ignoring a history of allergy is identified as the likely cause of ADRs in
1–13% of all avoidable ADRs.[27,45-50] As in our
study, these errors are mostly associated with the
prescription of antibacterials.[46,47] The administration of an inappropriate dose is frequently
implicated in avoidable ADRs.[16,27,31,46,50,51]
The dose may initially have been too high or inappropriate for the patient concerned, particularly in terms of renal function.[31,46] Failure to
adapt the dose is frequent, particularly for elderly
subjects with moderate renal insufficiency occurring insidiously during chronic treatment,
with creatinaemia within the normal range but
low creatinine clearance.[52] Fauchais et al.[53]
showed that 40% of the 58 ADRs affecting study
patients aged >75 years could have been avoided
if renal function had been monitored regularly. In
two other French studies,[54,55] the prescribers
were not sufficiently aware of the requirement for

dose adjustment of the drug in subjects with altered renal function and underestimated the
consequences of not considering impaired renal
function when prescribing. The major role of
dose adaptation to renal function is illustrated by
allopurinol, the drug most frequently implicated
in avoidable ADRs in our study. Failure to adapt
the dose of allopurinol to renal function has been
found to be frequent in other studies,[56,57] and
may lead to serious ADRs, including, in particular, DRESS syndrome.[58-60] DRESS is a severe
reaction and the most common triggering agents
are antiepileptic drugs, sulfonamides and allopurinol. Patients may have diffuse skin reactions,
periorbital or facial oedema, fever, lymphadenopathy, organ dysfunction and leukocytosis.
DRESS syndrome triggered by allopurinol has
several unusual clinical features, and mortality
rates may reach 25%. The exact mechanism underlying the development of allopurinol DRESS
syndrome is unknown, but the accumulation of
oxypurinol (the principal metabolite of allopurinol) in renal insufficiency is considered a crucial
factor.[61,62]
In our study, lamotrigine was also implicated
in several avoidable ADRs, as the cutaneous
complications of treatment with this drug, which
may be serious, are also worsened by a lack of
respect for the dose schedule or by a failure to
decrease the dose for patients also treated with
valproic acid.[63]
Several limitations of our study should be noted. First, the major limitation of our study –
which was based on spontaneous reporting of
ADRs – was the well known under-reporting of
ADRs. Estimation of the actual incidence of
ADRs following off-label drug use requires the
identification of all cases of off-label prescribing
in a given setting and follow-up of the patients to
see how many ADRs occur. As the denominator
for off-label use is unknown, we cannot provide a
general estimate of the incidence of ADRs following off-label use. The collection of ADR data
through spontaneous reporting by healthcare
professionals, rather than by systematic collection in a hospital department, made it possible to
include several prescription situations, but may
have led to underestimation of the incidence of
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ADRs following inappropriate prescriptions
(whether deliberately so or not). Such ADRs
may be less readily declared to the RDMC,
particularly if they are serious. Second, the study
was restricted to the data for 1 year. However,
given the estimated incidence of avoidable ADRs
reported, the sample was sufficiently large to
detect the most frequent situations in which inappropriate prescribing led to avoidable ADRs.
Third, data from only one regional drug monitoring centre were included. However, the ultimate objective was to define the basis for regional
preventive actions to reduce ADRs secondary to
inappropriate prescribing. As medical practices
and the profile of patients may differ between
regions, it seemed appropriate for our aims to
limit the collection of data to our region, to guide
appropriate training. Thus, the results of this
study should not be simply extrapolated to the
rest of France. Fourth, the prescriber may, in
certain circumstances, be unable to follow the
recommendations of the SPC, and our study was
unable to distinguish such deliberate acts from
inadvertent non-respect of the SPC. Finally, retrospective analysis of the prescription may have
resulted in some cases of nonconformity not
being identified, as it was not always possible to
contact the prescriber and, in cases of doubt,
prescriptions were systematically considered to
be compatible with the SPC for the evaluation of
avoidability.

Conclusions
This study identifies elements that can be used
to target preventive actions to decrease the incidence of avoidable ADRs. Training for doctors
in our region could focus on two areas: (i) detailed interviewing of patients on their history of
drug allergies and possible episodes of intolerance during prior treatment; and (ii) the screening
of elderly subjects for changes in renal function
through the regular evaluation of creatinine
clearance (Cockcroft’s formula) and, in cases in
which creatinine clearance is <60 mL/min, systematic checking, before prescription or represcription of a drug, that dose adaptation is
ª 2009 Adis Data Information BV. All rights reserved.

not required and that the drug is not contraindicated.
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Jonville-Béra et al.

59. Gutierrez-Macias A, Lizarralde-Palacios E, MartinezOdriozola P, et al. Fatal allopurinol hypersensitivity syndrome after treatment of asymptomatic hyperuricaemia.
BMJ 2005; 331: 623-4
60. Chao SC, Yang CC, Lee JY. Hypersensitivity syndrome and
pure red cell aplasia following allopurinol therapy in a
patient with chronic kidney disease. Ann Pharmacother
2005; 39: 1552-6
61. Arellano F, Sacristán JA. Allopurinol hypersensitivity
syndrome: a review. Ann Pharmacother 1993; 27: 337-43
62. Kumar A, Edward N, White MI, et al. Allopurinol,
erythema multiforme, and renal insufficiency. BMJ
1996; 312: 173-4
63. Hirsch LJ, Weintraub DB, Buchsbaum R, et al. Predictors of
lamotrigine-associated rash. Epilepsia 2006; 47: 318-22
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