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Introduction: Toxic epidermal necrolysis (TEN) is a life-threatening adverseAbstract
drug reaction (ADR) that is primarily the result of drug exposure (incidence
0.4–1.3 per million person-years). Life-threatening ADRs such as TEN should be
reported to ADR monitoring programmes, which collect reports for suspected
ADRs and alert the public and medical practitioners to new drug hazards. In
Canada, reports are made to the Canadian Adverse Drug Reaction Monitoring
Program (CADRMP).
Objective: To examine the extent of under-reporting for TEN in Canada.
Design: A retrospective case series design was used to collect all TEN cases for
the period January 1995 to December 2000.
Methods: The CADRMP and 22 burn centres across Canada were contacted for
all TEN patients treated during the specified time period.
Patient Groups Studied: The study population consisted of patients admitted to
burn treatment sites across Canada, patient cases reported to the CADRMP and
patient cases recorded by the Canadian Institute for Health Information (CIHI)
hospital discharge summaries as the International Classification of Diseases
Version 9 Clinical Modification (ICD-9-CM) code 695.1.
Results: Twenty-five TEN cases (six fatal) were reported to CADRMP from
January 1995 to December 2000. During this period, 14 (63.6%) burn treatment
sites reported admission of 250 TEN cases. Hospital discharge summaries using
the ICD-9-CM code 695.1 indicated that 4349 cases were admitted to hospital
during this time period and it was estimated that 15.5% (n = 674) of these cases
were TEN. Using the burn facility data as the denominator, 10% (25 of 250) of
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TEN cases were reported to CADRMP. Using CIHI data as a denominator, only
4% (25 of 674) of TEN cases were reported to CADRMP.
Conclusions: There is serious under-reporting of TEN. Lack of reporting of
life-threatening ADRs can compromise population safety. There is a need to
increase awareness of ADR reporting programmes.

Spontaneous voluntary reporting is the most sants and NSAIDs.[15] In that study, 14 drugs were
common method used in pharmacovigilance and is responsible for more than 80% of TEN and 50% of
used to generate signals on rare, serious or SJS cases.
life-threatening adverse events. Under-reporting is Life threatening ADRs such as TEN should be
the major limitation associated with this system of reported to ADR monitoring programmes. Case re-
reporting. ports of suspected ADRs are an important means of

Toxic epidermal necrolysis (TEN) is a alerting healthcare professionals, regulatory authori-
life-threatening adverse drug reaction (ADR) that is ties, manufacturers and the public to new drug
almost exclusively the result of drug exposure.[1]

hazards. In Canada, the Canadian Adverse Drug
The incidence for TEN ranges from 0.4–1.3 per Reaction Monitoring Program (CADRMP) is a
million person-years.[1-3] Mortality is estimated at spontaneous voluntary ADR reporting programme
32%.[4] Poor prognostic indicators include extent of that is governed by the Adverse Reaction and Med-
necrolysis, increased age of patient and elevated ication Error Assessment Division, Bureau of Li-
serum urea levels.[5-7] Current classification schemes censed Product Assessment, Therapeutic Products
recognise Stevens-Johnson syndrome (SJS) as a

Directorate, Health Products and Food Branch of
milder form of TEN.[8] When there is extensive skin

Health Canada (1965–present). All reports of sus-
detachment, poor prognosis and mortality in the

pected ADRs are welcomed by the CADRMP be-
range of 30–40%, the condition is usually called

cause they contribute to information that will assist
TEN.[7]

in determining the strength of a signal of an associa-
The hallmark of TEN is the widespread detach-

tion between a drug and an adverse event. The
ment of epidermis (‘necrolysis’) following drug ex-

CADRMP particularly encourages ADR reports for
posure.[9,10] Exfoliation occurs with sheets of

recently marketed drugs, unexpected reactions irre-full-thickness necrotic epidermis sloughing off in
spective of severity, and all serious reactions even ifwhat resembles a partial thickness burn over 30% or
the reaction has already been labelled. Causality ormore of the body surface area.[8-11] Mucous mem-
proof that a drug has caused an undesirable patientbrane involvement is present in nearly all patients
effect is not a requirement for reporting. The pur-and may affect the mouth (93%), genital areas
pose of this spontaneous reporting system is to iden-(63%) and eyes (78%).[7,9,10] TEN becomes a mul-
tify and describe adverse events as they occur aftertisystem disease after the skin integrity is lost due to
drug exposure and disseminate the information tomicrobial invasion and onset of a systemic in-
healthcare professionals.flammatory response. Patients with TEN are typical-

Under-reporting is a major limitation of volunta-ly treated in burn units because their clinical and
ry spontaneous reporting programmes.[16] It is esti-surgical management is very similar to that of burn
mated that only 1–30% of ADRs are reported.[17] Ifpatients.[9,10,12,13]

ADRs are not reported, the detection of signalsMore than 100 drugs have been implicated as
identifying possible drug associations will not oc-causes of TEN and SJS.[7,14] A recent case-control
cur. Not reporting or delays in reporting may lead tostudy reported substantially increased risks asso-
a delay in signal detection where suspect drug reac-ciated with antibacterial sulfonamides, anticonvul-
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tions reported earlier may have prevented future Methods
ADRs.

We hypothesise that there is under-reporting of The CADRMP, the 22 burn centres across Cana-
TEN. The objective of this study was to examine the da and CIHI were contacted by the investigators
extent of under-reporting of TEN cases across Cana- who requested all TEN patients treated during the
da. specified time period. All Canadian burn treatment

sites were contacted via telephone and a fax was sent
Study Design to make a request for the number of TEN cases

admitted to hospital between January 1995 and De-
A retrospective case series study design was cember 2000. Reminder telephone calls were made

used. The study examined TEN/SJS cases from after an extended period (2 months, 6 months) of
January 1995 to December 2000. Case selection non-response. Up to three contact attempts were
included: (i) all cases reported to the CADRMP; (ii) made. Information requested included the number of
all cases admitted to burn treatment sites across cases, age, gender, outcome (survival/death), inci-
Canada; and (iii) all cases recorded by the Canadian dent date and length of hospitalisation. No identify-
Institute for Health Information (CIHI) hospital dis- ing patient information was collected.
charge summaries as the International Classification

Descriptive statistics (mean, percent) were usedof Diseases Version 9 Clinical Modification
to characterise the data from the three data sources.(ICD-9-CM) code 695.1. This code is a multi-diag-
Cases from the Canadian burn care facilities werenostic code that codes for TEN, SJS and erythema
matched with cases from the CADRMP using vari-multiforme exudativa (EM). Given the multi-diag-
ous identifying markers such as age, gender andnostic nature of the code, it was important to deter-
location. Two investigators were used to match data.mine the proportion of TEN, SJS and EM cases. To
CIHI data were used to verify the number of cases indo this, the total number of cases of TEN, SJS and
Canada. SPSS 10.0 was used to analyse the data set.EM reported to the CADRMP was requested. A total
As this was a database study, we did not have accessof 161 cases were found (15.5% TEN, 48.4% SJS,
to patient identifiers. This study was approved by45.3% EM). The value of 15.5% was used to deter-
the Sunnybrook and Women’s College Health Sci-mine the number of TEN cases in the CIHI dis-
ences Centre Research Ethics Board.charge abstract database. Figure 1 shows the break-

down of cases from CIHI with ≥1 diagnosis. All TEN cases reported to the CADRMP, all
TEN cases admitted to burn treatment sites across
Canada, and all cases of TEN/SJS discharged from
Canadian hospitals as reported by CIHI contributed
to the study patient population.

Canadian Adverse Drug Reaction
Monitoring Program (CADRMP)

The following information was extracted from
each case reported from the CADRMP: gender, age,
suspected drug, profession of reporter, location of
report, suspect drug(s), concomitant drug(s), treat-
ment drug(s), outcome, any causality information
including onset of reaction, other symptoms and
laboratory test abnormalities.
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Fig. 1. Cases with toxic epidermal necrolysis (TEN), Stevens-John-
son syndrome (SJS) and erythema multiforme exudativa (EM), oc-
curring either alone or in combination, reported to the Canadian
Institute for Health Information between 1995 and 2000.
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Table I. Canadian Adverse Drug Reaction Monitoring Program (CADRMP) cases of toxic epidermal necrolysis (TEN)

Case Gender Age Suspect drug(s) Duration of exposure Concomitant drugs Outcome
(y) to suspected drug

1 Female 25 Teraconazole vaginal NA Estrogen/progestin Died – drug may
suppositories have contributed

2 Female 40 Phenylbutazone 18 days None Died – drug may
have contributed

3 Female 52 Diclofenac/ 1 day Ciprofloxacin Not yet recovered
misoprostol

4 Female 53 NA NA NA Unknown

5 Female 90 Cefazolin NA ASA, heparin, paracetamol Unknown
(acetaminophen)

6 Male 57 Phenytoin 1 month Dexamethasone Recovered without
sequelae

7 Female 43 Furosemide 1 month Spironolactone, inhaled Died – drug may
beclometasone, cefuroxime, have contributed
desmopressin, diptheria-tetanus
vaccine, hepatitis B vaccine,
omeprazole, phytomenadione,
pneumococcal vaccine, purified
protein derivative, salbutamol
(albuterol)

8 Male 50 Opthalmic 5 days Amitriptyline, diflunisal, Recovered without
sulfacetamide 2 weeks doxycycline, glucosamine, sequelae
Pivampicillin glibenclamine (glyburide)

9 Male 82 Ofloxacin 7 days Unknown

10 Male 43 Micronised 12 days Amcinonide, topical tretinoin Not yet recovered
griseofulvin

11 Female 57 Nabumetone NA Cefaclor, terfenadine Recovered without
Pseudoephedrine sequelae

12 Male 77 Allopurinol 7 weeks Melphalan, pamidronate, Died – drug may
warfarin, digoxin, metoprolol, have contributed
enalapril

13 Female 75 Ciprofloxacin Same day Sodium dioctyl sulfosuccinate, Not yet recovered
Phenytoin 15 days polyvinyl alcohol eye drops,

enoxaparin sodium, nimodipine,
famotidine

14 Male 42 Clarithromycin 15 days Ipratropium bromide, Recovered without
omeprazole, prednisone, sequelae
salbutamol

15 Female 63 Allopurinol NA Atenolol, prednisone Unknown

16 Female NA Pseudoephedrine 1 day Cefaclor, nabumetone, Unknown
terfenadine

17 Female 19 Lamotrigine NA Valproic acid Unknown

18 Female 72 Quinine sulphate 20 days Naproxen, lisinopril, ASA Not yet recovered

19 Male 36 Cotrimoxazole NA 13 days Not yet recovered
(trimethoprim/
sulfamethoxazole)

20 Male Unknown Celecoxib 4 days Isosorbide dinitrate, potassium Recovered without
Cotrimoxazole 3 days chloride, levothyroxine sodium, sequelae

omeprazole, metoprolol, ASA

Continued next page
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Table I. Contd

Case Gender Age Suspect drug(s) Duration of exposure Concomitant drugs Outcome
(y) to suspected drug

21 Female Unknown Omeprazole NA NA Recovered without
A sulfonamide sequelae

22 Female 31 Lamotrigine 10 days Clobazam Recovered with
sequelae

23 Female 78 Phenytoin NA Glucosamine, levothyroxine Died – drug may
Celecoxib NA sodium, oxazepam, clopidogrel, have contributed

lisinopril/HCTZ, donepezil,
extended release venlafaxine

24 Female 23 Nevirapine 13 days Lamivudine/zidovudine, Recovered with
lansoprazole sequelae

25 Female 55 Allopurinol 47 days Dexamethasone, triamterene/ Died – drug may
Phenytoin 27 days HCTZ, levothyroxine sodium, have contributed

ranitidine, paracetamol/codeine
ASA = acetylsalicylic acid (aspirin); HCTZ = hydrochlorothiazide; NA = not available.

Canadian Burn Treatment Facilities Results

A list of all Canadian burn care facilities was
CADRMP

obtained from the Canadian Burn Care Network, the
American Burn Association and the Ross Tilley The investigators were informed that 25 TEN
Burn Centre in Toronto. There are a total of 22 (16 cases (six fatal) were reported to CADRMP. Reports
adult; six paediatric) burn treatment centres in Cana- came from across Canada: Ontario (20%), Quebec
da. These sites are part of the Canadian Burn Care (12%), Alberta (12%), Nova Scotia (12%), Sas-
Network. katchewan (4%), British Columbia (4%), and New-

foundland (4%). Location information was not
Canadian Institute for Health available in 32% of the cases. Drugs suspected of
Information (CIHI) causing TEN included antibiotics, anticonvulsants

and a number of other medications (table I).
The number of cases per province per year be- Nineteen of the 25 cases were coded as TEN only,

tween January 1995 and December 2000 was col- whereas two cases (8%) were TEN/SJS, three (12%)
lected from the CIHI. CIHI is an independent, pan- were TEN/EM and one (4%) was TEN/EM/SJS.
Canadian, non-profit organisation working to im-
prove the health of Canadians and the healthcare Canadian Burn Treatment Facilities
system by providing quality, reliable and timely

Table II shows that 14 (63.6%) burn treatmenthealth information, such as all cases with the ‘Most
units responded to the request for TEN cases. 250Responsible Diagnosis’ code of 695.1 by province
cases were admitted to 12 burn treatment units fromfrom 1995–2000 collected from the hospital dis-
January 1995 to December 2000. Two centres re-charge abstract data (DAD) summaries. The code
ported no cases within the specified time period.695.1 is a multi-diagnostic code that represents

TEN, SJS and EM and the ‘Most Responsible Diag- CIHI
nosis’ is considered the primary diagnosis for why a
patient is hospitalised. It should be noted that Mani- CIHI data showed that there were 4349 cases
toba only submits 60% of their acute care data to the discharged from hospital with a ‘Most-Responsible
CIHI discharge abstract database. Quebec does not Diagnosis’ ICD-9-CM code of 695.1 between 1995
submit data to the CIHI discharge abstract data- and 2000. In the hospital discharge summaries, the
base.[18] highest number of cases recorded with code 695.1 as
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Unique Cases

In order to examine the extent of overlap in the
reporting of ADRs, an examination of CADRMP
cases and Canadian Burn Unit cases was under-
taken. Results showed a possibility of three matched
cases between the two databases. The remaining
cases did not have corresponding matches with re-
spect to age, gender, outcomes, location and date.
Consequently, there were at least 272 (250 burn
treatment facility cases and 25 CADRMP cases,
with three possible matches) unique cases of TEN in
Canada over a 5-year time frame.

Calculation of Reporting Rate

If one used the burn facility data as the denomi-
nator, 10% (25/250) of TEN cases were reported to
the CADRMP. Using CIHI data as a denominator,
only 4% (25/674) of TEN cases were reported to the
CADRMP.

Discussion

Case reports of suspected ADRs are an important
means of alerting physicians, regulatory authorities,
manufacturers and the public to possible drug
hazards. Spontaneous reporting systems, such as the
CADRMP, do not definitively establish a relation-
ship between an adverse effect and drug exposure.
Such data is best used for generating hypotheses for
further study. When cases are not reported, signals
are not detected. Also, when cases are not reported,

Table II. Toxic epidermal necrolysis (TEN) cases in Canadian burn
treatment facilities

Burn treatment sites (total population 2000 Number of
Census[19]) cases

British Columbia (n = 4 063 760)

British Columbia Professional Fire-fighters Burn Unit 22
(Vancouver)

British Columbia Children’s Hospital Burn Unit 0
(Vancouver)

Alberta (n = 2 997 236)

Fire-fighters Burn Treatment Unit; University of 7
Alberta Hospitals (Edmonton)

Saskatchewan (n = 1 023 636)

Southern Saskatchewan Fire-fighters Burn Unit 0
(Regina)

Manitoba (n = 1 147 880)

Health Sciences Centre Burn Unit (Winnipeg) 4

Ontario (n = 11 669 344)

Children’s Hospital of Eastern Ontario (Ottawa) 24

Essex County Regional Burn Unit (Windsor) 26

Fire-fighters Burn Trauma Unit, Hamilton General 89
Hospital (Hamilton)

Kingston General Hospital Burn Unit (Kingston) 2

Ross Tilley Burn Centre, Sunnybrook and Women’s 24
College Health Sciences Centre (Toronto)

Thompson Regional Burn Unit (London) 39

Quebec (n = 7 372 448)

Hôtel-Dieu de Centre Hospitalier de l’Université de 10
Montréal (Montréal)

New Brunswick (n = 756 598)

St John Regional Burn & Plastic Surgery Unit, 3
Atlantic Health Unit (St John)

Nova Scotia (n = 940 996)

IWK Grace Health Centre (Halifax) 0

Total 250

risk factors may not be detected.
This analysis highlights that there is seriousthe ‘Most Responsible Diagnosis’ was contributed

under-reporting of a very visible and recognisableby Ontario (n = 1585; table III). This was followed
drug-related adverse event. Other serious and life-by Quebec (n = 935) and Alberta (n = 593). The total
threatening conditions such as aplastic anaemia,number of cases (4349) was multiplied by the pro-
agranulocytosis or liver failure may not be as im-portion of TEN cases extracted from the CADRMP
mediately apparent in their association to drug expo-

(i.e. 15.5%). Using this estimate, the number of TEN sure. Consequently, detection and reporting may be
patients admitted to hospital across Canada would more difficult.
be 674 (4349 × 0.155). This number may also be an The CADRMP received approximately 8566
under-estimation, given the fact that Manitoba and spontaneous reports in 2002.[20] The US FDA re-
Quebec did not have complete data sets and that ceived 159 504 evaluable adverse drug experiences
provinces with <5 cases were not reported by Statis- in 1996.[21] Ninety-one percent of those reports were
tics Canada. sent via the manufacturer. Fifty-seven point six per-
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Table III. Patients discharged from Canadian hospitals with ICD 9 diagnosis of 695.1

Provinces and Territories 1995 1996 1997 1998 1999 2000 Total
(total 2000 population)

British Columbia 93 103 93 75 85 69 518
(n = 4 063 760)

Alberta (n = 2 997 236) 98 86 104 107 99 99 593

Saskatchewan 22 29 45 25 40 27 188
(n = 1 023 636)

Manitoba (n = 1 147 880) 24 24 13 22 23 15 121

Ontario 301 242 297 259 254 232 1585
(n = 11 669 344)

Quebec 194 188 168 183 202 NA 935+
(n = 7 372 448)

New Brunswick 33 31 30 28 34 19 175
(n = 756 598)

Nova Scotia 31 23 20 16 22 18 130
(n = 940 996)

Prince Edward Island a a 6 a a a Between
7 and 25

Newfoundland 17 14 24 17 13 13 98

Northwest Territories a a 0 0 a a Between
1 and 20

Nunavut 0 0 a a 0 0 Between
1 and 8

Yukon a a a a 0 0 Between
1 and 20

Total 813 740 800 732 772 492 4349+

a Less than five patients (range provided for provincial totals).
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cent of the cases were reported by healthcare profes- We suspect that there is more under-reporting of
TEN in Canada than revealed in this analysis. Wesionals and 41.2% by consumers. Given the popula-
hypothesise that it is likely that more TEN casestion size and the volume of pharmaceutical products
were admitted to the burn care facilities that did not(billions of dollars) sold, the small number of cases
respond to our requests for cases. Moreover, somereported clearly highlights the serious nature of
TEN patients may not have been treated in burnunder-reporting in pharmacosurveillance program-
units. TEN patients could also be admitted to ames.
medical ward, dermatological ward or intensive care

Spontaneous reporting schemes are a sys- unit. Availability and accessibility may play a role in
tematised attempt to collect case reports of suspect- admission to burn facilities. For this analysis, we
ed ADRs.[22] Spontaneous, voluntary reporting of focused only on burn units because they are special-
ADRs is the most widely used method to detect ised facilities and are limited in number. A search of
ADRs after drugs have been marketed. A number of all Canadian hospitals with medical, dermatological
national and international reporting and monitoring and intensive care wards would not have been logis-
programmes to collect case reports of ADRs have tically possible given the number of contacts neces-
been established including the CADRMP, WHO sary, the retrospective nature of the study design and
and FDA MedWatch Program. Other case popula- the variable nature of staffing. Here, CIHI data was
tion surveillance schemes, such as the Euronet pro- used to approximate the number of admissions for
ject[23] and the registry of severe cutaneous adverse TEN with the caveat that diagnosis with an
reactions in Germany[24] have been established to ICD-9-CM code may have introduced some uncer-
evaluate the risk of severe adverse events or severe tainty. There was also uncertainty around the
cutaneous adverse reactions. CADRMP cases with cases being labelled as TEN,

TEN/SJS, TEN/EM and TEN/EM/SJS. This ambi-The goal of post-marketing spontaneous report-
guity may hinder the signal detection process. De-ing studies is to identify trends and signals of ADRs.
spite the ability to collect the numerator, the expo-Spontaneous reports play a major role in the identifi-
sure or denominator in the equation needed to deter-cation of new drug hazards, especially when the
mine the incidence of the event are not obtainablereaction cannot be predicted or when the incidence
with a spontaneous pharmacovigilance system.rate is low. A signal is defined as the detection of

early warning signs.[25] Spontaneous reports may Alternatively, there may have been over-report-
also form the basis for identifying risk factors asso- ing of TEN. Data from CIHI provided an over-

whelming number of cases (n = 4349). This largeciated with certain ADRs. Reports to ADR program-
number may be due in part to the multi-diagnosticmes generally start immediately after a new drug is
695.1 code for TEN. Consequently, only a smallmarketed and continue indefinitely throughout the
proportion of cases admitted to the hospitals maylife of the drug and programme. Reports may also be
have been considered TEN cases. The number ofsubmitted prior to marketing if the product is avail-
unique cases reported here may decrease in numberable through the special access program.
as the quality of patient information improves.

Based on the results of this analysis, there is
It is important to note that information on thesevere under-reporting of TEN to the CADRMP.

number of cases from CIHI was not reported whenBurn facilities across Canada reported more than a
there were five of fewer cases in that year. Conse-10-fold difference in the number of TEN cases re-
quently, a minimum of one case per year or as manyported from only 64% of the burn treatment units
as five cases per year could have been discharged. Awhen compared with the number reported to the
range of the number of possible cases was presented.CADRMP. The number of cases reported to CIHI’s

discharge abstract database exceeds the estimated Under-reporting is not unique to Canada. Other
incidence rate of 1 per 1 million.[2,24] countries and organisations with spontaneous re-

© 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (7)
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porting programmes have also commented on the It is important to note that even when cases are
reported to ADR programmes, the information sub-gravity of under-reporting.[16,26] Under-reporting
mitted may be incomplete.[35] ADR submission for-can also be evaluated within the context of the
ms prompt the reporter to enter case-specific infor-clinical trial. Ioannidis and Lau found that safety
mation such as outcome, description of reaction,reporting in clinical trials was inadequate and often
relevant tests/laboratory data, patient history, med-neglected.[27]

ication information, dechallenge (discontinuation of
Other examples of under-reporting of ADRs ex-

medication) and rechallenge (patients receive same
ist. Inman[28] noted that only 5 of 44 cases of fatal medication again). This information may not be
aplastic anaemia due to phenylbutazone and oxybu- reported because the variables are unavailable to the
tazone were reported spontaneously to the UK Yel- reporter at the time of reporting. Such data is crucial
low Card system. Another study found that <1% of in the determination of an association between drug
suspected serious ADRs are reported directly to the exposure and ADR. Other limitations include the
FDA.[29] Alvarez-Requejo and colleagues[30] quanti- following: (i) incidence and scope of the ADR can-
fied the extent of and the factors contributing to not be estimated because the number of adverse
under-reporting in a general practice population in drug events actually occurring and the number of
Spain. Researchers compared the reports received events actually reported may not be the same; (ii) the
by a regional pharmacovigilance centre to those type of information that can be collected and entered
collected by a short and intensive survey in a ran- into a national database is limited by programme
domised sample of general practitioners. An under- time and resource restraints; (iii) there is often a
reporting coefficient was calculated as the ‘ratio significant delay of signal generation; and (iv) cau-
between the number of effects actually observed by sality assessment may not be done on a regular basis
physicians and those spontaneously reported to the at the CADRMP.[35]

pharmacovigilance system’.[30] Results showed that
For serious ADRs, such as TEN, more compre-

the rate of ADR under-reporting was considerable.
hensive information including laboratory and diag-

The rate of under-reporting was lower for newly nostic findings, treatments, genetics and outcomes
marketed drugs and for unlabelled effects. Moride specific to TEN may be required to determine cau-
and colleagues[31] examined a random sample of 100 sality.
general practitioners practising in the region of the

Possible limitations of this investigation includeBordeaux Pharmacovigilance Centre in France.
the multi-diagnostic nature of the ICD-9-CM code,Physicians were asked to report drug related-ad-
the retrospective study design, quality of the reports,verse events over a 3-day non-consecutive period.
denominator, causality assessments and absence ofResults were then compared with those received by
data from some regions. The retrospective nature ofthe regional pharmacovigilance centre. Results
the analysis may be affected by recall bias. A pro-showed that under-reporting was lowest for serious,
spective study design would improve the accuracyunlabelled effects and newly marketed drugs.
of the number of cases. Diagnosis of TEN may be

Reasons for not reporting ADRs are complex. variable. Matching cases was difficult due to the
Lack of knowledge about the existence of the na- incomplete nature of the ADR reports. Cases from
tional ADR monitoring programme, lack of ADR some burn treatment centre respondents were pro-
recognition, lack of clarity about the definition of an vided in an ICD-9-CM diagnosis format. In this
ADR, lack of report forms, lack of contact informa- format it was unclear which patients were diagnosed
tion for reporting agency, lack of clarity about how with TEN, SJS or EM. Most importantly, there are
to report, lack of time needed to report, bias, and fear some limitations with the denominator obtained. As
of liability have all been cited as reasons for under- the burn unit data only represented 64% of the
reporting.[32-34] facilities across Canada, it is possible that the pro-
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portion derived would result in an inflation of the medications. The studied example highlights the
ratio or a decreased estimate of under-reporting. The need for increasing awareness of the existence of the
CIHI data is not specific for the diagnosis of TEN, voluntary reporting systems. Recognition of the im-
so there will be over estimation of the denominator portance of reporting may improve the number of
resulting in a higher estimate of under-reporting. cases sent to voluntary reporting agencies. The es-
The CADRMP may represent a more severe group tablishment of ADR registries, active surveillance or
of the ICD patients as they were reported. Causality electronic voluntary adverse event reporting pro-
assessment information was not collected because grams to collect and evaluate serious life-threaten-
the CADRMP did not conduct formal and system- ing cases may aid in the signal detection process.
atic causality assessments on this patient group and
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