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Abstract 

Background and objectives: Adverse drug reactions (ADRs) constitute a major problem in 

society and in drug therapy, both as a health care problem and as an economic burden on 

society. They are a common cause of short-term hospitalization, prolonged hospitalization and 

death, especially among the elderly. Spontaneous reporting of ADRs remains one the most 

effective methods for the detection of new and serious drug reactions. The aim of this thesis 

was to study the degree of under-reporting, reasons and factors behind this, and to test 

different measures to increase the rate of ADR reporting.  

However, spontaneous reporting has several weaknesses, the most important of these being 

under-reporting. In Sweden physicians are legally required to report fatal and serious ADRs. 

In an international comparison, Sweden has a high degree of reporting of ADRs. However, we 

know from previous studies that under-reporting is substantial also in Sweden. Attitudes 

towards reporting of ADRs among physicians in the northern region of Sweden were 

investigated using a questionnaire, and the effect on the reporting rate when a new group 

(nurses) received instruction and were encouraged to report ADRs was studied. Using the 

Swedish ADR database, we were able to calculate the risk of agranulocytosis associated with 

the use of metamizole by using consumption data from the case records of scrutinized patients 

and stored prescriptions. The under-reporting rate of selected diagnoses was investigated by 

scanning the patient - case records and by checking whether these cases had been reported to 

the national data base. The effect on the reporting rate of ADRs was studied in an intervention 

study in which a small financial inducement was given to those who reported ADRs. 

Results: The most important factor for not reporting adverse drug reactions among physicians 

and general practioners in our region was that the reaction was considered to be well known. 

Lack of time, interest and giving priority to other matters were other important essential 

factors for not reporting.  

During a 12-month study period, 18 ADR reports with a total number of 22 ADRs were sent 

in by the nurses participating on one study to test nurses as reporters of ADRs. In the year 

prior to the study period only 2 reports were received from these departments. The median 

time from the onset of the ADR until we received the report was 12 days (range 1 – 120 

days), compared to a median time of 28 days from 50 other geriatric departments in Sweden.  

Agranulocytosis is a serious ADR that may be caused by metamizole. In the period from 1996 

to 1999, ten cases of agranulocytosis during treatment with metamizole were reported to 

national data base. Metamizole was prescribed to 666 (19%) inpatients during the 3-month 

study period and 112 prescriptions were identified at the participating pharmacies. Thirty-



eight per cent of them indicated treatment for more than 15 days. Making certain assumptions, 

the calculated risk of agranulocytosis was one out of every 31 000 in-patients and one out of 

every 1400 out-patients.  

The degree of under-reporting of serious ADRs was studied in five hospitals in northern 

Sweden. More than 1300 case records were scrutinized and among these we found 107 cases 

that according to current rules for ADR reporting, should have been reported. However, only 

fifteen reports regarding these cases were found in the SADRAC database, which indicates an 

under-reporting rate of 86%. 

The effect of a small financial stimulation to increase the reporting rate was studied. From the 

intervention area we received 62 suspected ADRs compared with 50 from the control area. 

The increase in the number of reports was 59% compared with an unchanged reporting rate 

from the control area.  

Conclusion: The physicians in northern Sweden have a relatively good knowledge of the 

existing rules for ADR reporting, but their attitudes may allow for a considerable rate of 

under-reporting. However, nurses could play an important role in detecting and reporting 

suspected ADRs. When they were included in the reporting system there was a substantial 

increase in the reporting rate. The risk of developing metamizole induced agranulocytosis is 

considerably increased if metamizole is given to patients for a longer time than recommended.  

The rate of reported ADRs is very low, also for serious and fatal reactions.  

A small financial inducement is one, albeit not the best way to obtain an increase in the 

reporting rate of suspected ADRs. 

 

Keywords: adverse drug reactions, spontaneous reporting, metamizole, general practitioners, 

hospital physicians, under-reporting, financial inducement, nurses. 
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Abbreviations 

ADR  Adverse drug reaction  

BCPNN   Bayesian confidence propagation neural network 

CI   Confidence interval  

CSM   Committee on Safety of Medicines 

DDD   Defined daily dose 

EMEA  European Medicines Agency  

ENL Erythema nodusum leprosum 

GFR   Glomerular filtration rate  

GP   General practitioner 

IAAAS International Agranulocytosis and Aplastic Anaemia 

Study 

IUCD  Intrauterine contraceptive device 

ICD  International Classification of Diagnoses 

MPA   Medical Products Agency 

NIS   New to the system 

PMS   Postmarketing surveillance 

RHL  Royal Liverpool Hospital 

SADRAC  Swedish Adverse Drug Reaction Advisory Committee 

SPC   Summary of Product Characteristics 

SPSS   Statistical Package for Social Science 

TEHS  Thrombo-Embolic-Hormon-Study 

WHO   World Health Organization 

WHO-UMC  World Health Organization - Uppsala Monitoring Centre 
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Aims of the Thesis 

 To study the attitudes towards spontaneous reporting of adverse drug 

reactions among physicians and general practitioners in northern Sweden. 

 

 To study the impact and medical value of educating and encouraging a 

new group of health care professionals to report adverse drug reactions. 

 

 To study the utilization pattern of metamizole in northern Sweden and to    

estimate the risk of developing agranulocytosis. 

 

 To study the rate of under-reporting of serious adverse drug reactions of 

selected diagnoses in northern Sweden. 

 

 To study the effect of a small financial inducement on the rate of 

spontaneous reporting of adverse drug reactions and the attitudes of 

physicians towards this. 
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Introduction 

Ever since the beginning of time, humanity has been surrounded by different 

hazards. As times have passed, these hazards have changed. The risk of being 

attacked and killed while hunting for mammoths in our modern society is 

extremely small. On the other hand, the risk of being injured or killed in a traffic 

accident is quite high in some parts of the world. The word ”risk” is probably 

derived from the Greek word ”rhiza, the hazard of sailing too near the cliffs”. 

The idea of risk and risk management was well understood by the ancient 

Greeks, who together with the Romans, identified many common hazards and 

also worked out potentially effective ways of minimizing their capacity to cause 

harm. Since man first began to practice medicine, it has been known that all 

kinds of treatment procedures, surgical as well as non-surgical can lead to injury 

or unwanted effects.  

Today, it is well known that adverse drug reactions (ADRs) constitute a 

major problem in society and in drug therapy, as a health care problem and as an 

economic burden. They are a common cause of hospitalization, especially 

among the elderly. In several studies, it has been shown that the frequency of 

patients being admitted to hospital as a direct effect of an ADR can be estimated 

to be 5 - 10%. In some studies, however, the frequency was estimated to be as 

high as 20% of all cases admitted to a department of internal medicine or to a 

geriatric clinic. However, the pattern of drugs used has changed considerably 

since the first of this series of studies was carried out.  

[1-11]. In addition to the distress of the patients actually suffering from one or 

several ADRs, the cost of ADRs has been estimated to be as high as ₤0.5 billion 

each year in the UK, due to prolongation of hospital visits [12]. 

The definition of an adverse drug reaction most commonly used and accepted 

is every undesirable or harmful effect caused by a drug used in a normal dosage 

for prophylaxis, diagnosis or therapy. 
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In his ethical rules, initially Ethics of Virtue, Hippocrates (460 – 370 BC) 

stated: ”Primum est non nocere” (most important is not to harm). According to 

these ethical rules in the endeavour to cure, comfort and relieve, doctors should 

always give priority to the principle primum est non nocere. This principle has 

been generally and internationally accepted, as, for example, in the Geneva 

convention and in the ethical rules of the Swedish Society of Medicine.  

In old Babylonia, Hammurabi, stated in a law from the year 2200 BC that a 

physician who injured or caused the death of a patient should loose one of his 

own hands. However, this law did not apply to female patients or slaves as they 

were considered to be less worth. 
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The Birth of Organized Spontaneous ADR Reporting 

Until the development of modern and effective drugs, the most important risk 

associated with drug treatment was an insufficient effect. In January 1848 a 

simple operation on a young girl was performed and a newly introduced agent, 

chloroform, was used for general anaesthesia. Unfortunately the girl died during 

the operation, possibly due to an episode of ventricular fibrillation. As a result of 

a general concern among the public and the profession about general 

anaesthesia, a commission, inviting physicians in Britain and its colonies to 

report deaths related to anaesthesia was set up by the Lancet. The findings of 

this commission were later published. This was certainly one of the forerunners 

to the system of spontaneous reporting of ADRs [13-14]. At the beginning of 

the 20th century, there was a growing commitment from governments, national 

authorities and the scientific community to provide safe and effective drugs for a 

growing population. However, during the first half of the 20th century, very little 

effort, time and money was spent on the study of unwanted effects of drugs. In 

the United States, as a political response to epidemics of severe ADRs a political 

pressure for a regulatory alteration developed during the first half of this 

century. In the autumn of 1937, one hundred and seven people died in acute 

renal failure after using sulphanilamide. However, neither sulphanilamide nor 

efficacy was to blame for this tragic event. Instead it was due to the solvent that 

had been used in the preparation of the so called elixir, diethylene glycol. The 

toxic effect of this solvent had been well established already six years prior to 

this event. As a result of this, the Food, Drug and Cosmetic Act was ratified in 

1938. In the beginning of the 1950s a series of cases of aplastic anemia, 

associated with the use of chloramphenicol, demonstrated the necessity for 

surveillance of drugs also after their approval. Chloramphenicol had passed the 

testing before approval but due to the small number of exposed patients, the 

occurrence of this rare event was too small to be detected [15]. 
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In the middle of the 1950s, a drug containing the active substance 

thalidomide was initially introduced as an effective medication for influenza. 

The reason for using the drug to treat influenza was that the febrile reaction to 

the intravenous introduction of dead Escherichia coli bacteria in an unknown 

number of rabbits was decreased to some unreported degree by an unreported 

dose of thalidomide. It was later discovered that thalidomide also had a sedative 

effect in man. The drug was approved on what would seem to be very weak 

scientific grounds. Thalidomide was marketed as a new, mild sedative with an 

amazing absence of acute toxicity even at high doses and triumphantly 

conquered the market [16-17]. The drug was marketed in the western world as 

Neurosedyn, Distaval, Grippex or Kevadon.  

During the years following the marketing of thalidomide the drug was 

prescribed to thousands of people, including fertile women. In December 1961 a 

general practioner, McBride in Australia, reported in a short letter to the editor 

of The Lancet that he had noted a number of cases of limb malformations among 

babies and that a common denominator seemed to be the intake of thalidomide 

by their mothers [18]. At the same time, two similar reports were published by 

German physicians describing the same kind of limb malformations [19-20]. 

These three reports were the start of the discovery of a worldwide drug disaster. 

Exactly how many children who were born with some kind of malformation, 

especially those affecting the limbs, is not known. Estimates of no less than  

6 000 malformed children, but no more than 8 000, have been discussed [21].  

In the wake of this public health disaster, governments in many countries set up 

procedures for a systematic evaluation and collection of adverse drug reactions. 

These systems are based on the spontaneous reporting of suspected adverse drug 

reactions by physicians and general practitioners. At first, such systems were 

organized in Australia, Canada, former Czechoslovakia, Ireland, the 

Netherlands, New Zealand and Sweden [22]. A few years later, ten countries 

agreed to collect all reports provided by their national centres in a World Health 
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Organization (WHO) drug monitoring project. Since 1968, this database has 

been located in Uppsala, Sweden, and receives spontaneously reported ADRs 

from more than 70 countries on a regular basis. The database at the Uppsala 

Monitoring Centre (WHO-UMC) now contains more than 3.1 million. 

Thalidomide was withdrawn from the market in 1961 in many countries. 

However, a few years later thalidomide was reintroduced as a treatment for 

complications in connection with leprosy, erythema nodusum leprosy (ENL). 

Even though a clear evidence of its efficacy was not established, the drug had 

soon become the drug of choice for the treatment of ENL reactions.  

Exemptions from license requirements were made by national drug 

authorities in order to obtain narrow supplies of thalidomide to be used under 

strictly controlled circumstances. The effectiveness of the drug in minimizing 

symptoms of ENL was mainly due to the antipyretic effect of the drug. The 

major permanent disabilities in leprosy however, were not affected by 

thalidomide to any major extent. In controlled clinical trials, performed in the 

1970s it was shown that prednisolone is more effective in controlling neuritis 

associated with ENL. 

Thalidomide has been used on other indications such as treatment of cancer 

and HIV. Limited trials have been performed showing a certain efficacy of the 

drug. However, each individual condition must be evaluated, and the drug must 

be used under supervision and stringent restrictions. In addition to this, there 

must be a system for monitoring. Those in the medical community who support 

the use of thalidomide for other conditions should make their own case, and the 

use of the drug on other indications cannot be based on studies in leprosy.  
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Spontaneous ADR Reporting Today 

As of today, spontaneous reporting of adverse drug reactions remains one of the 

most important methods for monitoring the safety of drugs after the marketing 

of a new drug from both the regulatory and economic point of view. In Sweden, 

physicians, dentists and other health care professionals with a license to 

prescribe drugs (e.g  nurses) are legally required to report suspected ADRs to the 

regulatory authority. The present rules for reporting ADRs in Sweden state that 

all side effects related to new drugs should be reported except for those labelled 

as common in the summary of product characteristics (SPC) [23]. For all other 

drugs, suspected deaths, reactions leading to short-term or prolonged 

hospitalization, new and unexpected reactions, and ADRs that seem to increase 

in frequency and seriousness should be reported. 

Like other things in life, spontaneous reporting of ADRs has both strengths 

and weaknesses. Among the strengths of this reporting system is that it is 

inexpensive and simple, covers all drugs during the whole life cycle of the drug, 

covers the whole population, including subgroups such as children and the 

elderly, does not interfere with prescribing habits and can be used for follow-up 

studies of patients with severe ADRs in order to study mechanisms. One of the 

main aims of the spontaneous reporting of ADRs is to produce signals regarding 

new potential ADRs. In order to fulfil this function appropriately, one must be 

aware of the fact that a number of false signals will be produced and, therefore, 

each signal must be scrutinized and verified before it can be acted upon. 

However, a more serious drawback of this system is that far from all reactions 

are reported and that the percentage that is reported in different situations is hard 

to estimate. In one study conducted in the county of Jämtland in Sweden, the 

under-reported rate of thrombo-embolic disease in connection with treatment 

with oral contraceptive was as high as 100% during the five years studied [24]. 

Other studies have confirmed an under-reported rate of this magnitude [25-27]. 
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There are several reasons for not reporting adverse drug reactions. Among 

the most important ones is the fact that the reaction is already well known and, 

even if the reaction is fatal, many physicians abstain from reporting, for example 

a fatal cerebral haemorrhage due to anticoagulants. Other factors responsible for 

the high degree of under-reporting are a lack of time, prioritization other issues 

in one’s daily activities and forgetting to report [28-29].  

The under-reporting rate differs from country to country and also within 

regions within the countries. The northern region in Sweden, which consists of 

the four northernmost counties, has been considered from a historical 

perspective to have a high degree of reported ADRs. Nevertheless, we know that 

also here there is a high degree of under-reporting here too, in some cases as 

high as 100%, as mentioned above [24]. As a result of the sometimes extensive 

under-reporting of suspected and also certain ADRs in most cases it is very 

difficult, if not impossible, to assess the quantitative risk of specific ADRs 

associated with the use of drugs based on data obtained only from the 

spontaneous reporting database. 
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Methods 

Paper I: Attitudes to reporting adverse drug reaction in northern Sweden. 

Two structurally comparable areas with respect to the number of hospitals, 

physicians, health care centres and inhabitants in the northern region of Sweden 

were selected for the study. A questionnaire was addressed to all the hospital 

physicians and general practitioners in these two areas in order to assess their 

knowledge of the regional adverse drug reaction centre and their attitude to 

reporting suspected ADRs. The questionnaire also contained questions about 

whether the respondents had actually reported an adverse drug reaction or not. 

Furthermore, in case they had reported an ADR, to whom they had sent the 

report and what factors did they consider important in their decision to report or 

not? All questionnaires were answered anonymously and after two weeks a 

reminder letter was sent out to all recipients of the first questionnaire. The 

statistical analysis of the data was performed using the EpiInfo data  

programme [I]. 

Paper II: Spontaneous reporting of adverse drug reactions by nurses. 

During a 12-month study period, nurses working at two departments of geriatric 

medicine in northern Sweden received special instruction on drugs and ADRs, 

ADR reporting and special aspects of ADRs in elderly people. They were 

instructed to report ADRs using the same criteria and in the same way that 

physicians do today. The reports from the nurses were scrutinized with regards 

to the seriousness of the reaction, the reported drugs and the type of reaction 

(type A or B). All nurses working at the two departments (117) were eligible to 

report, but in practice only those attending the teaching actually reported. A 

comparison with historical reporting and with reporting from other geriatric 

departments in Sweden was also made. At the end of the study, all participating 

nurses received a questionnaire aimed at investigating their attitudes to ADR 

reporting [II]. 
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Paper III: Utilization pattern of metamizole in northern Sweden and risk 

estimate of agranulocytosis. 

All cases of agranulocytosis submitted to the Swedish Adverse Drug Reactions 

Advisory Committee (SADRAC) between 1996 and 1999 were identified. The 

utilization of metamizole was investigated by scanning 3567 case records at 10 

hospital departments as well as stored prescriptions at 6 pharmacies during a 3-

month study period. Based on the metamizole utilization pattern in inpatients at 

three hospitals and in outpatients in two counties in northern Sweden risk 

estimates of agranulocytosis during metamizole therapy were estimated. The 

Statistical Package for Social Science (SPSS) was used for the statistical 

analysis [III]. 

Paper IV: Under-reporting of serious adverse drug reactions in Sweden. 

To study the rate of under-reporting we investigated, at five hospitals within the 

county of Norrbotten in Sweden, the total number of diagnosed cases during a 

period of five years (1996 – 2000) with the following diagnoses: cerebral 

haemorrhage (I 61.0 – I 61.9), pulmonary embolism (I 26.0 and I 26.9), 

embolism or thrombosis (I 74.0 – I 74.9), phlebititis, thrombophlebitits or 

venous thromboses (I 80.0 – I 80.3, I 80.8 and I 80.9) and portal vein thrombosis 

and other thromboses or emboli (I 82.0 – I 82.3, I 82.8 and I 82.9). The identity 

of these patients was obtained through a database search. The patients´ case 

records were then scrutinized by a specially trained nurse and the drugs used at 

the time of the event were noted. An assessment of the possibility of an ADR 

was performed using standard WHO causality criteria. Later, database searches 

in the Swedish adverse drug reaction registry were performed in order to 

investigate whether these suspected ADRs had actually been reported to the 

national authority in Sweden [IV]. 
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Paper V: A small financial inducement to stimulate increased reporting of 

adverse drug reactions – a way of dealing with an old problem ? 

Two counties within the northern region of Sweden were selected for the study, 

one of which was chosen as the control area. In the beginning of the study 

period written information about the main purpose of spontaneous reporting of 

ADRs was addressed to all hospital physicians and general practioners in the 

two counties. The information given was identical. However, in the letter to the 

physicians and GPs in the intervention area we added the information that 

during a period of six months two lottery tickets would be given in addition to 

the normal personal feed-back to the report. The corresponding information was 

also published in the local drug committee’s official homepages in the two 

counties.  

After the six-month study period, the actual number of reported ADRs and 

the seriousness of the reported ADRs were assessed. The comparisons were 

made both between the two counties and within the counties over time. In order 

to investigate the attitude towards this kind of stimulation for reporting and also 

towards other factors favouring or not favouring reporting, a questionnaire was 

addressed to all hospital physicians and general practioners within the 

intervention area. All questionnaires were answered anonymously, and after two 

weeks a reminder letter was sent out to all recipients of the first questionnaire 

[V]. 
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Results 

Paper I: Attitudes to reporting adverse drug reaction in northern Sweden. 

The response rate from the study areas was 748 out of the 1274 questionnaires 

sent out (58.7 percent). Of those who responded, 236 were GPs, 433 hospital 

physicians and 79 had other positions. Of the responders, 252 stated that they 

had never reported an ADR and 488 that they had reported at least once in their 

career. Issues that were found to be important in their decision to report or not 

were whether or not the reaction was considered to be well-known, the severity 

of the reaction, hesitance to report only on suspicion, a lack of knowledge of 

existing rules, giving priority to other matters and lack of time to report adverse 

drug reactions. Only minor differences in these regards were observed between 

male and female physicians [I]. 

Paper II: Spontaneous reporting of adverse drug reactions by nurses. 

After the 12-month study period 18 ADR reports involving 22 reactions had 

been received. Seven of these were assessed as serious reactions. All of the 

reactions were of type A. In comparison, during the corresponding period of 

time during the preceding year, only two reports were registered from the study 

clinics. During the study period, only 15 reports were registered by the other 50 

geriatric departments in Sweden [II]. 

Paper III: Utilization pattern of metamizole in northern Sweden and risk 

estimate of agranulocytosis.  

Ten cases of agranulocytosis during treatment with metamizole have been 

reported to the SADRAC during the period 1996 to 1999. During our 3-month 

study period, metamizole was prescribed to 666 (19%) inpatients. 

Approximately 96% of these patients received the drug for less than one week 

and 7.2% had taken the drug previously. One hundred and twelve metamizole 

prescriptions for outpatients were identified at the participating pharmacies. The 

drug was prescribed in 34% of patients for less than one week, in 28% for 7-15 

days and in 38% for more than 15 days. The mean prescribed daily dose was 2.7 
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g. Given certain assumptions, including the actual amounts prescribed, the 

calculated risks of agranulocytosis would be approximately one out of every 31 

000 metamizole-treated inpatients and one out of every 1 400 metamizole-

treated outpatients [III].  

Paper IV: Under-reporting of serious adverse drug reactions in Sweden. 

In the study of under-reporting at the five hospitals in northern Sweden, 1349 

case records were found and scrutinized. Of these, 107 patients had received 

drugs that could have been a probable or possible cause of the disorder. Only 15 

patients were found in the database, while the remaining 92 cases had not been 

reported, giving an overall under-reporting rate of all ADRs of 86%. 

The most frequent diagnosis was cerebral haemorrhage followed by venous 

thrombosis, 545 and 468 respectively. Among the cases that should have been 

reported according to the existing rules for spontaneous reporting of suspected 

ADRs the most frequently occurring diagnosis was cerebral haemorrhage (I 

61.0) in connection with treatment with anti-coagulants [IV]. 

Paper V: A small financial inducement to stimulate increased reporting of 

adverse drug reactions – a way of dealing with an old problem ? 

From the intervention area (IA) a total number of 57 ADRs reports were 

received, containing 62 suspected ADRs during the six-month-study period. 

This equals a numeric increase by 59% compared to the previous year. Of these 

62 ADRs, 40% were assessed as serious reactions. From the control area (CA), 

49 reports containing 50 suspected ADRs were received, the same figure as the 

year before. Thirty-two per cent of the ADRs in the CA were assessed as serious 

reactions. The total number of questionnaires dispatched was 540, of which 381 

were responded to and returned (response rate 70 %). For the most part hospital 

physicians and general practioners did not believe that a small bonus like the 

one in our study would be a useful tool for improving the report rate [V]. 
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Different Ways and Methods for Detecting of ADRs. 

Unwanted as well as unexpected effects may occur during the whole life cycle 

of a drug. During the development of a new drug extensive testing usually is 

performed in order to identify potential hazards. The basic premise is that toxic 

effects caused by a drug are similar in man and in animals. Toxic effects can 

range from negligible to severe and even preclude further development work. 

After these introductory tests the further development of the drug proceeds with 

testing in man. There are four major types of clinical studies:  

Phase I, in which the main objective is to establish whether the drug has any 

effect in man, to perform dose titrations and to receive a preliminary impression 

of ADRs and the pharmacokinetics. The second stage, phase II, is designed to 

ensure the potential therapeutic usefulness for specific symptoms or diseases and 

to determine doses and common side effects. The third stage, phase III trials, are 

often conducted as large multi-centre studies with well-defined groups of 

patients in order to establish therapeutic effects and tolerability compared with a 

standard treatment. In the fourth stage, phase IV, comparison is made with 

established treatments.  

In every clinical trial there should be stipulated routines for the way in 

which incidents and side effects should be reported, usually described in the 

protocol of the study. Serious incidents or side effects should be reported to the 

sponsor of the study within 24 hours from the detection of the event. A serious 

adverse event in a clinical trial is handled in the same as other side effects, but 

there are also teratogenic effects, cancer, events caused by an overdose or events 

that expose a patient to danger or require an intervention in order to prevent 

harm to the patient. Serious adverse events should also be reported to the 

national drug authority not more than 15 days after the occurrence of the event. 

After the approval of a new drug, several methods are available for the Post 

Marketing Surveillance (PMS). Intensive monitoring of a drug or a new class of 

drugs may be conducted over a limited period of time. Publications of case 
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reports or case series in the scientific literature are sometimes a method used by 

physicians to present their findings of suspected ADRs.  

Carrying out studies using different epidemiological techniques, such as 

case-control or cohort studies, is perhaps one of the most effective ways of 

obtaining safety data from a statistical point of view. The field of 

pharmacoepidemiology, including different scientific areas, such as 

epidemiology and clinical pharmacology, has grown rapidly in the past 10 to 15 

years, and this science now constitutes an important tool in  society for the 

surveillance of drugs and their safety.  

However, these studies have some disadvantages, since they are often 

expensive and take a long time to carry out. Alternatively, case-control studies 

can be conducted. Such studies can be performed retrospectively by using data 

from the patients’ case records or different health data registers. One of the 

disadvantages of doing case-control studies in this way is that data on the 

individual basis can be weaker. Instead, case-control studies are usually 

conducted prospectively during a period of three to four years before the final 

analysis of the results can start. Therefore these epidemiological studies are not 

a useful instrument for detecting new and serious ADRs. They are more suitable 

for establishing or rejecting different hypotheses concerning drug-related issues. 

The most commonly used method to detect new and unexpected ADRs is 

spontaneous reporting to a national drug authority. The system for spontaneous 

reporting of ADRs in Sweden will be discussed in more detail in the following 

section. 
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Spontaneous Reporting of Adverse Drug Reactions in Sweden 

Since the system for spontaneous reporting of ADRs was introduced in Sweden 

in 1965, it has been located at a national authority, the Medical Products Agency 

(MPA) in Uppsala.  

In an attempt to improve the general knowledge of several aspects of drug-

related problems and reporting of adverse drug reactions, including the rate of 

reporting, and to be able to form a national network for case–control studies, the 

first regional centre for spontaneous reporting was established in 1992 as a 

collaboration between the MPA in Uppsala and the Division of Clinical 

Pharmacology at the University Hospital in Umeå. The main aims of this 

regionalization were to increase the interest in drugs and drug-related problems 

within the health care system, to increase the number of reports, which would in 

turn enhance the possibility of detecting new and serious ADRs, to increase the 

amount of information in each individual report and also to increase the amount 

of information about drug-related problems to the health care system. The staff 

at these regional centres consist of specially trained nurses, and, at one centre 

also a pharmacist, who work in close collaboration with clinical pharmacologists 

in assessing and evaluating the reported cases, including giving prompt feedback 

to the reporters. 

The specially trained nurses receive and handle the incoming ADR reports 

from hospital doctors, general practioners and dentists within their region. The 

northern region covers more than 50% of the area of Sweden with around 930  

000 inhabitants. All reports are stored on-line in the national database for 

pharmacovigilance located at the MPA in Uppsala. The regional centres receive 

around 400 reports per million inhabitants yearly and work in close 

collaboration with the Pharmacovigilance unit at the MPA. The reports are 

regularly discussed with staff members at the MPA, both in order to secure the 

information and the quality of the reports and to facilitate signal generation 

about new possible ADRs [30 - 31]. A good example, demonstrating the positive 
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effects of the decentralization is the work done by Hägg and co-workers 

concerning the connection between the occurrence of diabetes mellitus and 

treatment with clozapine. This work was initiated by a question from a hospital 

physician in our region to the Regional Centre for Pharmacovigilance, in which 

he asked us if there were any reports in the SADRAC database on diabetes 

during treatment with clozapine [32]. Sepsis as a possible ADR in patients with 

rheumatoid arthritis treated with TNFα antagonists is another example of how a 

regional centre of pharmacovigilance can provide information on a possible 

adverse drug reaction [33]. The regional pharmacovigilance centres have several 

important tasks such as collecting ADR reports from health professionals, 

conducting research on ADRs and providing communication in 

pharmacovigilance matters. In matters and investigations concerning drug-

related problems, mainly ADRs, they often work in close co-operation with the 

regional centres for drug information, usually located at a Clinical 

pharmacology unit. A model, similar to the one in operation in Umeå, has been 

demonstrated to be valuable for both functions involved. This co-operation is 

likely to improve the service to the health care professionals from both the 

regional centre for pharmacovigilance and from the drug information centre 

[34]. 

The model with regional centres for spontaneous reporting of ADRs and a 

drug information centre located at the same department is partly designed like 

the centres of pharmagovigilance in France, where similar units have existed for 

a long time with good results [35]. 

Nearly one third of all questions to a drug information centre, similar to the 

one at our department, deal with matters concerning unwanted and unexpected 

drug effects. The establishment of the Regional Centre of Pharmacovigilance in 

Umeå at the Division of Clinical Pharmacology made it possible to integrate 

these two units within the health care organization. 
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As mentioned before, the staff at the regional ADR centres also take part in 

the conducting of case-control studies. One such study concerning drug-induced 

acute pancreatitis has been made [31], and a second study, the  

Thrombo - Embolic - Hormon Study (TEHS), is in an operational phase and is 

planned to be finished during 2006/2007. 

The regional centres in Sweden are also useful for the national authority 

(MPA) when they want to conduct more or less acute investigations about new 

and serious ADRs. One example of this is the investigation that took place in the 

middle of the 1990s concerning aplastic anaemia in connection with treatment 

with remoxipride. In this work, the staff at the regional centres contributed their 

knowledge of the local health organization in order to identify key persons to 

contact, and also took part in the collection of data from the participating 

hospital departments, including collection of biological samples from the 

patients. 
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Under-reporting of Adverse Drug Reactions 

From the point of view of a regional Centre for Pharmacovigilance and the 

national authority (MPA), the most apparent disadvantage of the system for 

reporting ADRs has to be what has previously been referred to as ”under-

reporting”. This expression alludes to the fact that a vast majority of the health 

care professionals with a well-defined responsibility to report suspected ADRs 

often do not do so. The issue of under-reporting of ADRs is a well-known 

problem. In a study conducted by Inman and co-workers in the middle of the 

1970s the authors identified seven major reasons for why a suspected ADRs was 

not reported. These reasons, later referred to as ”Inman´s seven deadly sins” 

were the following: (1) complacency, encouraged by one-sided drug promotions 

and the belief that only safe drugs are allowed on the market, (2) fear of possible 

involvement in litigation or investigation of prescribing costs by Health 

Departments, (3) guilt of having administered the treatment which may have 

harmed a patient, (4) ambition to collect and publish a personal series of cases, 

(5) ignorance of the Committee’s recruitment for reporting of ADRs, (6) 

difficulty concerning reporting mere suspicions and (7) indifference on the part 

of an individual doctor regarding his essential role as a clinical investigator who 

should be contributing to the general advancement of medical knowledge  

[28, 36-38]. Rather similar findings have been presented later in other studies 

[39]. However, in the work done by Belton and co-workers, only one of the 

“deadly sins” appeared to be confirmed. When Inman made his study on factors 

and attitudes towards the reporting of ADRs, the yellow card system in the UK 

had been operational for ten years. His study was primarily made as an 

evaluation of the yellow card scheme. He concluded in this letter to the editor 

that other factors also could contribute today. The particular “deadly sin” that 

was confirmed by Belton was that the heavy workload deterred doctors from 

reporting suspected ADRs [36].  
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However, under-reporting of ADRs has been, and probably will continue to 

be, one of the main obstacles in the field of drug surveillance. One can assume 

that irrespective of any activities from the national authority, a 100% reporting 

rate will never be attained, not even of serious and fatal reactions. It is just a 

matter of trying to decrease the rate of under-reporting to a minimum. Of course 

the rate of what should be considered to be such a minimum depends on the type 

of reaction and the degree of seriousness of it. It does not seem reasonable to 

collect reports of ADRs recognised as being common for drugs that have been 

used for decades. Such reports do not give much new information, unless such 

reactions constitute a major problem in the health care organization.  

On the other hand, serious reactions that appear when an old drug is used 

could generate valuable information and perhaps lead to different treatment 

strategies. Lumley and co-workers studied general practitioners in order to 

assess the number of ADRs observed in general practice and to record how 

many of them were actually reported to the CSM via the yellow card system.  

During the study period ten serious ADRs were suspected and 27 associated 

with drugs that the CSM had requested special reporting on (black triangle). A 

total of 37 ADRs should have been reported to the CSM but only 5 yellow cards 

(13%) were sent in. However, only 6% of the total number of ADRs seen, were 

reported [40]. 

In a study in Spain conducted by Alvarez-Requejo and co-workers, ADRs 

collected during a short intensive study were compared with primary care 

reports to a regional centre in Spain. The intensive study was undertaken by 146 

randomly selected GPs. The regional centre received reports concerning the 

whole regional population (2.5 million) and the under-reporting coefficient was 

estimated as the ratio between the number of ADRs observed by the doctors and 

the number of reactions identified through the spontaneously reported cases 

[41]. 
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The main finding in this study was that the under-reporting rate was substantial, 

although not homogeneous for different reactions. The under-reporting seemed 

to be positively selective as it mainly involved less severe and well-understood 

effects. These results underline the value of spontaneous reporting as a method 

for signal detection. However, the commonly held consideration that 

spontaneous reporting of ADRs is the best method for recognizing new and rare 

ADRs has been the subject of considerable criticism [42-43]. The main weak 

points have been the absence of a known denominator of the number of people 

exposed to a drug and the existence of a significant amount of under-reporting. 

Under-reporting reduces the sensitivity due to an underestimation of the 

frequency and thereby the impact of the problem. It also makes the system 

vulnerable to selective reporting, which may introduce a serious bias. 
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Using Prescription Data 

During the development of a new drug, a large amount of tests and trials are 

performed. The main reason for these tests is aimed at evaluating the known 

pharmacological effect of the drug, but also at establishing possible 

toxicological and teratogenic effects. The vast majority (>75%) of all ADRs are 

connected with the pharmacological effects of the drug and are often labelled as 

type A. Other side effects that are not clearly related to any pharmacological, 

chemical or physiological effect of the drug are classified as type B. In the SPC 

frequency table of the labelled ADRs, the reactions of type A are often common 

or less common (1/100 to 1/1000). At the time of the introduction of a new drug, 

it has been tested in animals and clinical trials on humans on approximately  

3 000 to 4 000 patients have been performed. At this stage the overall safety 

profile of the drug is far from being established. It is not until the drug has been 

prescribed to between 30 000 and 50 000 patient’s that a more certain 

assessment of its safety can be made. Spontaneous reporting of ADRs 

contributes to this knowledge. However, to calculate the risk of a certain adverse 

drug reaction based on data from spontaneously reported cases is almost 

impossible since, in most cases the numerator is uncertain. Even if some 

prescription data are available in the form of data on delivery to the hospitals 

and pharmacies, information about the actual amount prescribed to the patients 

and collected by patients at the pharmacies is often unavailable. Therefore, when 

trying to estimate the actual risk for a specific reaction, one of the vital 

conditions required should be some form of prescription data.  
In order to try to estimate the risk of agranulocytosis in connection with 

treatment with metamizole, we chose to scan several thousands of case records 

of patients who had received metamizole during a specific period. The pattern of 

metamizole use was also investigated in outpatients. Through sales figures, we 

were able to identify seven pharmacies with substantial sales of metamizole. 

One pharmacy was excluded from the analysis because it was not able to submit 
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any data to us. At the remaining six pharmacies more than 60% of the total sales 

of metamizole in the two counties were identified. The main reason for choosing 

these pharmacies was to obtain a sufficient number of patients who had received 

metamizole or metamizole prescriptions. The study period was the same as for 

the use of metamizole in inpatients [III]. 

Prescriptions are stored for at least three years at all pharmacies in Sweden. 

The pharmacies keep the prescriptions after dispensation, and iterated 

prescriptions after the last dispensation. In addition, stored prescriptions at six 

local pharmacies were scanned by personnel employed at these pharmacies  

[III]. These data were then multiplied to give national figures and thus we were 

able to calculate the risk of agranulocytosis among users of metamizole.  

Three of the 10 cases of agranulocytosis reported to the SADRAC occurred 

in inpatients and seven in outpatients. Based on our present data and on 

extension to the whole of Sweden, the estimated treated populations would 

correspond to 93 000 inpatients and 10 000 outpatients. Based on these figures, 

the calculated risks of agranulocytosis would be approximately one out of every 

31 000 inpatients and one of every 1 400 outpatients again assuming that all the 

reported cases of agranulocytosis were attributable to metamizole and assuming 

a 100% reporting rate. Taking into consideration the fact that a minor portion of 

the outpatient prescriptions was not included the average metamizole dose could 

be estimated to be 43.8 g, resulting in an estimated risk for agranulocytosis of 

approximately one out of every 1100 outpatients. In this study, however, only 

3% of the 666 inpatients recorded continued to receive prescriptions for 

metamizole after hospital care. All degrees of under-reporting will 

proportionally increase these estimated risk figures.  

However, there was some uncertainty about these numbers due to the fact that 

we did not know if all cases of agranulocytosis had been reported to the 

SADRAC or not. One of the advantages of this method is that one will get a 

rather good idea of whether the patient has actually been given the drug or not 
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and how much and for how long. On the other hand, this type of investigation is 

often time-consuming and costly. 

A study by Hedenmalm and Spigset with the objective of describing the 

pattern of blood dyscrasia associated with metamizole (dipyrone) has also been 

published. All spontaneously reported blood dyscrasias associated with 

metamizole were reviewed and the reported incidence of agranulocytosis was 

estimated from the total prescription sales of metamizole. This investigation was 

based on prescription data (sales statistics, number of DDDs) and the incidence 

of agranulocytosis was estimated from the total number of cases reported on 

outpatients in relation to the total number of outpatients prescriptions dispensed 

in Sweden between 1996 and April, 1999. Their results indicated the incidence 

to be at least 1/1439 prescription (95% CI 1:850 to 1/4684). A similar estimate 

of the risk in inpatients could not be made based on sales statistics as no such 

information was available. However, it was considered that, on the average, 

duration of treatment in hospital may have been too short for sensitization to 

occur [44]. 

Two major types of drug-induced agranulocytosis have been described, one 

immunological type, which is caused by drug-induced antibodies and a toxic 

type in which the offending agent drug (or a metabolite) suppresses cell 

production in the bone marrow [45]. Our data, indicate that regardless of the 

mechanism, the patients have to be exposed to the drug or its metabolites for at 

least 4 days. Therefore, the increased risk observed in outpatients, compared to 

inpatients, is most probably related to the prolonged exposure time for 

metamizole (dipyrone) [III]. The findings in the study by Hedenmalm and 

Spigset support this theory. In a recently published case-control study, different 

risk estimates are presented, which will be discussed more in detail in another 

part of the thesis [46]. 
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Spontaneous Reporting of Adverse Drug Reactions by Doctors, Nurses, 

Pharmacists and Consumers 

From an historical perspective doctors, have always been considered to be the 

best source for the national drug authority to obtaining information about 

unwanted drug effects and adverse drug reactions. The attitudes towards and 

factors determining the reporting of ADRs among hospital doctors and GPs have 

highlighted some factors and issues that should be commented on. The most 

important factor that makes a doctor refrain from reporting a suspected ADR is 

if the reaction is well known [I]. This attitude is not particular unexpected since 

the current rules for the reporting of ADRs in Sweden imply that it is not 

necessary to report commonplace ADRs associated with the use of older drugs. 

However, serious or fatal cases in connection with treatment with older drugs, 

for instance cerebral haemorrhage from anticoagulants, should also be reported 

[23].  

However, it has been shown that the under-reporting rate in this situation 

could be as high as 95%. The rate of under-reporting of other ADRs could also 

be extensive [24]. On the other hand, one of the main factors for reporting 

among the responders in our survey of ADR reporting was the severity of the 

reaction [I].  

If this holds true for all health professionals with an obligation to report, the 

under-reporting rate for certain reactions would not be as high as 95 to 100% 

[24,47-49]. Since 1975 it has been compulsory for physicians and dentists to 

report fatal and serious ADRs in Sweden and, in an international comparison, 

Sweden has had a high degree of reporting of ADRs. One fourth of those 

responding in our survey stated that they had a problem with reporting based 

only on the suspicion of an ADR. It seems that the doctors prefer to wait until 

they become absolutely certain that the observed symptoms or pathological 

laboratory findings are really due to a drug treatment before they send in their 

report.  
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Reporting of suspected ADRs on often weak or very weak suspicions is 

certainly a very different approach, and quite contrary to the way in which 

doctors are trained to deal with problems in patient care. Since this view seems 

to be shared by many of the doctors it may reflect a misinterpretation of the 

existing rules for reporting ADRs in Sweden [I].  

There was a very small difference between male and female doctors in 

reporting ADRs. However, female doctors seemed a little more willing to admit 

that they sometimes forget to report than their male colleagues. A somewhat 

larger proportion of the females stated that they had a problem with reporting 

only on suspicion. They also admitted to a higher degree of uncertainty about 

the existing rules for reporting [I]. Similar results have been shown in other 

studies with the aim to investigate the attitudes of physicians towards reporting 

ADRs [50]. 

In other countries than Sweden, other methods in the spontaneous reporting 

systems have been used for collecting information about ADRs. Thus hospital 

pharmacists, consumer reports and nurses have been used [51-59]. Some of 

these systems have been operating in parallel with reports from physicians and 

separate projects from these have also been developed. 

Nurses have been studied as a source of information on ADRs. In one study 

conducted in the Netherlands, a comparison between doctors, nurses and 

patients was made with the aim of studying the relative value of reported 

adverse drug events. The main finding in this study was that doctors reported a 

larger number of adverse drug events. Furthermore nurses also reported less 

serious reactions than the physicians. However, among the reports received from 

patients about 20% consisted of reports concerning a new drug [7]. In Sweden, 

the corresponding figure for ADRs from doctors related to new drugs has been 

20% to 25% at the most in the past ten years. 

Involving pharmacists in the reporting routine for ADRs has also been 

discussed previously. This issue has also recently been revived in Sweden. The 
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main purpose of including this new category as reporters of ADRs is to increase 

the reporting rate. However, so far, the national drug authority in Sweden, MPA, 

has not recommended reports from this category. The main reason for this has 

been the opinion that the information in these reports would probably lack 

adequate information on for example, medical history, treatment period and 

concomitant drug treatment. The benefits to the reporting scheme when 

pharmacists were allowed to participate was studied in the UK. One of the 

findings reported in that investigation was that mainly ward pharmacists could 

play an active role in ADR monitoring. It was also suggested that many 

reactions would have passed undetected if they had not been brought to the 

attention of the medical staff by the ward pharmacists. However, only one of the 

reactions detected by the ward pharmacists was considered suitable to report to 

the Committee on Safety of Drugs (CSM) [60]. However, referring to this study 

the CSM in the UK stated in 1986 that the pharmacists played an important role 

in drug safety which should continue to be developed. Eleven years later, in 

April 1997, hospital pharmacists in the whole of the UK were officially 

recognized as reporters of ADRs [61]. 

In other countries, both in Europe, Asia and in the USA, pharmacists 

contribute to the national reporting systems by submitting ADR reports in 

different organized systems. In a paper by Grootheest and co-workers, an 

overview of the current reporting from pharmacists is presented. The 

pharmacists’ role in the reporting of ADRs differs widely from country to 

country. In many countries participating in the WHO Drug Monitoring 

Programme pharmacists contribute with an extensive reporting. However, in 

some other countries, where this group of professionals also are permitted to 

report, the reporting rate from pharmacists is very low. The role of the 

pharmacist thus seems to differ from county to country, and in countries where 

their role is  more of a dispenser of drugs, the rate of ADR reports from this 

group is low. The share of reports from pharmacists varied from 1% to 30% of 
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all ADRs reported. According to the review, the quality and information in each 

report was considered sufficient to contribute to the reporting scheme in the 

countries where the reporting rate from pharmacists was extensive [62].  

In a local scheme at England´s Royal Liverpool Hospital (RLH), a study 

was conducted with the objective of investigating different ways in which the 

hospital pharmacy could encourage the identification and reporting of ADRs. 

This involved leaving green reporting cards in all wards in the hospital. This 

card could be filled in by either doctors or nurses. The cards were regularly 

collected by the pharmacists and all the necessary background information was 

obtained by the same person. Each individual ADR report was later discussed by 

an ”ADR team” consisting of pharmacists and clinicians. If necessary, a ”yellow 

card” was sent to the CSM. The level of reporting to the CSM showed an 8-fold 

increase during the 12-month study period [63]. A scheme, similar to the one 

described above was later launched in the northern region of the UK. The data 

obtained from the three participating hospitals were compared with concurrent 

yellow cards from four control hospitals. The reporting of yellow cards did not 

increase as much as in the RLH scheme, even though there was a clear increase 

in ADR reporting here too. They also concluded that the green card scheme was 

a useful and practical method for detecting and identifying ADRs [64]. 

A voluntary ADR reporting system for doctors and pharmacists in the 

Netherlands was introduced in 1984 and in 1995, and was officially appointed as 

the national reporting centre. In a recently published study, reports from 

pharmacists were compared with reports from doctors regarding the distribution 

of the ADRs in relation to different organ systems and the seriousness of the 

reaction. During the study period, January 1995 to December 2000, over 15 200 

reports were received covering more than 25 000 ADRs and, of these 

pharmacists had contributed with about 40%. Doctors reported more ADRs 

related to the cardiovascular system, liver disorders and psychiatric symptoms 

than pharmacists. The percentage of the reports judged as serious, were almost 
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twice as high among doctors as it was for pharmacists and moreover the reports 

from physicians increased more during the study period than those from 

pharmacists. In this investigation it was concluded that the pharmacists in the 

Netherlands contributed with a substantial number of ADR reports and that the 

reports from the pharmacists were presumed ADRs from “external” organ 

systems such as skin and eyes [65]. 

The objective of another survey conducted in the UK was to evaluate 

nurse’s reporting of ADRs. In this pilot study, the nurses were asked to complete 

specially designed nurses’ yellow cards. All specialist nurses from 15 hospitals 

were invited to participate. The majority of these specialist nurses were hospital-

based and only a small number of them had a role in primary care. The 

questionnaire was distributed to all specialist nurses (n =265) at 15 hospital at 

the start of the study period and at the end of this period (after 6 months). The 

aim of the first questionnaire was to establish a baseline of their knowledge of 

ADRs and their ADR reporting and the aim of the second one to assess the 

effectiveness of the education provided and their reason for non-reporting. After 

six months 25 “yellow cards” from specialist nurses had been received. 

However, only 12 of these had completed a nurse yellow card. Three of the 

remaining nurses who did not send in their report stated that the doctor had 

reported the ADR, three of the other nurses indicated a lack of time as the 

reason, one was uncertain about the existing rules for reporting and six gave 

other reasons for not reporting. Furthermore, the majority of the respondents felt 

that they knew more about ADRs and drug safety after taking part in the pilot 

study. They also stated that participation in the programme had enhanced their 

professional development. However, more than 50% of the nurses felt that they 

would benefit from more education and information [66]. 

The contribution of reports to the yellow card system by nurses was also 

investigated in an Irish study. The design of this study was discussed with the 

nursing administration and the senior nursing staff and a definition of an adverse 
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drug reaction and guidelines for reporting were delivered to each ward and each 

specialist unit at the hospital where the study was conducted. During the 14-

month study period, 100 ADRs were reported, and among these, 17% were 

assessed as serious. During the same time the hospital physicians reported only 

28 ADRs. The main and most important conclusion in this investigation was that 

nurses with adequate background information and understanding of the system 

may add significantly to the reporting of adverse drug reactions [67]. 

In a study of the characteristics of ADRs reported by hospital physicians, as 

compared to those reported by nurses at a hospital in France, it was found that 

doctors reported serious reactions to a higher degree. In this study, the nurses 

reported more cutaneous reactions, (50% vs 24%). Doctors reported 

significantly more neuropsychiatric, haematological, hepatic and renal side 

effects than did the nurses [57]. 

In the project carried out at the two geriatric departments in Umeå and 

Luleå, the participating nurses received special training about drugs and ADRs, 

ADR reporting and about special aspects of ADRs in elderly people. In all, this 

course included 24 lectures [II]. The reasons for choosing a geriatric department 

for this study were mainly the fact that old people have more diseases, are often 

treated with several drugs and are therefore at a greater risk of developing ADRs 

and moreover a longer median time in hospital is spent by the geriatric patients 

compared to those treated at a department of internal medicine. In addition, 

pharmacokinetic factors contribute importantly to the increased risk of type A 

reactions among the elderly. The glomerular filtration rate (GFR) declines with 

age from 30 years and onwards so that the average GFR value of an 80–year old 

is 30% less. This decline does not occur in all elderly subjects and is partly 

related to underlying pathophysiological changes rather than a consequence of 

age. These differences may result in varying and, in some patients high 

concentrations of drugs and drug metabolites, which may increase the likelihood 

of unwanted effects. The decline in renal function is especially important in 
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relation to renally excreted drugs with narrow therapeutic windows. Thus, to 

some degree, one could expect a higher prevalence of adverse drug reactions in 

this population than, in for instance children or young adults. Elderly people 

may also be more fragile and more susceptible to unwanted drug effects such as 

adverse drug reactions or various interactions.  

In an overview of reported ADRs to the national system of 

pharmacovigilance in France, it was found that the actual number of drugs 

given, rather than the age itself, was the most important factor for development 

of ADRs among the elderly [68]. 

Reports from consumers have been and are still the topic of a sometimes 

intense debate in Sweden. A consumer institute for medicine and health named 

”KILEN” recently opened a website to which patients who have experienced 

unwanted effects of drugs, including ADRs and addiction can report. At the 

present time, it has not been decided whether these reports may be added to 

those of the Swedish Adverse Drug Reaction Advisory Committee (SADRAC). 

Reports from consumers could have some advantages. Thus, if reports directly 

from the patients would be accepted, one could expect a substantial increase in 

the actual number of reports. However, one could also assume that a lack of 

critical information regarding medical history, concomitant drug therapy, the 

results of performed laboratory tests and other investigations would be missing. 

Because of this, any assessment of the possible relationship between the 

reported reaction and the suspected drug(s) would be difficult. In addition, the 

contribution to the spontaneous reporting system in Sweden would be marginal 

as it is likely that the patients would probably mainly report already well-known, 

common and non-serious ADRs. However, there are some international 

examples where reports from consumers have provided valuable information 

about clinical important topics. In New Zealand there were at one time about ten 

reports of problems involving intrauterine contraceptive devices (IUCDs) 

containing copper reported to the national centre, whereas there were 300 
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reports filed by a consumer group. When these consumer reports were 

considered they led to improved training of doctors in the technique for inserting 

this device [69]. 

There is also a potential risk that two separate reporting system could lead to 

reports being duplicated. Furthermore since no medical evaluation of them is 

made, one must question the scientific and regulatory value of these reports. 

Most certainly patients who experience an adverse event during treatment with 

any drug must be relied upon. However, it would be preferable for them to 

contact the health care professionals and to encourage them to report the 

suspected ADR. It is therefore doubtful that consumer reports in Sweden in their 

present form will have any important role in post-marketing surveillance, not 

even for generating signals. However, this system has only recently been 

introduced in Sweden and the national authority, MPA, is following its 

development with interest. 
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The Future of Spontaneous Reporting of ADRs 

In the future field of drug safety and drug surveillance spontaneous reporting of 

ADRs will probably remain one of the more important methods. Different kinds 

of computerization, including systems for individually based prescription data, 

will serve as a complement to this and be used to optimise the rational use of 

drugs. One could also envisage computerized programmes for patients’ case 

records in which automatic detection of ADRs and also automatic reporting by 

an on-line function to the national drug authority are included. When a 

suspected ADR is mentioned or discussed in the patient’s record, a report will be 

sent by coded electronic mail or in some other way.  

However, in such a system or scheme, questions about patient integrity and 

the possible risk of transferring classified information about the individual 

patient’s medical history and drug use without adequate security has to be 

solved. One can never accept the possibility that information about an individual 

patient can be obtained by unauthorized persons. Securing future systems for the 

reporting of ADRs in this way, making it impossible for people outside the 

system to access the information has to be one of the more vital and important 

issues to deal with. Today there is a large number of different computerized 

systems within the Swedish medical organization. For example, only in the 

county of Stockholm, there are more than 20 different systems for computerized 

patients’ records in operation. The abundance of different programs, some of 

them initiated as ”home-made” ones, has made it difficult to develop a computer 

program that is compatible with all of them. The introduction and development 

of some kind of web-based reporting also in Sweden, would most certainly be a 

great achievement within the field of drug surveillance. This should not be 

affected by the particular programs used in the different counties or hospitals. 

Most of these computerized systems in use in the health care system today are 

not equipped with any functional module for reporting ADRs. A possibility to 

report through the world wide web already exists in some parts of Europe and 
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also between manufacturers and national drug authorities [70]. Local projects 

within the health care system, in order to test different computerized system 

which would enable reporting of suspected ADRs, are also in progress in 

Sweden. Necessary steps and efforts in order to realise plans for a web-based 

reporting from the health care system in Sweden has a high priority. However, 

this work should be organised in such a way that all important aspects are 

considered and that all parties involved can co-operate in order to obtain the best 

possible system. 

However, in spite of all advanced technology, the decision to report a 

suspected ADR will remain at the discrimination of the individual reporter.  

The successful decentralized system operating in Sweden since 1992 has 

established spontaneous reporting of ADRs as a natural element in the health 

care system [30,34]. Increasing the information to and training of all health care 

personnel who have to make decisions in their daily and routine work about 

drug therapy and decide whether specific symptoms might be related to drug 

therapy will become one of the most important challenges of the future. To keep 

awareness of the existence ADRs alive and to interest all groups of personnel in 

rational drug use, this kind of information and training must be given on a 

regular basis. It is common knowledge that the results of any information given 

will fade away and that most of the information given will be forgotten after 6 to 

12 months. It would therefore be desirable that information about ADR and 

reporting of ADRs could be given to all interested health care personnel at least 

once a year. Furthermore, it is also desirable that the existing collaboration 

between regional centres, the MPA and local drug committees in these matters 

should continued and, in many respects, also broadened even more.  

Spontaneous reporting of ADRs will probably remain one of the most 

important elements in the surveillance of drug safety but the responsibility of 

reporting ADRs should be shared by all groups of health care personnel that 

have direct contact with the patients. Nurses are well trained to monitor patients’ 
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responses to drugs and they are also suitable for observing untoward effects of 

drugs. Thus they should also be well suited for reporting ADRs. It has been 

shown that nurses are a valuable resource for detecting and reporting ADRs. 

They are in an ideal position, many times working in close contact with the 

patients and their relatives. In some countries around the world, nurses play an 

important role within the field of drug safety, by reporting suspected ADRs. In 

Sweden, it seems that physicians in general have no objections to nurses having 

the opportunity to report ADRs. 

Maybe the rate of reported ADRs could be improved by offering some form of 

inducement. However, the implementation of such a system is perhaps more of 

an ethical or moral issue than a legal one. 
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Discussion 

There are several more or less effective methods for the detection of ADRs 

depending on which stage of development that the drug is in. Extensive testing 

performed in order to identify potential hazards, such as toxicological or 

teratogenic effects, constitutes an important part in the development of a new 

drug. Later in the clinical tests, phase I to phase III trials are the most valuable 

tools for establishing efficacy and safety in humans. After marketing a new 

substance, as well as for other already approved drugs, epidemiological studies 

such as case-control and cohort studies are two methods available to obtain 

information related to rational and safe use of all drugs. However, these kinds of 

studies in a population or part of a population are often time-consuming and 

costly. Therefore, these types are usually not useful tools for detecting new and 

serious ADRs. Instead, they are more suitable for establishing or rejecting 

different hypotheses concerning drug-related issues. Publication of case reports 

or series of cases in the scientific literature is sometimes employed by doctors to 

call attention to a problem associated with a certain drug. However, this method 

has the disadvantage that it is not certain that all doctors whom it may concern 

actually have the opportunity to read the report. Therefore, it seems suitable that 

doctors who want to publish these kinds of case reports also report them as 

suspected ADRs to their national authority so that they, when necessary can 

react to the report.  

 

The most common method relied upon by national drug authorities in their 

work to obtaining information about suspected ADRs is spontaneous ADR 

reporting. In Sweden, this system was launched in 1965 more or less as a direct 

result of the thalidomide disaster. The system of spontaneous reporting in 

Sweden is well established and the health care professionals have a fairly good 

knowledge of how and why the system is operative today. In the study in which 

we investigated the attitude and factors for reporting ADRs by doctors in 
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northern Sweden we found similar results to those found in other studies. The 

main reason for not reporting among the respondents to our questionnaire was 

that the reaction is already well known and therefore no report is required. This 

is not a particularly unexpected attitude, since the current rules for reporting in 

Sweden state that it is not compulsory to report commonplace ADRs associated 

with common, old drugs. Considering the heavy work load on health care 

professionals in Sweden at the time when this investigation was made, it is not 

unexpected that the second reason for not reporting a suspected ADR was 

forgetfulness. This finding has recently been confirmed by Ekbom et al [71]. 

In an attempt to improve the overall reporting rate, a collaborative project 

was initiated by the MPA in Uppsala together with the Division of Clinical 

Pharmacology in Umeå in 1992. This project gradually resulted in the 

nationwide establishment of six regional Centres for Pharmacovigilance. The 

first of these centres have now been operative for around 10 years. The purpose 

of this regionalization was, among other things, to increase the general interest 

in drugs and drug-related problems, to increase the number of reported ADRs 

and, as a result, to increase the possibility of earlier detection of new and serious 

ADRs. At these centres, specially trained nurses or pharmacists receive and 

handle all incoming reports within their region. Besides dealing with the routine 

handling of the reported ADRs, the employed at these centres also have other 

important tasks. Conduct of research on ADRs in case-control studies and 

communications in pharmacovigilance are other important obligations along 

with providing education and instructions for students on different levels within 

the health care education system. Nearly one third of all questions to a drug 

information centre, such as the one established at our Department concerns 

suspected ADRs or interactions. By means of close collaboration with the drug 

information centre, much can be gained. The establishment of the regional 

centre in Umeå has made it possible to integrate this unit as a natural part and 

function of the health care organization. This has most certainly improved the 
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service to the health professionals both from the regional centre for 

Pharmacovigilance as well as from the drug information centre [30,34]. 

 

Prescription Data and Spontaneous Reporting in Risk Assessment 

As a rule, modern drugs mostly involve safe and effective treatment of diseases 

in humans. Providing safe and cost-effective drugs to the population has to be 

one of the more vital assignments of drug manufacturers and national drug 

authorities. 

To be able to calculate the incidence of ADRs related to different drugs the 

number of exposures to the drug(s) must be estimated. Today, some prescription 

data can be obtained from pharmacies (sold DDDs). Also, the number of 

handled prescriptions can be found in the pharmacy registers. However, there is 

no collected information on the hospital use of drugs at the individual patient 

level.  

We studied the pattern of utilization of metamizole for both inpatients and 

outpatients. In this study, we scanned thousands of patients’ case records  [III]. 

We were able to identify more than 600 individual patients at 10 departments at 

three hospitals who had received a longer or shorter treatment with metamizole 

during the study period. Pharmacists at the local pharmacies manually scanned 

all stored prescriptions retrospectively. The pharmacist who did the scanning 

received written and oral instruction about the study protocol. The current 

legislation in Sweden concerning the health care organization is intended to 

protect the patient’s integrity and this legislation is sometimes in conflict with 

the laws that regulate pharmacies. Therefore, we were not able to scan the stored 

prescriptions ourselves. 

These differences make studies involving both pharmacies and the health care 

organizations more difficult.  

However, the pharmacies included in the data collection programme 

accounted for the majority of the total sales in the two counties. The total 
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number of pharmacies in these two areas was 71, but most of them are small, 

with only one or two pharmacists employed and they handle a relatively small 

number of prescriptions daily. The reason for conducting this investigation as a 

retrospective study is very simple. Since, at the time of the study, metamizole 

had been withdrawn from the Swedish market, a prospective study was not 

possible. Even though the main objective of this study was to investigate the 

pattern of utilization of metamizole in order to better estimate the quantitative 

risk of agranulocytosis, the study also describes a method of obtaining the actual 

number of patients exposed to a specific drug [III]. 

From a practical point of view, we did not lose any statistical power and we 

most certainly gained much time in doing this study in a retrospective manner. 

The nurse spent a total of 14 working days obtaining these data, not including 

the departments where the case records had to be collected from the archives. 

The latter part of the study was performed by staff at the participating 

departments. However, one could argue that a prospective study would have 

been better as a more traditional way of conducting similar studies. With the 

method we used in our study, we probably did not identify every single patient 

receiving metamizole during the study period. On the other hand, if we had been 

able to do a prospective study it is possible that the dropout rate would have 

been higher than the number of patients who we had not been able to identify. 

This is due to the fact that it would have been difficult to motivate every single 

staff member at the participating departments to make notations on a special 

sheet of paper when a patient received a dose of metamizole or for a staff 

member at a pharmacy to make similar notations when a prescription for 

metamizole was handled. However, it is perhaps an unrealistic idea to identify 

the exact number of patients receiving treatment with metamizole. If the selected 

pharmacies and departments are representative for the whole country could be 

discussed. Most certainly, a strong argument could be put forward that this is not 

the case. One disadvantage of our study is the restricted area and the small 
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number of pharmacies. However, we did not have sufficient time and resources 

to involve larger areas and/or more pharmacies. Nevertheless, our investigation 

also demonstrated a method for obtaining and using prescription data for an 

estimate of the  number of patients probably exposed to a certain drug. 

In the study by Hedenmalm and co-workers similar results concerning the 

risk among outpatients were obtained [44]. However, a drawback in that study 

was that they were not able to calculate the risk among patients receiving 

treatment with metamizole during a hospital treatment period as no data on 

individual patients using metamizole in hospital were available to them. In our 

study, we also investigated the use among hospitalized patients, the majority of 

whom received metamizole for less than four days. It is worth mentioning, 

however that we also found patients who had been treated continuously with 

metamizole for more than 3 months without experiencing any serious side 

effects, such as agranulocytosis. Actually, among the cases reported to the 

SADRAC, there were some individuals who had been treated with metamizole 

for a long time (4 months at the most). Also remarkable are the results 

concerning the reported incidence of agranulocytosis in the study by 

Hedenmalm and others based on sales data from the National Corporation of 

Swedish Pharmacies (Apoteket AB). They reported an incidence almost 

identical to the one found in our study [III]. 

An interesting finding among these cases is that the majority of the ten 

patients had been previously exposed to metamizole or stopped the treatment 

temporally before the first symptoms of fever and decreased blood cells were 

observed. These findings support the hypothesis that this specific adverse 

reaction is caused by some kind of allergic reaction requiring the development 

of hypersensitivity to the drug or metabolites in question [44]. 

In a recently published case control study from Spain the risk of 

agranulocytosis in connection with treatment with metamizole was investigated. 

In this particular study the attributable incidence was 0.56 (0.4 – 0.8) cases per 
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million inhabitants and year, and it was also shown that the risk of this particular 

ADR increased by the duration of use and that there was no demonstrable 

increased risk 10 days after withdrawal of the drug. The results from this study 

supported the findings from the IAAAS study that agranulocytosis caused by 

metamizole is a rare ADR. The reasons for the difference between the results in 

the IAAAS study and the studies performed in Sweden could be several. The 

cases in the Swedish material had been exposed to metamizole for considerably 

longer time periods, and the patients had also been using other drugs known to 

cause agranulocytosis. The epidemiology of agranulocytosis in Sweden is also, 

according to the authors, a little bit surprising and this is something that one 

could agree on. Actually at the time when the IAAAS study was performed in 

the 1980s, Sweden had the highest incidence of agranulocytosis with 

7.0/million. At that time metamizole was not approved in Sweden. However, in 

1997 in a Swedish study, where the same methods for ascertainment as in the 

IAAAS-study were used, the incidence of agranulocytosis had dropped to 

3.0/million. At this time metamizole had been re-introduced on the Swedish 

market. It seems obvious that the pattern of use has been quite different in 

Sweden compared to other parts of Europe. The patients in Spain seem to use 

metamizole for a considerably shorter time period than Swedish patients. 

Therefore the Swedish patients were at a higher risk of developing this rare 

ADR. Agranulocytosis induced by metamizole is a hypersensitivity reaction and 

it is possible that a higher dose and longer exposure are more likely to induce 

hypersensitivity. The attributable cases of agranulocytosis in Sweden could thus 

be due to exposure to high doses and to exposure for a long time period. 

However, there may also be regional and true geographical differences in risk, 

which also could include concurrent genetic or environmental factors [46] 
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Under-reporting of adverse drug reactions 

The fact that a vast majority of serious and fatal ADRs are not reported is not 

only a problem in Sweden. Instead, this is a problem as old as the spontaneous 

reporting system itself. In a review of three different studies, with different 

approaches, performed in France it was found that the overall under-reporting 

rate of serious ADRs in France was 95%. In the studies performed in France it 

was calculated that between 104 000 and 144 000 patients were admitted to 

hospital due to ADRs annually [49].  

In Sweden, around 600 000 patients annually are admitted to short term 

medical care. It could be assumed that around 10% of these, has an ADR as a 

direct or contributing cause for the admission. Around 60 000 patients are 

admitted to hospital due to an ADR and, according to current rules for ADR 

reporting, these cases should have been reported. In 2004, around 4 000 ADR 

reports were submitted to the MPA in Uppsala, Sweden. Of these, 33% were 

assessed as serious. Extrapolation of this number gives a rate of under-reporting 

of 98%.  

This estimation is supported by the findings in one of our own studies in which 

we found an under-reporting rate of 86% [IV]. This study showed, that also in 

areas or countries where spontaneous reporting of ADRs has been shown to be 

very efficient there is still an extensive degree of under-reporting. In some 

studies it is suggested that under-reporting is not homogenous and that degree of 

reporting depends on the kind of and the seriousness of the reaction and that  

ADRs considered to be serious are more likely to be reported [41]. However, 

this conclusion seems to be somewhat inconsistent as the results from our and 

other studies show the opposite. The reporting rules for spontaneous reporting of 

ADRs clearly state that ADRs leading to admission to hospital are regarded as 

serious and should therefore be reported. 
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There is a strong opinion among doctors that commonplace ADRs 

associated with the use of older drugs do not need to be reported. However, 

according to current rules for ADR reporting cerebral haemorrhages from 

anticoagulants for example should be reported since they are often serious and 

fatal, but we know, that these ADRs are rarely reported [I, III]. Most, probably 

this is an extensive issue not only in Sweden, but a worldwide problem.  

Offering health care professionals who report suspected ADRs some kind of 

bonus or encouragement has been considered to be a possible way of improving 

the rate of reported ADRs in some studies. In a regional setting in Ireland junior 

doctors received IR₤3 for each yellow card they filled out and sent in during a 

period of 6 weeks. During the study period 150 ADR reports were received, 

corresponding to the total number of ADRs that had been reported in the 

previous 6 years. After the study had been completed, the number of reported 

ADRs declined to the same level as prior to the study period [72]. There is no 

further information in the literature about similar attempts to increase the rate of 

reporting ADRs. We were therefore interested in investigating if a some kind of 

financial inducement could be a feasible and practical method of improving the 

reporting rate. In our study we gave each reporter of an ADR two lottery tickets, 

with a value of about 5€ during a period of six months. A comparison of the 

reported ADRs with respect to number of reports, quality, seriousness and 

reported drugs were made with a similar county, with respect to inhabitants, 

physicians, GPs and health care facilities. This was an interventional as well as 

an observational study. Prior to the study period of six months, a personal letter 

was mailed to all doctors within these two counties. The letter contained general 

information about the purpose of the spontaneous reporting scheme in Sweden, 

when and why suspected ADRs should be reported . However, in the letter to the 

doctors in one county we added the information that they would receive two 

lottery tickets for each report they sent in during the following six months. An 

increase in reported ADRs was noticed in both of the participating counties. 
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However, the increase in ADR reports was smaller from the county were they 

did not receive lottery tickets in addition to the regular feed-back. The increase 

from the control area was of a temporary nature and after 3 months the rate of 

reported ADRs had decreased to the level prior to the information letter. Among 

those who responded to our questionnaire in the interventional area a minority 

had reported a suspected ADR during the six-month study period and there was 

no difference between GPs and hospital physicians in this matter. Less than 10% 

among the responders stated that some kind of bonus could be a proper way of 

improving the reporting rate of ADRs. In this investigation the severity of the 

reaction was important to a majority of the responders in their decision whether 

to report or not. These results conclude findings from a previous study [I]. We 

did not send any questionnaire to the physicians mainly for two reasons. First of 

all, in paper I, where we investigated the attitudes to and factors for the reporting 

of ADRs in the same counties as the ones that we selected for this study. In that 

investigation we did not find any major differences between the GPs and 

physicians in the two counties and we had no reason to believe that this had 

changed in the past years. Secondly, we were only interested in the attitude 

among the GPs and physicians that had been offered this small inducement and 

not in the attitude of other GPs and physicians.  

However, it could be argued that some kind of randomisation could have 

been made, in order to obtain a more reliable reference material. 

Using some kind of stimulation or reward in order to obtain information or 

response to questionnaires have been widely used in other fields of research.  

In sociology, psychology, business and education different techniques to 

increase the rate of responded questionnaires have been studied. Even if our 

survey was conducted in a different way, and with a totally different purpose, 

some things could be worth discussing. 

Among the methods shown to be effective, was a small reward  given to the 

participants. However, reimbursements do not seem to be the most effective way 
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of receiving a high response rate of addressed questionnaires. Instead, personal 

contact by phone prior to the investigation, and follow-up letters or reminders 

have been proven to be the most effective way of increasing the response rate 

[73]. By giving a reward to a person in order to make this person reply to a 

questionnaire, a contact with that individual has already been established. Either 

through a personal letter or through other types of communications that person 

has been given a reason to respond in some way. However, within the field of 

spontaneous reporting of ADRs, personal contact with a large group of 

presumptive reporters of ADRs is very rare. Often it is only possible to present a 

message in a more general way to a broad audience or a group of health care 

professionals. Therefore, if one would like to obtain a more positive response 

than the one in this survey, perhaps a more personal contact should be 

established. However, for practical and economical reasons this is usually not 

possible. 

By offering health care professionals some kind of inducement or reward 

when they report a suspected ADR as we did in our study could be a successful 

way of improving the overall reporting rate of ADRs, especially those 

considered as serious [V]. There was a substantial increase in the number of 

reported ADRs from the county were we provided the physicians who reported 

two lottery tickets for each ADR report they submitted. These two tickets had a 

value of 5 €, but with a small chance to win more than 100 000 €.  

Another possible way of improving and stimulating increased reporting has 

been tested. In one survey in Spain, the effect of messages in a bulletin of drug 

safety and the inclusion of a reporting form in pads for prescription was studied. 

In this particular investigation the aim was to measure the effect of a periodical 

distribution of a leaflet containing information about drug safety topics. This 

survey showed only a temporal increase in the reporting rate following the 

distribution of the bulletin [74].  
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In order to improve the overall reporting rate to some extent and especially 

the reporting of ADRs considered to be serious,  introducing a new group of 

health care professionals as reporters of ADR could also be a successful way. 

The purpose is not only to increase the reporting rate but also to design a method 

of spreading knowledge about drugs and drug-related problem within the health 

care system. This will be discussed more in detail in the following section.  

 

Spontaneous Reporting by Others than the Doctors 

In Sweden, doctors, general practioners and dentists are legally required to 

report fatal and serious ADRs. From an historical perspective, Sweden has 

always had a high ADR reporting rate compared to other countries. However, in 

spite of this we know that there is a large number of cases in Sweden too that 

should be reported. Therefore, allowing other groups of professionals in the 

health care organization to report ADRs could be a matter worth considering by 

the national drug authority. 

At the two departments of geriatrics where we conducted the study on 

spontaneous reporting by nurses, all management were very positive to this 

project, including instructions and encouraging nurses to report suspected 

ADRs. In this project, a relatively extensive educational programme was 

provided for a group of nurses in order to enhance their overall knowledge of 

drugs and drug use, but especially of adverse drug reactions [II]. 

The information at these two departments in Umeå and Luleå was 

organized to make it possible to attract as many participating nurses as possible 

who felt that they needed training. The attitude to this project was also positive 

from the doctors and the management of the departments.  

During this series of lectures, the participating nurses probably received more 

training in the field of ADRs and about reporting of ADRs than most doctors 

receive during their whole medical career.  
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It may be utopian, however, to think that we could acquire sufficient funding to 

deliver this information to all nurses in Sweden, but if we could give the nurses 

who take an interest in drug treatment and the unwanted effects of drugs, let’s 

say 10 lectures in this field, much would be won. Also, during the basic training 

to become a nurse, little or no training or education about drug-related problems 

such as adverse drug reactions is given. In the future, nurses could be a vital 

group who should be made interested in this area and be given further education 

about drugs, drug related problems and reporting of suspected ADRs. 

Spontaneous reporting of adverse drug reactions should be the 

responsibility not only of doctors and GPs but also of other health care 

professionals with close contact with patients. In many ways, the health care 

system is still a hierarchic system where the doctors, for historical reasons and 

due to their superior medical and scientific knowledge, are considered to be 

those that possess the skill to make necessary and important decisions, including 

the reporting of ADRs. In most of the decision-making situations, doctors are no 

doubt the best qualified to deal with medical questions.  

It is, however also a fact that the nurse’s role has changed during the past 

10 or 15 years and that in some situations nurses, play a more vital and active 

part in health care. For example, today district nurses are allowed to prescribe 

certain drugs after completing a special course. This regulation has been in 

effect since the middle of the 1990s. According to the existing rules for 

reporting ADRs in Sweden, these nurses are also obliged to report suspected 

ADRs [23]. However, in reality, they do so only to a very small extent, and if 

they do, they mainly report ADRs to various vaccines given. It is possible that, 

in some situations, present-day nurses might hesitate to report and they do not 

have sufficient pharmacological knowledge to make the decision to report a 

suspected ADR. The introduction of spontaneous reporting to a new group of 

health care professionals does require special teaching programmes. 
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In more or less well defined areas within the health care system in some 

countries nurses have already been identified and approved as a group of 

reporters that could contribute with valuable information. In Wales, nurses was 

allowed to report suspected ADRs in connection to a new Meningococcal 

serogroup C Conjucate (Men C) vaccine, in order to improve the monitoring of 

this vaccine. During a period of 16 months, the participating nurses provided the 

largest proportion of reports. The reports from the nurses contained the same 

proportion of serious ADRs and their reports had the same quality as those from 

GPs and hospital physicians [75].  

The question whether pharmacists should be a source of reports on 

suspected ADRs in Sweden has recently been raised [76-77]. The main objective 

of this has been to try to find a way to increase the number of ADR reports. The 

pharmacists would receive their information directly from the patient over the 

counter at their pharmacies. At first, this procedure might seem to be a very 

practical way, but a closer evaluation of this method raises some questions. For 

example, there would be a lack of information about investigations performed 

and the results obtained and about laboratory tests and their interpretations. In 

addition, practical conditions at the pharmacy for obtaining a good medical 

history from the patient are not available. It is difficult to ensure the privacy of 

the patient if his or her medical history is discussed over the counter. Therefore, 

it seems more reasonable that the patient and the pharmacist should discuss the 

symptoms in a more general way without discussing personal matters. If an 

ADR is suspected, the patient should be asked to contact his or her physician 

and encourage him or her to report it. Alternatively, the pharmacist could inform 

the physician about the suspected ADR with, of course, the patient’s permission. 

In this way, some new ADRs could be picked up and, most certainly, the quality 

of the report would be improved. 
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In Sweden, consumer reports of ADRs have been, and still are, the subject 

of debate. In 2002, the consumer institute ”KILEN” opened a website to which 

patient’s who had experienced unwanted effects of drugs could report. Whether 

these reports should be added to the SADRAC files is still a matter of 

discussion. One could expect that the same problem as with reports from 

pharmacists regarding background information, other drug therapy, data on the 

onset of the reaction, results of performed investigations and laboratory tests 

would occur (i. e, a lack or absence of information). The result would probably 

be that only a limited number of reports could be assessed and evaluated 

concerning a possible relationship between the drugs and the reported reaction. 

Reports taken directly from the patients probably would not contribute to the 

reporting scheme other than by adding further information about previously 

well-known and non–serious reported ADRs.  

In July 2003, in one Nordic country, Denmark, patients and their relatives 

were granted the opportunity to report suspected ADRs to their national agency. 

The experience of the first year has now been summarized. During the first year, 

149 reports with 405 ADRs were received from consumers, corresponding to 

7% of all ADR reports in Denmark in that particular year. One hundred and 

thirteen different medical products were covered by these reports. A relatively 

large number of the reports concerned isotretinoin used for the treatment of 

severe acne. The substance was in focus for mass media during the spring prior 

to the launching of consumer reporting. The most commonly reported ADRs 

were dizziness, depression, arthralgia, gastrointestinal pain and nausea with 

eleven, ten, seven and six reports, respectively. Of the reported reactions 50% 

had occurred more than 1 year prior to reporting and in some cases more than 

ten years prior to reporting. As mentioned before, one of the main purposes of 

spontaneous reporting of ADRs is to obtain knowledge about new and serious 

ADRs. In the Danish material about 2rds of the reported ADRs were already 

labelled in the SPC for the reported drugs. The reports from patients or relatives 
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needed more time and resources to revise as compared to the reports from health 

care professionals. One of the main obstacles was that the medical history in  

these reports often were less precise and due to this it was more complicated to 

find the appropriate ADR diagnoses [78]. 

Whether patients should be allowed to report suspected ADRs to their 

national drug authority or not has been, a matter for debate also in Sweden, and 

it appears that necessary actions from the MPA in order to make this possible 

are in preparation. It seems likely that reports from certain groups of patients 

could contribute important knowledge about ADRs and also most certainly 

about the effect or absence of effect of a drug. A good example of this is a 

survey concerning possible side effects of tramadol where a group of patients 

who had received tramadol were asked by means of a questionnaire if they had 

experienced any ADR in connection to the withdrawal of this drug. A vast 

majority of the responding patients, reported at least one symptom that could 

have been due to an ADR to tramadol. Furthermore, a majority of the patients 

had not mentioned the possible side effect to their physician. However, among 

the ADRs reported, the 10 most frequently listed were all ADRs known to be 

caused by tramadol. This investigation indicates that if patients are allowed to 

report ADRs a majority of the reports would concern already well known and 

described reactions [79]. Another attempt to improve reporting from patients has 

been made. In the republic of Serbia, 10 000 flyers was distributed inviting 

patients to contribute to the existing reporting system. During a period of two 

months 208 reports of suspected ADRs were received. However, only 10 out of 

these reports turned out to really be due to an ADR and none of these 10 was 

assessed as serious. Nevertheless, the author considered it to be worth while 

improving patient reporting, but other more cost effective ways than to distribute 

flyers should be tried [80]. 

In the future, drug surveillance and spontaneous reporting of adverse drug 

reactions will most certainly remain the most important corner-stones of the 
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control of drug safety. Other ways, such as various computerized systems, 

including prescription databases, could also very well play an important role in 

detecting new ADRs. One example of using a large database for detecting new 

and important signals about ADRs is the work performed by the WHO 

Collaboration Centre in Uppsala at which a statistical method, the Bayesian 

confidence propagation neural network (BCPNN), is used. By using such 

information technology together with other variables, this tool is ideal for 

combining drug and ADR combinations with other variables. A study initiated 

by the WHO-UMC in Sweden has shown that the BCPNN can be used for the 

detection of significant signals from the data set in the WHO database [81]. 

In spite of all advanced and forthcoming technologies the decision to report a 

suspected ADR will remain with the individual doctors. However, in the future, 

the reporting of ADRs should preferably be the responsibility not only of 

doctors but also of other professionals, such as nurses, in the health care 

organization. 

The decentralization that was achieved via the establishment of the six 

regional centres in Sweden has made it possible to integrate the spontaneous 

reporting of ADRs as a natural part of the Swedish health care system. Another 

advantage is that the decentralization facilitates collaboration with the regional 

drug information centres at the divisions for clinical pharmacology. The 

collaboration, which is in the form of a daily routine, concerns questions and 

issues addressed to the information centres about adverse drug reactions or 

interactions. Such investigations often require some kind of database search to 

see if any similar cases have been reported to the SADRAC. In addition, a 

search in the WHO database is often done. On the other hand, the Regional 

Pharmacovigilance centre occasionally consults the information centre and may 

some times add information from a literature search when giving feedback to the 

reporter. On these occasions, the information collected is also added to the 

report. 
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The main purpose of this thesis has been to study new possible ways of 

obtaining more useful information about ADRs in order to enable the national 

authority and divisions of clinical pharmacology to carry out their obligations to 

secure a safe and effective use of drugs. However, life consists of a row of more 

or less unpredictable events about which we have very little knowledge in 

advance. Even if we can assume things to a certain extent, we can never be 

absolutely certain about anything. However, we can agree on the fact that life is 

uncertain and that the mortality rate is one hundred percent. 

Even if there have been gratifying developments concerning the actual 

number of reported ADRs in Sweden during the past ten years, many obstacles 

remain unsolved, especially the problem with under-reporting of ADRs. In the 

future, let us hope for a more positive attitude among a majority of health care 

professionals towards spontaneous reporting of ADRs, in order to improve the 

overall safety of drugs. No chain is stronger than it’s weakest link and many 

times this link could be the health care system itself. 

 

Therefore, I would like to quote a ”friend” of mine: Eeyore, in the fairy 

tale of Winnie-the-Pooh , a well-known character to many parents and children . 

These are perhaps a little depressing, but nevertheless remarkable words that in 

many ways summarize the major problem with spontaneous reporting of ADRs: 

Some won't and some can’t, that’s just the way it is”. 

And at last, a second quotation, also in the perspective of drugs and the 

harmful effects they can produce, written by Oliver Wendell Holmes (1809-

1894), American physician, poet, and humorist notable for his medical research 

and teaching: “If the whole material medica, as used now could be sunk to be 

the bottom of the sea, it would be all the better for mankind, but all the worse for 

the fishes” 
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Conclusions 

General practitioners and hospital doctors in northern Sweden have a fairly good 

knowledge of the existing rules for reporting of ADRs in Sweden. However, for 

different reasons such as a lack of time, giving priority to other matters in health 

care as well as the conviction that no new information will be provided by 

reporting and unwillingness to write a report on suspicion only, there may be 

extensive under-reporting. Increasing information to health care professionals of 

all categories in order to make them more aware of this problem might be a 

possible way to improve the overall rate of reporting in Sweden [I].  

 

Although the actual number of reported cases in this study was small, there was 

a substantial increase in the number or reported ADRs during the study period. 

This indicates that nurses could play an important part in detecting and reporting 

suspected ADRs. Increased information about drugs and how to detect and 

report ADRs could lead to a better knowledge and surveillance of ADRs. Nurses 

administer most of the drugs given to patients in hospital, they have a good 

system for recording their observations and, in general, they are often the ones 

to alert the responsible physician about possible ADRs. Thus, there are good and 

logical reasons to involve nurses and encourage them to contribute to the 

reporting system [II]. 

 

The study concerning the utilization pattern of metamizole in northern 

Sweden showed that, in most cases, its use was in line with the approval of the 

drug. A considerable number of outpatients received the drug for a longer period 

than recommended, which might have been the main reason for the increased 

the risk of developing agranulocytosis. Our data also indicate that when 

calculating the population at risk of developing a particular adverse effect, 

assumptions about utilization patterns may not always reflect the actual use and 

result in biased risk estimations [III]. 
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A very high proportion of all suspected adverse drug reactions is not 

reported, including also a high frequency of under-reporting of serious and fatal 

reactions [IV]. 

 

Different methods have been used to stimulate and improve the overall 

reporting rate of adverse drug reactions. Some kind of reward deserves further 

evaluation. In our study, a small compensation resulted in an increase in the 

number of ADR reports. The magnitude of this compensation is difficult to 

ascertain since there are also ethical and moral aspects that must be carefully 

considered. It is possible that a higher compensation may have resulted in a 

more positive outcome. Other methods of increasing the overall reporting rate 

could prove to be more favourable [V]. 
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