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Introduction
Approved drugs have again and again been withdrawn from the market because they did too much harm. Randomised trials are often too small and too short to identify adverse events. Furthermore companies often downplay or omit serious adverse events in articles. In this project we will evaluate adverse events for the anti-obesity pill orlistat using internal reports, which until recently have been secret, and investigate other potential problems with the handling of adverse events. Based on our analyses we will suggest better strategies of handling and presenting adverse events.
Background
The decision to prescribe a drug is based on the balance between the drug’s benefits and harms. Randomised clinical trials are the most reliable source for both effects, but they tend to focus on benefits and to underreport harms. As an example, 14% of 185 randomised trials from 7 eminent medical journals published in 1997 did not mention adverse reactions at all, and in 32% of the trials, adverse events were not specified for each arm or general statements were used.1 Only 16% of the trials described how adverse events were indentified1, which is problematic because the way the investigator elicits information about adverse events has great impact on the number2 and characteristics of events.3 

Reporting of harms generally does not live up to accepted standards, neither for trials, nor for systematic reviews. Only 19 of 107 trials (18%) in children reported safety data adequately according to the CONSORT guidelines.4 In systematic reviews of harms, the search strategies are generally inadequate and are not reported thoroughly5, and although it is standard to assess the risk of bias in trials included in reviews and state sources of funding, both were done in less than half of the meta-analyses of adverse events.6

Most drug trials are funded by the pharmaceutical industry, and industry-sponsored trials are more likely than other trials to conclude that a drug is safe.7 A similar bias exists in industry-supported reviews of drugs, which are less transparent, have few reservations about methodological limitations of the included trials, and have more favourable conclusions than Cochrane reviews of the same drugs.8

Selective reporting of harms can be deliberate and it can have disastrous consequences, as illustrated by the COX-2 inhibitors. Merck concealed cases of myocardial infarction and deaths with rofecoxib, which were missing in reports of the pivotal trials.9, 10 Pfizer denied that celecoxib causes heart attacks at a FDA hearing in 2005, despite having unpublished evidence to the contrary11, and still called the evidence “inconclusive” in 2009 in information to patients invited to take part in a trial.12 It is estimated that 60,000 people worldwide lost their lives as a consequence of late withdrawal of rofecoxib from the market.13

Many steps, decisions and assumptions precede the reporting of an adverse event in an article or product summary. If a patient describes an adverse event, the investigator sends a report to the sponsor who codes the description for practical purposes. In an almost completed review article we have established that coding has never been validated and that no reliable interobserver study has been conducted. We also concluded that modern coding systems might have made statistical detection of adverse events more difficult and we suggest that more sensitive techniques should be used.14 
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We have acquired access to the clinical study reports of all the placebo-controlled trials submitted to the European Medicines Agency (EMA) for marketing authorization for the anti-obesity drug, orlistat, and their corresponding trial protocols.16 These documents include individual patient data with narrative descriptions of adverse events. We will use these unique data for an in-depth exploration of the problems related to the reporting of harms in drug trials.  
Objectives
1. To study how adverse events are coded in the orlistat trials.
1. To study how adverse events are reported for orlistat in clinical study reports, package inserts and published papers.
1. To study how information about adverse events are gathered and to compare how the methods are reported in clinical study reports versus published papers.
1. To compare the withdrawal rates in the randomised clinical studies of orlistat with postmarketing observational studies. 
In Europe, all marketed diet pills have been withdrawn except for orlistat. In the 1960’s, the diet pills were taken off the market because of pulmonary hypertension and death.17 In the following decades several drugs shared this fate. In 2010, sibutramine was withdrawn due to increased risk of myocardial infarction18 leaving European doctors with only one antiobesity drug.19 Several of these drugs increases the heart rate, which has been associated with early death.20 In 2011, 12 cases of liver failure led the FDA to issue a warning about orlistat.21 Because of the withdrawal of many drugs in the class and because adverse events are known to be suppressed in drug trials10, it is important that orlistat is investigated by independent researchers. 

We have access to 7 study reports of the placebo-controlled randomised trials that were included in the application for marketing authorization of orlistat. The reports total 8,716 pages and include 4,225 patients. They contain full trial protocols, an overview of adverse events by organ system, onset and intensity of adverse events for all patients, and detailed narrative descriptions of serious adverse events and events leading to patient withdrawal from the study. 

Our research group has experience in analysing huge clinical study reports due to an ongoing study where we investigate suicidality with antidepressants. 

Project 1 - coding
A) We will validate the coding in the study reports from EMA by having two physicians assess whether each code is clinically accurate. Each study report has tables that correlate the description of an adverse event used by the investigator with the term chosen by the medical coder. Around 1,500 investigator terms are reported for each of the 7 trials. 
B) We will conduct an interobserver study of coding. In total approximately 200 serious adverse events are presented with a narrative in our material. We will blank out the treatment arm, preferred term chosen (medical code), intensity, and relation to study drug determined by the investigator and the sponsor. Two independent observers will read the narrative and, based on that, choose a preferred term, assess intensity (mild, moderate, severe) and determine relation to study drug (unrelated, remote, possible, probable, definite). We will determine the interobserver agreement and compare the assessments with the ones made by the sponsor.

Project 2 – reporting of harms
We will use individual patient data listed in the clinical study reports submitted to the EMA for marketing approval and compare these with the harms in summary tables in the same reports, with the harms in published reports, and with the harms listed in the package inserts as approved by the FDA and the EMA. Individual patient data is available as scanned documents. We will therefore use text recognition software and afterwards import data into a database in order to be able to reproduce summary tables. To control the quality of the data transfer we will do random checks. We will investigate whether orlistat affects liver function. Due to low expected prevalence we will use sensitive techniques known from pharmacovigilance that lumps related adverse events together, i.e. jaundice, liver failure, affected liver function test, etc.
Identification of published studies
We will search PubMed, use the existing Cochrane review and ask the manufacture, Roche, about published articles based on the 7 trials included in the application for approval.
Data extraction
Two independent researches will extract data from the articles and the study reports and insert them into an Excel spreadsheet. For each treatment arm we will extract the number of adverse events, serious adverse events, withdrawals, deaths, gastrointestinal adverse events, number of patients with elevated liver enzymes, number of patients with vitamin deficiencies, number of patients with increased heart rate and number of patients with gallbladder diseases. Disagreements will be resolved by discussion. From package inserts we will extract serious adverse events, very common adverse events (more than 10%), common adverse events (1-10%) and any affected laboratory values.

Project 3 – reporting of methods
Evaluation of the methods used for identifying harms with orlistat. We will compare the methods as described in the trial protocols with those described in the clinical study reports and in published clinical trial reports. Furthermore, we will assess whether the methods used are adequate for identifying the most important harms.

Project 4 – trials vs. observational studies
We will conduct a systematic review of cohort studies of orlistat that describes the withdrawal rate after one year or more. This rate will be compared with the rate described in the randomised trials. Withdrawal rates in observational studies have been shown to be very high.22 The reasons for withdrawal will be compared, and criterias for withdrawal in the protocols will be examined to elucidate whether they might bias the results in favour of the drug.
Statistics
We have access to all controlled placebo trials used for the approval of orlistat. It consists of data from 4,225 patients describing adverse events on 1,053 pages with roughly 30 adverse events per page. We have access to an astonishing 30,000 individual adverse events, which will be more than sufficient to thoroughly investigate how this data is processed in a clinical study report and how it compares with the published papers.

There are 257 narratives of serious adverse events that can be used to determine agreement between different coders. We will use kappa statistics.
Dissemination
We will disseminate our findings by publishing the results in major journals, and give oral presentations at relevant conferences. Our research is expected to lead to improvements in the way adverse events are reported in general, potentially benefiting millions of patients. In particular, we are expecting to contribute to determine whether benefits outweigh harms for orlistat. The clinical reports were released from the EMA to protect patients and give them a transparent estimate of harms. We expect to do just that.
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